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QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

1 Introduction

1.1 Description

This document describes the installation and operation of the Quasonix Rack-Mount RDMS™ Telemetry Receiver.
The RDMS™ (Receiver / DeModulator / bit Synchronizer) is designed to downconvert, demodulate, and bit synch
to a variety of RF telemetry signals from flight-test aircraft. With an intuitive front-panel interface as well as an
extensible Ethernet-based client interface, and antenna-tracking outputs, the Rack-Mount RDMS™ is capable of
fulfilling a variety of flight test station requirements.

The following waveform formats are supported by RDMS™:

e PCM/FM (ARTM Tier 0)
e SOQPSK-TG (ARTM Tier I)
e ARTM CPM / Multi-h CPM (ARTM Tier 1)
e Legacy (PSK) suite, which includes:
e BPSK
e QPSK
e Offset QPSK (OQPSK)
o Asymmetric QPSK (AQPSK)
e Unbalanced QPSK (UQPSK)
e  Asymmetric Unbalanced QPSK (AUQPSK)
¢ Digital PM

Of the aforementioned, RDMS™ provides true multi-symbol trellis demodulation in all three ARTM modes,
PCM/FM, SOQPSK-TG, and Multi-h PCM. It also provides a clock signal, obviating the need for any outboard bit
synchronizer.

The Rack-Mount RDMS™ Telemetry Receiver is manufactured by:

Quasonix, Inc.
6025 Schumacher Park Drive
West Chester, OH 45069
CAGE code: 3CJA9

1.2 Nomenclature

The Rack-Mount RDMS™ (hereafter referred to as “RM RDMST™”) is available in a plethora of variations based on
the number of channels, frequency bands, demodulation methods, options, etc. The features and modes installed in
each unit are identified in the model number, as depicted in Figure 1.

Quasonix, Inc.



QuAsonix

Rack-Mount RDMS™ Telemetry Receiver

Rack Mount RDMS™ Part Numbering Example

QSX-RDMS-RM 2 - S - 1110 X2 - M 1110 -XE
Standard T 1_, I T T 1_, 1; T
Prefix 3 8 e 2 8 = Options, separated by
I < 2T 2 hyphens
Chanrels B 2 g b B 23 3 (example extended
lor2 a T I} f frequency)
Frequency Mode:
Band Code Mode: 1 = Enabled
(Refer to 1 = Enabled Frequency 0 = Not enabled
band tables) 0 = Not enabled — Band Code (if different
(if different Chanrel 2)
Copy Channel 1 modes C(gir;gfltoz )
(both channels band tables)
configured the same)
(X2 or blank)
Figure 1: Rack-Mount RDMS™ Part Number Construction
1.2.1 Band
Band field codes are listed in Table 1.
Table 1: Standard Band Field Codes
Model Number Band Minimum Maximum Default
Code Frequency Frequency Frequency
P P band (UHF) 400.0 MHz 1150.0 MHz 400.0 MHz
L Lower L 1435.5 MHz 1534.5 MHz 1435.5 MHz
U Upper L 1755.0 MHz 1850.0 MHz 1755.0 MHz
S S 2200.5 MHz 2394.5 MHz 2200.5 MHz
C C “Low” 4400.0 MHz 5150.0 MHz 4400.0 MHz
G P and S (Dual band) 400.0 MHz and 1150.0 MHz and | 2200.5 MHz
2200.5 MHz 2394.5 MHz
F S and C (Dual band) 2200.5 MHz and 23945 MHz and | 2200.5 MHz
4400.0 MHz 5150.0 MHz
M Lower L, Upper L, and 1435.5 MHz 2394.5 MHz 1435.5 MHz
S (Tri-band)
R P, Full-L, and S 400.0 MHz 2394.5 MHz 1435.5 MHz
(Quad band)
Q FullL, S,and C 1435.5 MHz 5150.0 MHz 1435.5 MHz
(Quad band)
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Model Number Band Minimum Maximum Default
Code Frequency Frequency Frequency
E P,FullL, S,and C 400.0 MHz 5150.0 MHz 400.0 MHz
(Five band)
1.2.2 Options

The available options are listed below. Refer to section 1.2.3 for detailed descriptions of each option. Please contact
Quasonix for assistance ordering receiver options.

14
cT
DC
K7
LD
ND
RS
X2
XC
XF
XL
XP
XS
XU

14 SAW filters (adds 70 kHz, 1.4, 3, 6, 14, and 28 MHZz filters)
Continuous tuning

Digitally implemented pre-detection diversity combiner (requires dual-channel configuration)
K7 Viterbi Decoder (k=7, rate 1/2)

LDPC decoder

Blank front panel with no displays or keypad

RS-422 clock and data outputs on 3-lug triax connectors
Configure-Channel 2 the same as Channel 1 (bands and modes)
Extended C band

Extend frequency range for all enabled bands

Extended Lower L band

Extended P band

Extended S band

Extended Upper L band

For example, a model QSX-RDMS-RM2-L-1101-S-1101-DC is configured as shown in Table 2:

Table 2: Model Configuration Example

Identifiers Description

QsSX Quasonix product

RDMS Receiver / Demodulator / Bit Synchronizer

RM2 Rack-Mount package, 2 channels

L Ch 1: Lower L-band operation

1101 Ch 1: Tier O present, Tier | present, Tier Il absent,
Legacy (PSK) present

S Ch 2: S-band operation

1101 Ch 2: Tier O present, Tier | present, Tier Il absent,

Legacy (PSK) present
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Identifiers Description

DC Diversity combiner option

In the case of multi-channel receiver configurations with identical frequency bands and modes, a shorthand part
number can be used by including a multiplier code immediately following the initial frequency band and mode
character string. The multiplier code is “X2” for applicability to a two channel receiver configuration.

As an example, the following traditional part number, QSX-RDMS-RM2-M-1110-M-1110-DC, can be shortened to
QSX-RDMS-RM2-M-1110-X2-DC.

1.2.3 Detailed Option Descriptions

1.2.3.1 SAW Filter Option - 14

This option adds additional SAW filters, for a total of 14. The additional filters are 70 kHz, plus 1.4, 3, 6, 14, and 28
MHz.

1.2.3.2 Continuous Tuning = CT

The CT option allows continuous tuning, including between specified bands. This option only applies to five-band
receivers.

1.2.3.3 Diversity Combiner - DC

The DC option provides a digitally implemented pre-detection diversity combiner. This option requires the dual-
channel configuration.

1.2.3.4 Viterbi Decoder (for Legacy PSK Only) — K7

The K7 option (k=7, rate 1/2) enables Viterbi decoding of a convolutionally encoded data stream, which converts it
back to the original (uncoded) source data stream.

Convolutional encoding adds redundant information to the transmitted data stream to help detect and correct bit
errors that may occur, particularly due to predominantly Gaussian noise. Use of convolutional encoding requires a
matching Viterbi decoder in the receiver to extract the source data. The decoded data rate is half the encoded data
rate. The receiver has two independent decoders, one for in-phase (“I”’) data and one for quadrature (“Q”) data. For
BPSK, only a single decoder is used. Each decoder is compatible with the convolutional encoding described in the
“Consultative Committee for Space Data Systems, Recommendation for Space Data System Standards, TM
Synchronization and Channel Coding, CCSDS 131.0-B-1, Blue Book, September 2003, Section 3.”

1.2.3.5 Forward Error Correction/Low Density Parity Check (LDPC) (SOQPSK Only) — LD

The LD option provides the Low Density Parity Check (LDPC) forward error correction (FEC) decoder. This option
is only available with SOQPSK.

1.2.3.6 No Display — ND

The ND option provides a blank front panel with no displays or keypad.

1.2.3.7 RS-422-RS

The RS option specifies RS-422 clock and data outputs on 3-lug triax connectors.

1.2.3.8 Clone Channel 2 - X2

The X2 option specifies Channel 2 configuration to match the Channel 1 bands and modes.

Quasonix, Inc.



QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

1.2.3.9 Extended C Band — XC

The XC option specifies a new frequency limit for C band receivers. The standard frequency range for C band is
4400.0 MHz to 5150.0 MHz. The extended tuning range is 4400.0 MHz to 5250.0 MHz.

1.2.3.10 Extended Frequency All Bands — XF

The XF option specifies extended frequency ranges for all enabled bands. Refer to Table 3 for extended ranges.

Table 3: Extended Band Frequency Ranges

Band Standard Frequency Extended Frequency
Range Range
P band (UHF) 400.0 MHz — 1150.0 MHz 200.0 MHz - 1150.0 MHz
Lower L 1435.5 MHz - 1534.5 MHz 1415.0 MHz - 1585.0 MHz
Upper L 1755.0 MHz - 1850.0 MHz 1650.0 MHz — 1855.0 MHz
S 2200.5 MHz — 2394.5 MHz 2185.0 MHz — 2500.0 MHz
C 4400.0 MHz — 5150.0 MHz 4400.0 MHz — 5250.0 MHz

1.2.3.11 Extended Lower L Band — XL

The XL option specifies a new frequency limit for Lower L band receivers. The standard frequency range for Lower
L band is 1435.5 MHz to 1534.5 MHz. The extended tuning range is 1415.0 MHz to 1585.0 MHz.

1.2.3.12 Extended P Band — XP

The XP option specifies a new frequency limit for P band receivers. The standard frequency range for P band is
400.0 MHz to 1150.0 MHz. The extended tuning range is 200.0 MHz to 1150.0 MHz.

1.2.3.13 Extended S Band - XS

The XS option specifies a new frequency limit S band receivers. The standard frequency range for S band is 2200.5
MHz to 2394.5 MHz. The extended tuning range is 2185.0 MHz to 2500.0 MHz.

1.2.3.14 Extended Upper L Band — XU

The XU option specifies a new frequency limit for Upper L band receivers. The standard frequency range for Upper
L band is 1755.0 MHz to 1850.0 MHz. The extended tuning range is 1650.0 MHz to 1855.0 MHz.

1.3 Package Contents

The contents of the box include the following:

e Rack-Mount receiver unit
e  Power cord
e  CD with user manual, data sheets, etc.

e  Four (4) rubber feet with adhesive for lab bench use
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2 Specifications

Characteristic

Specification

Receiver Section

Type

Dual-conversion superheterodyne

Standard Input RF Frequency

P band: 400.0 MHz - 1150.0 MHz

Lower-L band: 1435.0 MHz — 1534.5 MHz

Upper-L band: 1755.0 MHz - 1850.0 MHz

S band: 2200.5 MHz - 2394.5 MHz

C band: 4400.0 MHz - 5150.0 MHz

P and S bands: 400.0 MHz - 1150.0 MHz and
2200.5 MHz - 2394.5 MHz

S and C bands: 2200.5 MHz - 2394.5 MHz and
4400.0 MHz - 5150.0 MHz

Tri band: Lower L, UpperL, S

Quad band: Lower L, UpperL, P, and S
Quad band: Lower L, UpperL, S,and C
5-band: Lower L, UpperL, S, C, and P

Tuning resolution

Tunes in 62.5 kHz increments, to the 70 MHz IF output, after the 70 MHz IF output,
receiver tunes in increments of less than 1 Hz

Frequency stability

1 ppm over temperature
1 ppm per year aging

Reference oscillator

20 MHz

Noise figure

3.5 dB (typical), 5 dB (maximum)

LO phase noise, measured at 70 MHz
IF output

-115 dBc/Hz @ 1 MHz offset

Maximum RF input

+20 dBm (+10 dBm for C-band)

Available gain (to 70 MHz IF output)

114 dB

Gain control

128 dB control range
User selectable: AGC or MGC (AGC freeze)

AGC time constant

Adjustable to any value from 0.1 ms to 1000 ms

First IF bandwidth 60 MHz (nominal)
IF rejection >90dB

Image rejection 70dB

RF input impedance 50 ohms

VSWR

3:1 Max; 2.5:1 Typical
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Characteristic

Specification

Second IF Section

IF frequency 70 MHz

IF output level 0 dBm nominal (AGC mode)
IF output impedance 50 ohms

VSWR 2:1 Max; 1.5:1 Typical
250 kHz, 500 kHz, 1 MHz, 2 MHz, 4.5 MHz, 10 MHz, 20 MHz, 40 MHz. Automatic
IF bandwidths selection based on modulation type and data rate, with manual override.
Optional: 70 kHz, 1.4 MHz, 3 MHz, 6 MHz, 14 MHz, 28 MHz
Demodulator Section
ARTM Tier 0 (PCM/FM), ARTM Tier | (SOQPSK-TG), ARTM Tier Il (Multi-h CPM)
Demodulator tvpe Legacy suite: Analog FM, BPSK, QPSK, Offset QPSK (OQPSK), Asymmetric
yP QPSK (AQPSK), Unbalanced QPSK (UQPSK), Asymmetric Unbalanced QPSK
(AUQPSK), Digital PM
Tier0: 24 kbps to 23 Mbps in 1 bps steps
TierI: 100 kbps to 46 Mbps in 1 bps steps
Bit Rates TierIl: 1 Mbps to 46 Mbps in 1 bps steps

Legacy: 25 kbps to 20 Mbps in Analog FM, 50 kbps to 10 Mbps in BPSK,
20 Mbps in QPSK in 1 bps steps

Synchronization time
(Average, at BER = 1e-5)

Tier 0: 250 bits, Tier I: 385 bits, Tier [Il: 2,800 bits

Synchronization threshold

Tier0:  -8.0dB Eb/NO; RF Input (dBm): -118.0 (1 Mbps), -108.0 (10 Mbps)
Tierl:  -6.0 dB Eb/NO; RF Input (dBm): -116.0 (1 Mbps), -106.0 (10 Mbps)
TierIl:  -7.0 dB Eb/NO; RF Input (dBm): -117.0 (1 Mbps), -107.0 (10 Mbps)

Sensitivity (BER = 1e-5)

Tier0: 8.6 dB Eb/NO; RF Input (dBm): -101.4 (1 Mbps), -91.4 (10 Mbps)
Tierl:  11.2dB Eb/NO; RF Input (dBm): -98.8 (1 Mbps), -88.8 (10 Mbps)
Tier Il 13.0 dB Eb/NO; RF Input (dBm): -97.0 (1 Mbps), -87.0 (10 Mbps)

Bit Synchronizer Section

Input codes

NRZ-L/M/S, BI®-L/IM/S

Output codes

NRZ-L/M/S, BI®-L/IM/S

Data and clock out

TTL (BNC) or RS-422 (Triax)

Lock detector out

TTL

Derandomizer

Standard IRIG 15-stage polynomial, selectable On/Off

Video Section

Video out Dual wideband outputs, DC to 35 MHz
Video filter bandwidth User programmable

Output level 1 Vp-p nominal, 4 Vp-p maximum
NTSC de-emphasis Selectable On/Off

Environmental Section

Operating Temperature 0°C to +50°C

Non-operating Temperature 0°C to +70°C

Operating Humidity

0 to 95% (non-condensing)

Altitude

Up to 30,000 ft. (with the no displays options)
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Characteristic

Specification

Physical Section

Size 1U rack-mount chassis; 19" wide, 1.75” tall, 14-5/16" rack depth, 15-11/16” overall
depth

Weight 10.4 Ibs. (dual-channel)

Connectors — per RF channel

RF In: Type-N female
[ Out, Q Out, Clock Out, Data Out, IF Out, AGC Out, AM Out: BNC female
Status/SDI Out: DB-15 High Density female

Connectors — combined channel

Clock Out, Data Out, AGC Out, AM Out: BNC female

Connectors — per chassis

Ethernet: RJ-45
Data: USB
Programming: MDM-25 male

Power

100 to 240 VAC, 50/60 Hz
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3 Installation Instructions

3.1 Mechanical

The RM RDMS™ Telemetry Receiver’s enclosure fits in a standard 19” rack, occupying just 1U of rack space.
Mechanical layouts are provided in Figure 4 and Figure 5.
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Figure 2: Mechanical Drawing — Front View
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Figure 3: Mechanical Drawing — Top View (Dual-channel Connectors Shown)
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Figure 5: Portable 19” Rack Installation with Four RDMS™ Units Shown
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3.2 Thermal

The storage temperature of the RM RDMS™ unit is rated for 0°C to +70°C, while the operating temperature is rated
for 0°C to +50°C. It is recommended that the unit be kept in a temperature controlled environment to minimize the
risk of operating (or storing) outside the ranges specified. In particular, the four liquid crystal displays on the front
panel are extremely sensitive to low temperatures.

The RM RDMS™ features cooling vents on both sides of its aluminum chassis. These vents must be kept entirely
unobstructed in order to allow for maximum airflow through the system. Whenever feasible, it is helpful to leave an
open rack space above and below the RM RDMS™ for additional heat dissipation.

3.3 Electrical

The RM RDMS™ is available in single- or dual- channel configurations, with all pertinent electrical connections
found on the rear panel.

3.3.1 Rear Panel Connections

Rear panel connectors are the same for all receivers; however, in a single-channel configuration all connectors are
not active.

An optional pre-detection diversity combiner is available in the dual-channel receiver configuration. Connectors for
the diversity combiner are present whether the feature is ordered or not. The electrical interface connectors for all
configurations are shown in Figure 6.
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Figure 6: Rear Panel

Functional descriptions and electrical characteristics for each connector located on the rear panel are described in
Table 4.

Table 4: Rear Panel Connector Specifications

Connector Function Electrical Characteristics Connector Type
J1 1 | Out, video 50 ohms, DC coupled
J2 1 Q Out, video 50 ohms, DC coupled
J3 1 Clock Out 75 ohms, 3.3V TTL
J4 1 Data Out 75 ohms, 3.3V TTL
J5 1 AGC Out 1k ohms, DC coupled
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Connector Function Electrical Characteristics Connector Type
J6 1 AM Out 75 ohms, DC coupled
J7 1 CH1 SDI, CH1 Lock Detect, CH1 Clock HD15 D-Sub

and Data B, Combiner Clock and Data B
J8 1 RF Input 50 ohm unbalanced
J9 2 IF Out, 70 MHz 50 ohm unbalanced
J10 1 IF Out, 70 MHz 50 ohm unbalanced
J11 2 | Out, video 50 ohms, DC coupled
J12 2 Q Out, video 50 ohms, DC coupled
J13 2 Clock Out 75 ohms, 3.3V TTL
J14 2 Data Out 75 ohms, 3.3V TTL
J15 2 AGC Out 1k ohms, DC coupled
J16 2 AM Out 75 ohms, DC coupled
J1i7 2 CH2 SDI, CH2 Lock Detect, CH2 Clock HD15 D-Sub
and Data B

Ji8 2 RF Input 50 ohm unbalanced
J19 Combined Clock Out 75 ohms, 3.3V TTL
J20 Combined Data Out 75 ohms, 3.3V TTL
J21 Combined AGC Out 50 ohms, DC coupled
J22 Combined AM Out 50 ohms, DC coupled
J23 Not Factory Use Only 25 pin Micro-D

Applicable
J24 Not Ethernet control Standard PC Ethernet

Applicable port

3.3.1.1 Channel 1 HD15 D-Sub Pinout

The pinout for J7, the HD15 D-sub connector, is shown in Table 5. Pin locations are illustrated in Figure 7.

Table 5: Channel 1 HD15 D-Sub Pinout (J7)

Pin Electrical Char. Pin Electrical Char. Pin Electrical Char.
1 SDI Out 6 GND 11 CH1 Clock D
2 GND 7 CH1 Clock B 12 GND
3 CH1 Demod Lock 8 GND 13 CH1 Data D
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Pin Electrical Char. Pin Electrical Char. Pin Electrical Char.
4 GND 9 CH1 Data B 14 GND
5 CH1 Ones Detect 10 GND 15 N/C
5 1
15 11

Figure 7: HD15 D-Sub Pin Locations

3.3.1.2 Channel 2 HD15 Pinout
The pinout for J17, the HD15 D-sub connector, is shown in Table 6. Pin locations are illustrated in Figure 7.

Table 6: Channel 2 HD15 D-Sub Pinout (J17)

Pin Electrical Char. Pin Electrical Char. Pin Electrical Char.
1 CH SDI Out 6 GND 11 N/C
2 GND 7 CH2 Clock B 12 N/C
3 CH2 Demod Lock 8 GND 13 N/C
4 GND 9 CH2 Data B 14 N/C
5 CH2 Ones Detect 10 GND 15 N/C

3.3.2 Electrical Signals

By default, the output data is valid on the falling edge of the clock, as shown in Figure 8. The polarity of the output
clock may be inverted by toggling the Clock Polarity setting in either user interface. The RM RDMS™ can be
operated through its front panel interface or Ethernet-based remote client interface (Remote RDMS™ Client).
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Baseband Signal Timing - 0 degree clock
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Figure 8: Baseband Signal Timing

The RF input to the receiver is a 50 ohm interface.

The RM RDMS™ also provides a 70 MHz IF output for each channel for troubleshooting purposes. The IF is
resistively coupled from the input of the demodulator. Therefore, the signal level on the IF output should be within 2
dB of the demodulator’s input.

3.4 Remote Control Interface

The receiver’s remote control interface, Remote RDMS™ Client (also referred to as “RRC”, or simply “the client”)
is an Ethernet-based graphical user interface that enables configuration and monitoring of one, or multiple, RM
RDMS™ units on the user’s network. The client provides easy-to-read, real-time status information to the user, thus
eliminating the need for direct access to the front panel.

RRC is built upon Microsoft’s ubiquitous .NET Framework, which is a software-based coding foundation that
facilitates consistent application performance across various hardware platforms, as well as enhanced security. .NET
is compatible with Windows XP, Windows Vista, and Windows 7.

To install RRC from the accompanying CD:

1. Go to the “Remote RDMS Client Install” folder at the root level of the CD.
2. Double-click on the “Setup.exe” file and the installation will begin.

Depending on the operating system, the user may receive an application install security warning that says the
publisher cannot be verified. Click on the ‘Install’ screen button to continue. Toward the end of installation, the
Windows firewall may ask the user if they wish to block the application. The user should click on ‘Unblock’ to
enable the Remote RDMS™ Client.

Following installation, the program can be found under the following Windows path:
Start > All Programs > Quasonix Tools > Remote RDMS > Client
Windows Vista and Windows 7 include .NET by default; however certain Vista users may still be prompted during

the RRC installation process to install the latest version of .NET, which is included on the CD under the folder
“Quasonix Client Dot Net Support”.
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For issues that occur during installation, call Quasonix Technical Support at 513-942-1287.

3.4.1 Network Requirements

The following parameters are required for RRC to operate properly within a network:

e  Multicast must be enabled on the network level

e Network or local firewalls must provide for a means to open up ports for the Remote RDMS™ Client to
communicate with the receiver through the network, otherwise the software will not work properly

Note: Certain real-time antivirus and firewall programs, such as Symantec’s Endpoint Protection, are known to
block the ports used by the Remote RDMS™ Client application without alerting the user. Others, such as
Microsoft’s Windows Built-in Firewall, alert the user of the action and allow for the decision to be overridden. If
communications between the RRC and the rack unit are being disrupted by the user’s antivirus and firewall
program, Quasonix recommends temporarily disabling it.

If an inexpensive broadband router is used instead of a switch or hub to connect the computer and the rack unit,
check each unit’s Ethernet cable connections to be sure that they are not connected to the WAN port on the
broadband router.

After the RRC has successfully established a connection, refer to your firewall documentation for allowing multicast
and or RRC program access. The following IP and port addresses may be useful for troubleshooting firewall issues:

RRC Multicast IP addresses and Ports:

MULTICAST IP Address 224.168.200.1
MULTICAST IP Address 224.168.200.2
MULTICAST PORT 65000
MULTICAST PORT 65001

Graphical data broadcasting and advanced settings may require additional UDP ports to be opened. If you are

experiencing problems with Advanced Settings in the ‘Selected RDMS Control’ dialog or with the ‘Selected RDMS

Performance Monitoring” dialog in the RRC program, then additional ports need to be opened. These additional
ports can be found under ‘Tools > Network Settings’ in the RRC application.

Note: These ports are based on the RDMS’ unique IP address; therefore a static IP address may be advisable if your

DHCP server or device changes the IP address of the RDMS™,
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4 Operating Instructions

The RM RDMS™ can be operated through its front panel interface or via the Ethernet-based remote client interface
(Remote RDMS™ Client). The client is capable of configuring, maintaining, and monitoring multiple receivers
within a network.

4.1 Front-Panel Control

The Rack-Mount Receiver’s comprehensive front panel interface includes (4) 64k-color liquid crystal displays
(LCDs) for displaying receiver status, configuration settings, and waveform graphics; individual function keys for
the most common settings; and a complete numeric keypad for convenient parameter entry.

In a single-channel configuration, waveform graphics are displayed on the left-most LCD and receiver settings are
on the second LCD from the left. A static Quasonix logo is shown on the two right-most LCDs.

In a dual-channel receiver, the two LCDs located to the left of the keypad are designated for Channel 1, while the
other two LCDs are designated for Channel 2, as shown in Figure 9. The LCDs for Channel 2 are oriented such that
the receiver settings are found on the left LCD—closest to the keypad—and the waveform graphics on the right
LCD.

QuAsonix ——
=g 2288888 ¥ T
e J

Channel 1 Channel 2

Figure 9: Front Panel Diagram for Dual-Channel Configuration

The front panel keypad is shown in Figure 10.

Figure 10: Front Panel Keypad
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4.1.1 Waveform Graphics

Each channel’s waveform graphics display provides a real-time visual representation of the received signal’s
constellation, or eye pattern in the case for PCM/FM.

An example of a PCM/FM eye pattern, taken from a spectrum analyzer, is shown in Figure 11.

E-------
7\ 7 | g $

Figure 11: Example PCM/FM Eye Pattern

An example of an SOQPSK constellation is shown in Figure 12.

Figure 12: Example SOQPSK Constellation
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In addition to the eye pattern or constellation, the waveform graphics screen displays signal strength and signal
quality in vertical bar graph form, a red line AGC Zero On indicator in the Signal Strength bar, and signal lock
detect through a padlock icon, as shown in Figure 13.

Lock
Detect

AGC
Zero
Line

Signal  Signal
Strength  Quality

Figure 13: Waveform Graphics LCD with Locked PCM/FM Signal

The signal strength bar, the left of the two with the letter “S” below it, is measured in dBm with an unspecified
range of -120 dBm to +10 dBm. When a signal -100 dBm or higher is detected, the bar turns green to signify “good”
signal strength.

The measurement of strength from an incoming telemetry signal by itself does not provide enough information
about the integrity of the received data. Therefore, the signal quality metric is displayed to the right of the signal
strength bar, with “Q” below the graph.

Signal quality is displayed as a unit-less metric with a range from 0 to 99. When the receiver locks onto a signal, the
signal quality bar turns green. Otherwise, the bar is displayed in red.
4.1.1.1 Signal Quality

The Signal Quality indicator is derived from an estimate of the Signal-to-Noise Ratio (SNR) of the received signal.
This estimate is calculated identically for all modes using one of two algorithms selected by the choice of SNR
Estimator (refer to sections 4.1.5.22 and 4.2.3.1.2.9.4 for further details).

4.1.2 Navigation

The Rack-Mount Receiver’s traditional hierarchical menu structure is navigated using the arrow and Enter keys on
the front panel keypad, as shown in Figure 14.
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Figure 14: Front Panel Navigation Keys

4.1.3 Selecting a Receiver Channel

In a single-channel configuration all front panel keys are active for the receiver. In a dual-channel configuration,
Channel 1 will be active upon start-up by default. To toggle control between the channels, press the Select Unit key
on the front panel keypad.

Figure 15: Select Unit Key

The LCD dedicated to receiver settings that is under active control will feature a solid blue header bar and yellow
text. The channel number displays in the top left hand corner of the screen. In Figure 16, “CH 1” designates channel
1.

E
gooo
Mormal
Mormal
ndomizer Off

Liff Erncoder On

202 Menu

AM Menu

Figure 16: Active Main Menu Settings LCD

Meanwhile, the LCD(s) for an inactive receiver will feature a menu bar that is grayed out and text that displays in
white, as shown in Figure 17.
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Figure 17: Inactive Main Menu Display Grayed Out — Other Channel Active

The Wait message, shown in Figure 18, displays whenever the RDMS™ is busy—generally when processing a
command for longer than one second. This usually occurs during a Mode change or Ethernet configuration.

P MAIN MENU
Fregquency
Mode
Eit Rate
Please Wait
Configuring the channel.

21l ook
Leran l:l m] I'['li zer

A Menu

Figure 18: Inactive Main Menu Display with Wait Message

4.1.4 Main Menu Settings

The available options from the Main Menu screen include the following:

e Frequency

e Mode

e BitRate

e Combiner (Diversity Combiner option only)

e Frequency Diversity (Diversity Combiner option only)
e Data

e Clock
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e Derandomizer

e Force Break Lock (PSK modes only)

e Modulation Scaling (PCM/FM mode only)

e  Modulation Persistence (PCM/FM mode only)
o Differential Encoder (SOQPSK-TG mode only)
e AGC Menu

e AM Menu

e Options Menu

e Advanced Menu

Note: Several of the Main Menu settings are also available via direct access function keys located to the left of the
numeric keypad. These include Frequency (‘Freq’), Mode, and Bit Rate (‘Rate’). The front panel keypad is shown in
Figure 19. Depending on the number of options provided with the RDMS™, some menu items may not display
when the RDMS™ is powered on. To see additional LCD menu options, use the arrow keys to scroll up or down.
The complete list redisplays continuously forward or backward, depending on which arrow key is pressed.

QuUARSONIXOE
S
O
(e

Figure 19: Front Panel Keypad

To change a setting or access a secondary menu, use the arrow keys to navigate to the parameter. Once highlighted,
the Enter key prompts a secondary menu screen or a setting screen, or even change the setting itself if there are only
two possible states. To back out of a sub-menu, press the Escape key, ‘Esc’ on the front keypad.

4.1.4.1 Setting Frequency

There are two methods available to the user to set the receiver’s frequency. The first one is to press the Freq key on
the front panel keypad. The second method is to highlight the Frequency option on the Main Menu, then press the

Enter key on the PC keyboard.

Figure 20: Frequency Key on Front Panel
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Figure 21: Main Menu, Frequency Setting

Either method displays a frequency dialog screen prompting the operator to enter a frequency using the rack’s front
panel keypad.

Enter New Frequency
in MHz

1455.5

Figure 22: Frequency Entry Screen

The default frequency is highlighted. The user can use the front panel keypad to:

a. Delete the entire number by pressing the left arrow key
b.  Move the cursor to the end of the number by pressing the right arrow key
c. Begin typing the desired frequency, in MHz, using the numeric keypad

For example, to set the frequency of an S-band receiver to 2250.5 MHz, press the following key combination:

Figure 23: Example Keypad Combination for Setting Frequency

The available center frequencies are based on the band(s) and any extended options that are ordered, as shown in
Table 7.
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Table 7: Band and Frequency Combinations

Band Standard Frequency Range Extended Frequency Range

P band (UHF) 400.0 MHz — 1150.0 MHz 200.0 MHz — 1150.0 MHz

Lower L 1435.5 MHz — 1534.5 MHz 1415.0 MHz — 1585.0 MHz

Upper L 1755.0 MHz — 1850.0 MHz 1650.0 MHz — 1855.0 MHz

S 2200.5 MHz — 2394.5 MHz 2185.0 MHz — 2500.0 MHz

C 4400.0 MHz - 5150.0 MHz 4400.0 MHz — 5250.0 MHz

P and S (Dual band) 400.0 MHz - 1150.0 MHz and Refer to P and S ranges above
2200.5 MHz — 2394.5 MHz

S and C (Dual band) 2200.5 MHz — 2394.5 MHz and | Referto S and C ranges above
4400.0 MHz - 5150.0 MHz

Lower L, Upper L, and S 1435.5 MHz — 2394.5 MHz Refer to band ranges above

(Tri-band)

P, Full-L, and S 400.0 MHz — 2394.5 MHz Refer to band ranges above

(Quad band)

FullL, S, and C 1435.5 MHz -5150.0 MHz Refer to band ranges above

(Quad band)

P,FullL,S,and C 400.0 MHz — 5150.0 MHz Refer to band ranges above

(Five band)

4.1.4.2 Setting Mode

To set the mode, or modulation, press the Mode key on the front panel keypad for a display of the available choices.
Use the keypad arrows to navigate to the desired mode, and then press the Enter key.

MAIN MENU
Fregquenoy 1435.5 MH=
Mode TFM

L Mbps

Combiner [ g1

FregqDiversity Off
Data Mormal

Inverted
off

Figure 24: Main Menu, Mode Setting
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Due to character limitations in the on-screen menu, some modulation names have been shortened. The following
table lists the modes, as they will appear on the screen in the left column, with the generally accepted naming
convention in the right column.

Table 8: Modulation Naming Convention

Screen Name Actual Name
PCMFM PCM/FM
SOQPSK SOQPSK-TG
MhCPM Multi-h CPM / ARTM CPM
BPSK BPSK
QPSK QPSK
AQPSK AQPSK
AUQPSK AUQPSK
OQPSK OQPSK
UQPSK UQPSK
DPM Digital PM
SOQPSKLDPC SOQPSK with LDPC Decoder

Note: Changing modes causes the receiver to reload the FPGA, which takes approximately 10 seconds to complete.
A ‘Busy’ icon appears in the top right-hand corner of the front panel display screen to indicate that the unit is being
re-configured. The unit is temporarily unavailable while the ‘Busy’ icon is present.

4.1.4.3 Setting Bit Rate

There are two methods available to the user to set the receiver’s bit rate. The first one is to press the Rate key on the
front panel keypad. The second method is to highlight the Bit Rate option on the Main Menu, then press the Enter
key on the PC keyboard.

Figure 25: Rate Key on Front Panel
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Figure 26: Main Menu, Bit Rate Setting

Either method displays a bit rate dialog screen prompting the operator to enter a bit rate using the rack’s front panel
numeric keypad, in Mbps. A decimal point is only needed for bit rates with fidelity down into the kilobits per second

range.

Enter New Bit Rate in
Mbps

Figure 27: Bit Rate Entry Screen

For example, to set the bit rate to 10 Mbps, press the following key combination:

Figure 28: Example Keypad Combination for Setting Bit Rate

If an out-of-range bit rate is entered, the maximum or minimum possible rate will be set by default. For instance, if
the user attempts to set the bit rate to 50 Mbps in SOQPSK-TG mode, the receiver will default back to 46 Mbps, the

highest possible rate in that particular mode.

4.1.4.4 Diversity Combiner (Optional)
A pre-detection diversity combiner is available as an option for dual-channel receivers.

If diversity combining is installed on the RDMS™, it can be enabled through the Main Menu > Combiner option.
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Figure 29: Main Menu, Combiner Setting

When the combiner is enabled on one channel, the second channel will automatically reflect this change.

Additionally, any parameter changes made by the user in one channel will automatically be made for the second
channel, from which the combined signal is partially derived. The only setting that can still be changed individually
when the diversity combiner is turned on is the channel frequency, which allows for frequency diversity to be
implemented. To illustrate the synchronization of settings, the second channel’s settings menu highlight bar will
mimic the navigation path being taken by the user in the first channel.

Note: Whenever the Diversity Combiner is On, any changes made to the Frequency option (even with Frequency
Diversity On enabled) causes Modulation Scaling for both channels to be set to the same value. However, if Mod
Scaling was set to Locked when the Frequency was changed, Mod Scaling will change to Tracking.

4.1.45 Frequency Diversity (Available with Diversity Combiner)

The Frequency Diversity option allows the user to independently change the frequency of each channel when the
diversity combiner is On.

The FregDiversity option is toggled On or Off using the Enter key on the front panel keypad.

If there are two channels, the Combiner is set to On, and Frequency Diversity is Off, the channels are updated
simultaneously.

MAIN MENU
by 1

FreqDiversity

ndomizer

> Menu

Figure 30: Main Menu, Frequency Diversity Setting
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4.1.4.6 Setting Data Polarity

The Data option on the Main Menu is for adjusting the data polarity. The parameter options are Normal and
Inverted. To change the polarity, press the Enter key when the parameter is highlighted from the Main Menu. The
default is Normal.

MAIN MENU

Fregquenoy 1435.5 MH=z=
M

13 Mhps

()51

off
Maormal
Inverted
off

Figure 31: Main Menu, Data Setting

4.1.4.7 Setting Clock Polarity

The Clock option on the Main Menu is for adjusting the clock polarity. The parameter options are Normal and
Inverted. To change the polarity, press the Enter key on the front panel keypad when the parameter is highlighted on
the Main Menu. The default is Normal.

MAIN MENU

ndomizer

Menu

Figure 32: Main Menu, Clock Setting

4.1.4.8 Derandomizer State

The RM RDMS™ includes a derandomizer, which can be enabled (On) or disabled (Off) by selecting the parameter
from the Main Menu and pressing the Enter key on the front panel keypad. The default setting for the derandomizer
is Off.
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Figure 33: Main Menu, Derandomizer Setting

4.1.4.9 Force Break Lock (PSK Modes Only)

The RDMS™ provides very rapid, robust synchronization. Nevertheless, it is possible that the demodulator declares
a lock, yet the output data appears to be incorrect. This can happen when there is significant interference, for
example. The Force Break Lock parameter allows the user to break the demodulator’s signal lock condition, forcing
it to reacquire signal lock.

To activate the Force Break Lock and reacquire a signal lock, use the down arrow key on the front panel keypad to
scroll to the Force Break Lock. Press the Enter key to continue.

MAIN MENU
R Td l' 3

a

()]

off
Mormal
Inverted

ndomizer Off

= Break

Figure 34: Main Menu, Force Break Lock

4.1.4.10 Modulation Scaling (PCM/FM Mode Only)
Modulation Scaling is a method used to retain the maximum trellis coding gain of a non-ideal FM signal. There are
four possible settings: Tracking, Locked, Off, or Acquire.

4.1.4.10.1 Modulation Scaling - Tracking

When the RDMS™ is powered on, the default setting is Tracking, unless the unit was powered off from a preset
condition. If the unit was powered off from an unmodified preset setting, then the default condition of Modulation
Scaling is as defined in the preset. When Tracking is set, the modulation scale index is actively being tracked.

Note: The active setting is not saved when the rack is powered off, unless the Mod Persist option was set to On.
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Frequency, mode, and bit rate changes, or any changes to a preset, cause the Modulation Scaling setting to revert
back to Tracking. This is because the optimal signal monitoring is no longer valid.

Note: Whenever the Diversity Combiner is On, any changes made to the Frequency option (even with Frequency
Diversity On enabled) causes Modulation Scaling for both channels to be set to Tracking.

FregDhiversity

Figure 35: Main Menu, Modulation Figure 36: Red Eye Pattern Display -
Scaling — Tracking Tracking

The graphing eye pattern is displayed in red when in Tracking mode.

If there are two channels, and the Combiner is set to On, the Modulation Scaling controls for setting the modes are
linked. In Acquire or Tracking mode, the actual scaling operation functions independently in each channel.

4.1.4.10.2 Modulation Scaling - Locked

When the RDMS™ has a good lock on the target transmitter, Modulation Scaling should be set to Locked by
highlighting the Mod Scaling option on the Main Menu and then pressing the Enter key on the keypad.

When Modulation Scaling is set to Locked, the graphing eye pattern is displayed in green, indicating the optimal
modulation index is set.

o

FregDhiversity On
Data WNormal
Normal
] Off
Mod S Elling Locked 0.7
Figure 37: Main Menu, Modulation Figure 38: Green Eye Pattern Display
Scaling — Locked - Locked
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If Modulation Scaling is set to Locked, as shown in Figure 37, the active modulation scale index is also locked in on
a particular setting. The modulation scale index number displays next to the Locked setting.

If an index number was entered manually using the Mod Scale Index option (on the Mod Scaling Menu),
Modulation Scaling is simultaneously changed to Locked and reflects the Index value set via the Mod Scaling
Menu.

Locked index numbers, manually or automatically selected, are lost when the Mod Scaling option is set to Tracking,
Off, or Acquire. If the Locked index number is to be retained following a power-off cycle of the rack, then turn on
the Mod Persist option via the Main Menu. Refer to section 4.1.4.11, Modulation Persistence.

4.1.4.10.3 Modulation Scaling - Off

The Mod Scaling Off setting is shown in Figure 39. When Modulation Scaling is set to Locked, the graphing eye
pattern is displayed in green, indicating the optimal modulation index is set.

TET
1 Mbps
on

on

MNormal

WNormal
Off
Mod ing Oftf

Figure 39: Main Menu, Modulation Figure 40: Green Eye Pattern Display
Scaling — Off - Off

With Mod Scaling turned Off, the Mod Index is set to the optimal 0.700. Mod Scaling should be turned off when a
new generation, digitally synthesized transmitter is the source. Digitally synthesized transmitters do not have a
variable deviation sensitivity adjustment, and as such are not subject to inaccurate modulation index settings

4.1.4.10.4 Modulation Scaling - Acquire

Acquire mode has two states: Armed and Triggered. When Modulation Scaling is set to Acquire, in the absence of
signal, the eye pattern will turn yellow, as shown in Figure 42, the state is set to Armed. In Armed state, modulation
scaling operates continuously.
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Figure 41: Main Menu, Modulation Figure 42: Yellow Eye Pattern
Scaling — Acquire Display - Acquire

If the receiver is locked and the delta h (the change in modulation index) has settled below the delta h threshold for
the specified settling time, the state changes to Triggered, and the eye pattern will turn green. In Triggered mode, the
estimated h (modulation index) is monitored but the scale is not updated.

If delta h goes above the delta h threshold and settles again, the receiver is still locked, and the Eb/NO at the settling
point is higher than the last settling point, the current scaling is updated with the new estimate. There is no transition
from Triggered back to Armed except for setting the mode to Acquire again.

4.1.4.11 Modulation Persistence (PCM/FM Mode Only)

The Mod Persist option allows the current state of the Mod Scaling setting to be retained following a power-off
cycle of the rack. The default value is Off, as shown in Figure 43.

MAIN MENU

BCMEM
1 Mbps
[ g1

On
Mormal
Mormal
off

Mod L1 Tracking
Maod P 11 =2t Ooff

Figure 43: Main Menu, Modulation Persistence — Off

To retain a Locked index number, or to remain in Acquire mode, scroll to the Mod Persist option, then toggle the
setting to On.
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Figure 44: Main Menu, Modulation Persistence — On

4.1.4.12 Differential Decoder

In SOQPSK-TG mode, differential encoding and decoding eliminates the phase ambiguity inherent with the
received data. The differential decoder can be enabled or disabled through the Main Menu by pressing Enter when
the parameter is selected. The Enter key acts as a toggle switch. Normal SOQPSK operation requires the differential

decoder to be On.

4.1.4.13 AGC Menu

R MAIN MENU

Fregquency 1

5 Mbkps
(51

oOff
Mormal
Inverted

ndomizer Off
Diff Lecoding On

Figure 45: Main Menu, Differential Decoder Setting

Access the Automatic Gain Control (AGC) menu from the front panel Main Menu. Select the AGC Menu, and then
press the Enter key on the front panel keypad.
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Figure 46: Main Menu, AGC Menu Selection

The AGC (Automatic Gain Control) menu includes the following parameters:

e AGC state (On/ Off)

e Polarity (+/-)

e Gain (00)

e Time Constant (in ms)

e AGC Zero Hold (On/ Off)
e AGC Zero

The user may toggle the AGC state, Polarity, and AGC Zero Hold values by highlighting the desired parameter and
pressing the Enter key on the front panel keypad until the desired value displays.

AGC MENU AGC MENU
1 On i on
Folarity + +
Faln 10 dEBfV i0 dB/v

Figure 47: AGC Menu, AGC and Polarity Highlighted
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Figure 48: AGC Menu, AGC Zero Hold Off Highlighted

To change the Gain or Time Constant values, select Gain or Time Constant, then press the Enter key on the front
panel.

AGC MENU AGC MENU
[yl i [als!
+
10 dEB/Y
. 100 ms=

Figure 49: AGC Menu, Gain and Time Constant Highlighted

A dialog screen displays prompting the operator to enter a new AGC Gain or Time Constant using the rack’s front
panel numeric keypad. When the new value is entered, press the Enter key on the keypad.

Enter New AGC Gain Enter AGC Time
indB/V Constant in ms

Figure 50: AGC Gain and Time Constant Entry Screens

AGC Zero Hold causes the receiver to hold its zero setting, even if other parameters are changed. With AGC Zero
Hold OFF, the receiver resets the AGC Zero value for any change of Mode, Bit Rate, or Frequency.
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AGC Zero is used to set a baseline for background radio noise levels. The front panel displays provide visual
indications whether the AGC is zeroed or not. If AGC Zero has not been set, the signal strength bar displays in
yellow and lacks the red zero indication line, shown in Figure 51.

Signal  Signal
Strength  Quality

Figure 51: Waveform Graphics Before AGC Zero Set

A typical application of the AGC Zero function is explained in the following example.

1. Connect the receiver to its normal RF signal source, such as antenna, LNA, cabling, and splitters.

2. Orient the receiving antenna in a direction that is expected to yield the lowest signal level that the receiver
is likely to encounter.

3. Activate AGC Zero under this condition. (Scroll to AGC Zero, and then press the Enter key on the front
panel, as shown in Figure 52.)

4. An AGC Zero Set message briefly displays, as shown in Figure 53, to indicate AGC Zero is activated.

5. After the AGC Zero is set, the signal strength bar changes from yellow to green, and a red line indicates the
zero value set, as shown in Figure 54.
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Figure 52: AGC Menu, AGC Zero Highlighted Figure 53: AGC Menu, AGC Zero Set Message

Signal  Signal
Strength  Quality

Figure 54: Waveform Graphics After AGC Zero Set

The AGC output voltage is set to zero volts DC at a time when the receiver input is at its minimum value.
This process ensures that the AGC output voltage will not cross through zero volts DC under normal
operation.

4.1.4.14 AM Menu

Access the Amplitude Modulation (AM) menu from the front panel Main Menu. Select AM Menu, then press the
Enter key on the front panel keypad.
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Figure 55: Main Menu, AM Menu Selection

The AM (Amplitude Modulation) menu includes the following parameters:

e Bandwidth (00)

e Time Delay (0)

e Polarity (+/-)

e Scale (0.5-2.5)

e AGC COMP (On/ Off)

To change the Bandwidth, Time Delay, or Scale values, select the appropriate option, as shown in Figure 56 and
Figure 57, then press the Enter key on the front panel.

R AM MENU

Bandwidth

Figure 56: AM Menu, Bandwidth and Time Delay Highlighted
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Figure 57: AM Menu, Scale Highlighted

A dialog screen displays prompting the operator to enter a new AM Bandwidth, Time Delay, or Scale using the
rack’s front panel numeric keypad, as shown in Figure 58 and Figure 59. When the new value is entered, press the
Enter key on the keypad.

The AM Bandwidth can be set from 0.1 to 5 kHz

The AM Scale has a range from 0.1 to 2.5. At its default setting of 1, the response is 2V p-p, into a 75 ohm load with
a50% AM.

Enter AM Bandwidth Enter AM Time Delay
in kHz in ps

Figure 58: AM Bandwidth and Time Delay Entry Screens

Enter AM scaling
value,

Figure 59: AM Scaling Entry Screen
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The user may toggle the AM Polarity value by pressing the Enter key on the keypad.

R AM MENU

Bandwidth

Time Delay

Figure 60: AM Menu, AM Polarity Highlighted

The user may toggle the AGC COMP state by highlighting the AGC COMP and pressing the Enter key on the front
panel keypad until the desired value displays. Refer to Appendix B for more information about the AGC COMP
function.

AM MENU

Bandwidth

Time Delay
olarity

Figure 61: AM Menu, AGC COMP Highlighted

4.1.5 Options Menu

The Options Menu, which is accessed through the Main Menu, provides the following selections:

e Save Rack Presets Menu

e Load Rack Presets Menu
e Save Rack Presets -> USB
e Load Rack Presets <- USB
e Save a USB Preset 1

e LoadaUSB Preset 1

e  Status Menu
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e Network Menu
e LCD Backlight

MAIN MENU

domizer
> Menu
Mernu
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Figure 62: Main Menu, Options Menu Selection

4.1.5.1 Save Rack Presets Menu

The Save Rack Presets Menu allows the current settings to be saved for convenient retrieval at a later time, or for
quickly switching between configurations. To save rack presets, select the appropriate option, as shown in Figure
63, then press the Enter key on the front panel.

OPTIONS MENU

Figure 63: Options Menu, Save Rack Presets Menu Selection

The Save Presets screen, shown in Figure 64, provides eight (8) slots for saving presets. Use the Up and Down
arrow keys to select a save slot with the message ‘Empty’. Pressing the ‘Enter’ key saves the current configuration
in that slot. When a Save is successfully stored, the menu displays the message ‘Full’ next to the selected save slot.
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Figure 64: Save Menu, Save Presets — Slot 1 Full, Slot 2 Empty

To replace or remove an existing save slot, press the CLR key (Clear). After the CLR key is pressed, the display
should show ‘Empty’ indicating the slot can be used again for saving a configuration.
4.1.5.2 Load Rack Presets Menu

The Load Menu allows previously stored configuration settings from the Save Rack Presets screen to be retrieved.
To load saved rack presets, select the appropriate option, as shown in Figure 65, then press the Enter key on the
front panel.

OPTIONS MENU

ack Presets Menu

rk Menu
acklight 100

Figure 65: Options Menu, Load Menu Selection

The Load Presets screen, shown in Figure 66, displays eight (8) slots which may contain saved preset
configurations. When a saved configuration file exists, the menu displays the message ‘Available’ next to the load
slot. Use the Up and Down arrow keys to select a load slot with the ‘Available” message displayed. Pressing the
Enter key loads the stored preset and configures the receiver accordingly.
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Figure 66: Load Menu, Load Presets — Slot 1 Load Available, Slot 2 Empty

4.1.5.3 Save Rack Presets to USB

The Save Rack Presets to USB option allows the current rack presets (1 through 8) to be saved on a USB flash drive
(memory stick) as a single profile. To save rack presets to a USB flash drive, select the appropriate option, as shown
in Figure 67, then press the Enter key on the front panel.

2 Mernu

rk Menu
acklight 100

Figure 67: Options Menu, Save Rack Presets to USB Selection

Insert a USB flash drive into the port on the front panel of the Rack-Mount RDMS™,

A dialog screen displays prompting the operator to enter a number between 0 and 999 using the rack’s front panel
numeric keypad, as shown in Figure 68. When the new value is entered, press the Enter key on the keypad.

Any number may be used to identify rack preset configurations saved onto a USB flash drive (memory stick). If
more than one configuration is saved, the number does not have to run sequentially, nor does it have to start at 0. For
example, one preset configuration might be saved as 44 and another might be saved as 397.

Another way of looking at this option is: An operator has saved any number of presets in slots 1 through 8 using
the Save Rack Presets Menu described previously. Now the operator wants to save the complete set of presets for
this rack onto a USB memory stick. The operator can save up to 1000 profiles (or sets of presets) for this rack (or
any other racks) onto the same USB memory stick. Even if all 1000 profiles (1000 sets of 8 presets) were saved,
they would still only take up about 112 MB of space on the USB stick.
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If the number entered is already in use, the entry screen shown in Figure 69 displays. To overwrite the existing file,
press the Enter key again. If the number was typed in error, press the Escape key on the keypad to cancel the Save.

OPTIONS MENU “@ OPTIONS MENU

SAVE RACK PRESETS File Exists: Press
Enter USB save all Enter again to
presets number. overwrite or Esc.

Figure 68: Save Rack Presets to USB Figure 69: File Exists Error Screen
Entry Screen

After successfully entering a preset number and pressing the Enter key, the Options Menu redisplays with one of
two message boxes. If the presets saved successfully, the box shown in Figure 70 displays. It confirms the location
and the name of the folder on the USB flash drive (memory stick). In this example, it is stored as profile 1. If there is
no flash drive (memory stick) in the USB port on the front panel of the Rack-Mount RDMS™, the message in
Figure 71 displays. Insert the flash drive into the USB port and redo the Save.

ERREOH

ot found in

21111
uuklight 100

Figure 70: Options Menu, Rack Figure 71: Options Menu, USB Error
Presets Saved Message Message

4.1.5.4 Load Rack Presets from USB

The Load Rack Presets to USB option enables the user to select and load preset profiles (each profile is a set of
specific rack presets 1 through 8) previously saved on a USB flash drive (memory stick). To load rack presets from a
USB flash drive, select the appropriate option, as shown in Figure 72, then press the Enter key on the front panel.
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Figure 72: Options Menu, Load Rack Presets from USB Selection

Insert a USB flash drive into the port on the front panel of the Rack-Mount RDMS™,

A dialog screen displays prompting the operator to enter a number between 0 and 999 using the rack’s front panel
numeric keypad, as shown in Figure 73. When the new value is entered, press the Enter key on the keypad.

OPTIONS MENU

LOAD RACK PRESETS
Enter USB load all
presets number.

1

Figure 73: Load Rack Presets to USB Entry Screen

After successfully entering a preset number and pressing the Enter key, the Options Menu redisplays with one of
two message boxes. If the presets loaded successfully, the box shown in Figure 74 displays. It confirms the location
and the name of the folder on the USB flash drive (memory stick). In this example, it was stored as profile 1. If there
is no flash drive (memory stick) in the USB port on the front panel of the Rack-Mount RDMS™, the message in
Figure 75 displays. Insert the flash drive into the USB port and redo the Load.

Vil Quasonix, Inc.



QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

t found in

Jetwork Menu g work Menu
LCD Backlight 100 LCD Backlight 100
Figure 74: Options Menu, Rack Figure 75: Options Menu, USB Error
Presets Loaded Message Message

4155 Save a USB Preset

The Save a USB Preset option allows up to 1000 presets to be saved on a USB flash drive (memory stick). This
option is similar to the Save Rack Presets option but instead of saving 1 through 8 presets directly on the Rack-
Mount RDMS™, this option allows up to 1000 presets to be saved by saving externally to a USB flash drive
(memory stick). To save a single preset to a USB flash drive, select the appropriate option, as shown in Figure 76,
then press the Enter key on the front panel.

ork Menu
Backlight 100

Figure 76: Options Menu, Save a USB Preset Selection

Insert a USB flash drive into the port on the front panel of the Rack-Mount RDMS™,

A dialog screen displays prompting the operator to enter a number between 0 and 999 using the rack’s front panel
numeric keypad, as shown in Figure 77. When the new value is entered, press the Enter key on the keypad.

Any number may be used to identify rack preset configurations saved onto a USB flash drive (memory stick). If
more than one configuration is saved, the number does not have to run sequentially, nor does it have to start at 0. For
example, one preset configuration might be saved as 44 and another might be saved as 397.

If the number entered is already in use, the entry screen shown in Figure 78 displays. To overwrite the existing file,
press the Enter key again. If the number was typed in error, press the Escape key on the keypad to cancel the Save.
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Figure 77: Save a USB Preset Entry Figure 78: File Exists Error Screen
Screen

After successfully entering a preset number and pressing the Enter key, the Options Menu redisplays with one of
two message boxes. If the preset saved successfully, the box shown in Figure 79 displays. It confirms the location
and the name of the folder on the USB flash drive (memory stick). In this example, it is stored as Preset 11. If there
is no flash drive (memory stick) in the USB port on the front panel of the Rack-Mount RDMS™, the message in
Figure 80 displays. Insert the flash drive into the USB port and redo the Save.

OPTIONS MENU

Mernu

ork Menu
» Backlight 100

Figure 79: Options Menu, USB Saved Figure 80: Options Menu, USB Error
Message Message

4156 Load aUSB Preset

The Load a USB Preset option allows a numbered preset to be loaded from a USB flash drive (memory stick). This
option is similar to the Load Rack Presets option but instead of loading a preset directly from preset list on the Rack-
Mount RDMS™, this option allows a preset to be loaded from an external source (a USB flash drive). To load a

single preset from a USB flash drive, select the appropriate option, as shown in Figure 81, then press the Enter key
on the front panel.
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Figure 81: Options Menu, Load a USB Preset Selection

Insert a USB flash drive into the port on the front panel of the Rack-Mount RDMS™,

A dialog screen displays prompting the operator to enter a number between 0 and 999 using the rack’s front panel
numeric keypad, as shown in Figure 82. When the value is entered, press the Enter key on the keypad.

OPTIONS MENU

EXTERNAL USB FLASH
Enter USB load preset
number.

il

Figure 82: Load a USB Preset Entry Screen

After successfully entering a preset number and pressing the Enter key, the Options Menu redisplays with one of
two message boxes. If the preset loaded successfully, the box shown in Figure 83 displays. It confirms the location
and the name of the folder on the USB flash drive (memory stick). In this example, it is stored as profile 1. If there is
no flash drive (memory stick) in the USB port on the front panel of the Rack-Mount RDMS™, the message in
Figure 84 displays. Insert the flash drive into the USB port and redo the Save.
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Figure 83: Options Menu, USB Loaded Figure 84: Options Menu, USB Error
Message Message

4.1.5.7 Status Menu

The Status Menu provides the software version number (e.g. 1.0.4.3), the FPGA version number (e.g. 43000202h),
the firmware version number (e.g. S3 1.0.027), an error count, options for clearing the error count or saving the
errors to an external USB flash drive, and an option allowing software updates via external flash drive. The latter is
particularly useful when debugging receiver issues with the help of Quasonix technical support.

Fr = Menu
FPr = Menu
FPr
EFr

acklight 100

Figure 85: Options Menu, Status Menu Selection

41.5.7.1 Save Events
To save the error information externally:

1. Insert a USB flash drive into the USB port on the front panel.
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Figure 86: Status Menu, Save Events — Mem Stick

The Save Events ‘Mem Stick’ parameter message changes to Save Events ‘Ready’ a few seconds after a
valid USB flash drive is inserted.

2. When ‘Ready’ is displayed, select the parameter and press the Enter key on the front panel keypad.
The parameter displays Save Events ‘Finished’ after the error information has successfully been saved.

3. Remove the USB flash drive.

4.1.5.7.2 Application Update
This option allows application software updates to the RDMS™ unit without shutting down, etc.

To update application software externally:

1. Insert the USB flash drive containing the software update into the USB port on the front panel.

Figure 87: Status Menu, App Update — Mem Stick

If a new application is found on the USB flash drive, installation begins immediately. If no update software
is found on the USB flash drive, a Not Found message displays, as shown in Figure 88. Replace the USB
flash drive with one containing the correct application file.

2. Remove the USB flash drive when the installation is complete.

ZIPl  Quasonix, Inc.



QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

App Update Mem 2tick

Figure 88: Status Menu, App Update — Mem Stick - Not Found

4.1.5.8 Network Menu

The Network Menu, which is accessed through the Options Menu, as shown in Figure 89, provides all of the
pertinent networking settings for the rack unit, including:

e DHCP status (DHCP)
e |P address (IP)

e  Subnet mask (Subnet)

o Default gateway address (Gateway)
e  Set Group Security ID

e Set Rack Alias

OPTIONS MENU

k Pr ts Menu
Ternnu
—->= U3E
4 3B

UZE
Status Menu

twork Menu
1 Backlight 100

Figure 89: Options Menu, Network Menu Selection

Note: Unlike other options, changes made within the Network Menu are not executed until the user clicks on the
Apply New Settings parameter, located just below the Set Rack Alias field, shown in Figure 90. Apply New Settings
does not display unless a change to any of the Ethernet parameters is detected.
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Figure 90: Network Menu, Apply New Settings Displayed

41.5.8.1 DHCP

The DHCP option, when enabled, allows for the rack unit to automatically receive an IP address from the local
DHCP server. If DHCP is turned off, then the user must choose a valid IP address for the unit.

Figure 91: Network Menu, DHCP Setting

4.1.5.8.2 IP Address

The IP address for the rack unit will either be assigned to it automatically through the use of DHCP, or it must be
entered by the user. When choosing an IP address, it is critical that the address is unique; otherwise the unit will not
operate within the network properly. It is strongly recommended that the user contact their network administrator to
receive a reserved address for this purpose.
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Figure 92: Network Menu, IP Setting

4.1.5.8.3 Subnet Mask

The subnet mask identifies the portion of the IP address used as a host identifier for the subnet in which the
Quasonix rack unit participates. It is expressed in a quad-dotted decimal representation, just like the unit’s IP
address. The most common subnet mask is 255.255.255.0, which means that the unit’s last 8-bit number (i.e. 0
through 255) uniquely identifies it within its sub-network.

IF
gubnet

det Rack Alias

Figure 93: Network Menu, Subnet Setting

4.1.5.8.4 Default Gateway Address

This parameter is currently not used. It is intended for future applications that may require Internet or other gateway
access. Contact your network administrator for the correct gateway address.
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Figure 94: Network Menu, Gateway Setting

4.1.5.8.5 Set Group Security ID

RDMS™ racks may be configured two different ways, depending on the preferred structure. A Group Identifier (ID)
is used to provide a unique name for each RDMS™. In the first configuration, racks may be named based on
department, such as Lab, Development, Production, Demonstration, etc. In the second configuration, racks may be
named for independent users, such as Officel, B4Btest, TestX, etc.

The Set Group Security ID option is located on the Network Menu, as shown in Figure 95. The Group ID can only
be set using this front panel menu.

oee  NETWORK MENU

oo

Figure 95: Network Menu, Set Group Security ID Setting

When the Set Group Security ID option is selected, a Network Menu dialog box displays. If you want this rack to
be publicly accessible, leave this entry blank or clear any previous entry using the Clr button on the front panel of
the rack.

To add a new Group ID, type a name (up to 16 characters A-Z and/or 0-9). The Up and Down arrow buttons are
used to select alpha characters A~Z and the right arrow button is used to advance to the next cursor position. Use the
numeric buttons to add numbers to the Group ID. Press the Enter button to accept changes. Repeat this step to add
or clear additional Group IDs.
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Figure 96: Enter New Group ID

4.1.5.8.6 Set Rack Alias

This optional parameter is used to provide an alternative name to a rack in addition to the IP Address. The default
alias name is RDMS. When using the Multiple RDMS™ Performance Monitor (refer to Section 4.2.4.1), the alias
can be used to quickly identify a particular rack in the displayed list. Examples of a rack alias might be
“RDMSLabl1”, “TestLabLevel4”, or “XYZProjectRDMS”.

The Set Rack Alias option is located on the Network Menu, as shown in Figure 97. The Rack Alias may be set using
this front panel menu or via the Remote RDMS™ Client, Network Settings window (refer to section 4.2.5.1).

oeo  NETWORK MENU
LDHCFE

Figure 97: Network Menu, Set Rack Alias Setting

To add a new rack alias, type a name (up to 16 characters A-Z and/or 0-9). The Up and Down arrow buttons are
used to select alpha characters A~Z and the right arrow button is used to advance to the next cursor position. Use the
numeric buttons to add numbers to the rack alias. Press the Enter button to accept changes. Repeat this step to add
or clear additional rack aliases.
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Figure 98: Enter New Rack Alias

4159 LCD Backlight Option

The LCD Backlight option, shown in Figure 99, is used to adjust the lighting on the front panel display screens. This
allows the displays to be easily seen no matter what the lighting conditions in the area where the rack is being used.
To change the LCD Backlight value, select LCD Backlight, then press the Enter key on the front panel.

OPTIONS MENU

m m m

rk Menu
iacklight 100

Figure 99: Options Menu, LCD Backlight Selection

A dialog screen displays, as shown in Figure 100, prompting the operator to enter a new LCD Backlight value using
the rack’s front panel numeric keypad. When the new value is entered, press the Enter key on the keypad.

Enter New LCD
Backlight VYalue 0-100

Figure 100: LCD Backlight Value Entry Screen
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4.1.5.10 Advanced Menu

The Advanced Menu should only be accessed by advanced users. Contact Quasonix customer support before using
these options.

The Advanced Menu, which is accessed via the Main Menu, as shown in Figure 101, provides access to the
following options:

e  Sync Measured Bit Rate
o IF Filter

o Video Filter

o Video Scale

o Video Invert

e Video DeEmphasis

e Phase Noise Compensation
e Tape Output

e  Tape Frequency

e Muting

e  Muting Timeout

e Mod Scaling Menu

e Encoding Menu

e Convolutional Decode
¢ SNR Estimator

e Factory Default

MAIN MENL
Combiner o1
] Off
Mormal

ndomizer
Menu

ons Menu

Figure 101: Main Menu, Advanced Menu
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4.1.5.10.1 Synchronize Measured Bit Rate

Synchronize Measured Bit Rate sets the receiver’s commanded bit rate to the value it is currently measuring on the
input signal. The purpose of this process is to eliminate unintended bit rate offset error so that the receiver can make
full use of its bit synchronizer tracking range, or optionally reduce its tracking range. For the receiver to have an
accurate measurement, however, the input signal must be close enough to the previously commanded bit rate to be
within the current bit synchronizer lock range and actually be locked.

The Sync Measured Bit Rate option is located on the Advanced Menu, as shown in Figure 102. This option may be
set using this front panel menu or via the Remote RDMS™ Client, Advanced Settings window (refer to section
4.25.1).

ADVANCED MENU

sured Eit Rate
Auto 1.4 MH=
1.4 MH=

Nolise Comp
> Cutput Off
Tape Freqgq 0 MH=

Figure 102: Advanced Menu, Sync Measured Bit Rate Selection

To apply a new measured bit rate, use the value displayed in the entry screen or, type a number using the humeric
buttons. The right arrow button is used to advance to the next cursor position. Allowable value ranges vary
depending on the waveform mode in use. Press the Enter button to accept changes. Repeat this step to apply a
different measured bit rate.

A signal lock must be present for this entry screen to display. If there is no signal lock, the message shown in Figure
104 displays.

ceo  ADVANCED MENU

Press enter to apply
measured bitrate.

3429394

Figure 103: Advanced Menu, Measured Bitrate Entry Screen
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If the input signal is not close enough to the previously commanded bit rate to be within the current bit synchronizer
lock range and the signal is not locked, a message box displays, as shown in Figure 104.

Sy sured Eit Rate
IF Filter

Mot
Require

Figure 104: Sync Measured Bit Rate Not Valid Message

4.1.5.10.2 IF Filter

The receiver’s integrated IF filter module, shown in Figure 105, includes eight (8) SAW filters, ranging in
bandwidth from 250 kHz to 40 MHz in approximately one-octave steps. The standard eight filters are 250 kHz, 500
kHz, 1 MHz, 2 MHz, 4.5 MHz, 10 MHz, 20 MHz, and 40 MHz. These filters serve as anti-aliasing filters ahead of
the A/D converter in the demodulator itself. In addition, they can provide an added measure of adjacent channel
interference rejection.
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Figure 105: 70 MHz IF Module in 2” x 3” Chassis

sl Quasonix, Inc.



QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

The measured responses of the eight filters are shown in Figure 78 and Figure 79 (note the change of horizontal
scale between the two figures).

Six additional filters are available allowing for a total of 14. The optional filters are 70 kHz, 1.4 MHz, 3 MHz, 6
MHz, 14 MHz, and 28 MHz. The measured responses of the optional filters are shown in Figure 80 and Figure 81.
Contact Quasonix for information about the optional filters.
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Figure 106: 70 MHz IF Module in 2” x 3” Chassis SAW Filter Responses, Narrow Group (10 MHz Span)
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Figure 107: SAW Filter Responses, Wide Group (Plotted on 100 MHz Span)
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Figure 108: Optional SAW Filter Responses for 70 kHz to 6 MHz
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Figure 109: Optional SAW Filter Responses for 14 MHz and 28 MHz

Based on the receiver’s high level of integration, the proper IF filter is automatically selected based on the current
mode and bit rate settings of the demodulator. Although manual filter selection is available through the Advanced
Terminal window in the RDMS™ client, or via the IF Filter Menu on the front panel LCD, as shown in Figure 110,

manual selection is not recommended. In the case of a receiver with diversity combining enabled, the two
channels must have the same IF filter selected for proper operation.

22 IF Filter MENU
Sync Measured Bit Rate (Svstem Default)
IF Filter auto 1.4 MH=z

1.4 MH=

MHz
00 MH=z
e Freg 0 MH= 40.00 MH=z

Figure 110: Front Panel Advanced Menu and IF Filter Menu

4.1.5.10.3 Video Filter

The Video Filter option, available in PCM/FM mode, sets the system bandwidth for the analog signal. Nominally,

NTSC color video is approximately 6 MHz in bandwidth and black and white is 4 MHz. This setting allows the user
to control the cutoff of the video band pass.

Note: Operating the receiver in analog mode is mutually exclusive with operating it as a digital receiver. The bit rate
for the digital receiver and the video filter cannot be set independently of one another.
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The Video Filter option, shown in Figure 111, is used to set the video filter value.

To change the Video Filter setting, select the Video Filter option, then press the Enter key on the front panel.

IF Filter Auto 1.4 MH=
Video Filter 1.4 MH=

Video

Video

.
Video

COutput Off
Tape Fregq 0 MH=z

Figure 111: Advanced Menu, Video Filter Selection

A dialog screen displays prompting the operator to enter a new video filter setting using the rack’s front panel
numeric keypad. The Video Filter Setting Entry screen is shown in Figure 112. When the new value is entered, press
the Enter key on the keypad.

ceo  ADVANCED MENU

Enter video filter
setting in MHz.

Figure 112: Video Filter Setting Entry Screen

4.1.5.10.4 Video Scale

The Video Scale option sets the peak-to-peak amplitude on the video outputs. By default the video output is 1 V
peak-to-peak using a standard deviated NTSC video signal. This setting allows the user to compensate for a system
where this is not the case.

The Video Scale option, shown in Figure 113, is used to set the video scale value.

To change the Video Scale setting, select the Video Scale option, then press the Enter key on the front panel.
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Figure 113: Advanced Menu, Video Scale Selection

A dialog screen displays prompting the operator to enter a new video scale setting using the rack’s front panel
numeric keypad. The Video Scale Entry screen is shown in Figure 114. When the new value is entered, press the
Enter key on the keypad.

oeo  ADVANCED MENU

Enter video scale
value,

Figure 114: Video Scale Entry Screen

4.1.5.11 Video Invert

In Tier 0 (PCM/FM), the “Q” channel output of the RDMS delivers the demodulated FM output. Enabling the Video
Signal Invert option inverts the FM output.

The Video Invert option, shown in Figure 115, is used to set the video invert value to On or Off.
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Figure 115: Advanced Menu, Video Invert Selection

The user may toggle the Video Invert value by pressing the Enter key on the front panel keypad until the desired
value displays.

4.1.5.12 Video DeEmphasis

The Video DeEmphasis option, shown in Figure 116, is used to set the Video DeEmphasis value to On or Off. This
option should be used when a corresponding video pre-emphasis filter is used on the video transmit side.

aoe  ABDVANCED MENU
Svnc Measured Bit Rate
IF Filter A o 1.4 MH=
Yideo Filter 1.4 MH=
video ;
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Video
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Tape Freg 0 MHz=

Figure 116: Advanced Menu, Video DeEmphasis Selection

The user may toggle the Video DeEmphasis value by pressing the Enter key on the front panel keypad until the
desired value displays.

4.1.5.13 Phase Noise Compensation

The Phase Noise Comp option, shown in Figure 117, is used to set the Phase Noise Compensation value to On or
Off.
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Figure 117: Advanced Menu, Phase Noise Compensation Selection

The user may toggle the Phase Noise Compensation value by pressing the Enter key on the front panel keypad until
the desired value displays.

4.1.5.14 Tape Output
The Tape Output option, shown in Figure 118, is used to set the Tape Output value to On or Off.

oo BDVANCED MENU
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Figure 118: Advanced Menu, Tape Output Selection

The user may toggle the Tape Output value by pressing the Enter key on the front panel keypad until the desired
value displays.

The tape output signal appears on the | Out Video output for the corresponding channel. Please refer to section 3.3.1
for a complete description of back panel connectors, including pinouts.

4.1.5.15 Tape Frequency

The Tape Frequency option, shown in Figure 119, is used to enter a tape frequency value (in MHz). The valid
frequency range is 0.000 MHz to 20.000 MHz.

To change the Tape Frequency value, select the Tape Freq option, then press the Enter key on the front panel.
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Figure 119: Advanced Menu, Tape Frequency Selection

A dialog screen displays prompting the operator to enter a new Tape Frequency value using the rack’s front panel
numeric keypad. The Tape Frequency Value Entry screen is shown in Figure 120. When the new value is entered,
press the Enter key on the keypad.

oeo  ADVANCED MENU

Enter tape freq value.

Figure 120: Tape Frequency Value Entry Screen

4.1.5.16 Muting

The Muting option, shown in Figure 121, is used to set the muting value to On or Off. When the Muting option is set
to On, the receiver stops sending clock and data information when the timeout value is reached. This option is
beneficial to someone using a recorder with limited space. For example, if data is not locked to a valid signal or is
outside the valid range, the information is muted (stopped) so the recorder is not filled with bad data.
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Figure 121: Advanced Menu, Muting Selection

The user may toggle the Muting value On or Off by pressing the Enter key on the front panel keypad until the
desired value displays.

4.1.5.17 Muting Timeout

The Muting Timeout option, shown in Figure 122 is used to set a timeout value (in milliseconds). This setting is
used to determine when to mute (stop sending data) when the Muting option is set to On.

ceo  ADVANCED MENU
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Figure 122: Advanced Menu, Muting Timeout Selection

A dialog screen displays prompting the operator to enter a new Muting Timeout value (in milliseconds) using the
rack’s front panel numeric keypad. The valid range is 0 to 46016 milliseconds. The Muting Timeout Entry screen is
shown in Figure 123. When the new value is entered, press the Enter key on the keypad.
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Figure 123: Muting Timeout Entry Screen

4.1.5.18 Modulation Scaling Menu

Access the Mod Scaling menu from the Advanced Menu. Select ‘Mod Scaling Menu’, as shown in Figure 124, then
press the Enter key on the front panel keypad.

ooo  ADVANCED MENU
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Figure 124: Advanced Menu, Mod Scaling Menu Selection

The Mod Scaling menu includes the following parameters:

e Mod Scale Index
e Hold Threshold (in dB)

4.1.5.18.1 Mod Scale Index

The Mod Scale Index option allows the operator to manually set the modulation scale index. This enables the
receiver to operate at the optimum range of modulation desired by the user.

When modulation scale index is set (via the Mod Scaling Menu, Mod Scale Index option, shown in Figure 125), the
Modulation Scaling option (on the front panel Main Menu) is simultaneously changed to Locked. The Locked
notation includes the new index number that the operator has chosen (shown in Figure 37).

If the Locked index number is to be retained following a power-off cycle of the rack, then turn on Mod Persist from
the Main Menu. Refer to section 4.1.4.11, Modulation Persistence.

To change the Modulation Scale Index, select Mod Scale Index, then press the Enter key on the front panel.
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Figure 125: Mod Scaling Menu, Mod Scale Index Selection

A dialog screen displays prompting the operator to enter a new modulation scale index using the rack’s front panel
numeric keypad. The Index Entry screen is shown in Figure 126. When the new value is entered, press the Enter key
on the keypad.

ceo  ADVANCED MENU

Enter modulation
scale index,

.33

Figure 126: Modulation Scale Index Entry Screen

To clear any locked modulation scale index number, go to the Main Menu and toggle the Mod Scaling option back
to Tracking. After Mod Scaling is set to Tracking, the modulation index follows the receiver's present estimate of
the mod index.

4.1.5.18.2 Hold Threshold

When Mod Scaling is in Tracking mode, the modulation index estimate becomes poorer as the signal-to-noise ratio
(SNR) decreases (that is, as the received signal gets weak). This in turn negatively impacts demodulation
performance, making bit errors more likely than they would be if the modulation index were known a priori. The
purpose of the Hold Threshold is to set an SNR level (technically Eb/NO* level) below which the modulation index
estimate will hold rather than track, so it does not get perturbed by noise.

e Eb/NO is the ratio of signal energy per bit (Eb) to noise energy spectral density (NO), which is sometimes
referred to as “SNR per bit”.
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aoo MOD SCALING MENU
Maod Scale Index 2.

Hold Threshold 10

Figure 127: Mod Scaling Menu, Hold Threshold Selection

A dialog screen displays prompting the operator to enter a new modulation scale hold threshold using the rack’s
front panel numeric keypad. The Mod Scale Hold Threshold Entry screen is shown in Figure 128. The allowable
range is -20.000 to +30.000. When the new value is entered, press the Enter key on the keypad.

Enter new mod scale
hold threshold in dB.

10

Figure 128: Modulation Scaling Hold Threshold Entry Screen

4.1.5.19 Encoding Menu

Access the Encoding menu from the Advanced Menu. Select ‘Encoding Menu’, shown in Figure 129, then press the
Enter key on the front panel keypad.
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Encoding Menu

Figure 129: Advanced Menu, Encoding Menu Selection

The Encoding menu includes the following parameters:

e Encoding
e  Spectrum (On/Off)
e Bi-Phase (On/Off)

4.1.5.19.1 Encoding

The Encoding option is used to set the non-return to zero (NRZ) value used by the receiver. NRZ is a way of
encoding binary data on a physical signal. The options are:

e NRZ-L — Non-return to zero Level
e NRZ-M — Non-return to zero Mark (1)
e NRZ-S — Non-return to zero Space

The user may scroll through the Encoding options by pressing the Enter key on the front panel keypad until the
desired value displays.

Figure 130: Encoding Menu, Encoding Selection

Quasonix, Inc.



QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

4.1.5.19.2 Spectrum Inversion

The Spectrum Inversion option inverts the frequencies processed by the demodulator relative to how they appear at
the IF Output port. That is, low frequencies within the IF Filter bandwidth become high frequencies within the
demodulator and vice versa. This can be used to compensate for a frequency inversion elsewhere in the system.

Figure 131: Encoding Menu, Spectrum Selection

The user may toggle the Spectrum Inversion value by pressing the Enter key on the front panel keypad until the
desired value (On or Off) displays.

4.1.5.19.3 Bi-Phase

Bi-Phase encoding enables the demodulator to process Bi-Phase encoded data (as opposed to NRZ encoded data)
per IRIG 106 Chapter 4.

ceo ENCODING MENU

zoding NREZ-L
rumm Inwversion Off

Figure 132: Encoding Menu, Bi-Phase Selection

The user may toggle the Bi-Phase value by pressing the Enter key on the front panel keypad until the desired value
(On or Off) displays.

4.1.5.20 DC Antenna

The DC Antenna option is only available when using the 5-band downconverter AND P and C bands are enabled.
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The user may toggle the DC Antenna value On or Off by pressing the Enter key on the front panel keypad until the
desired value displays.

e When the downconverting antenna is not available, this command displays only an assumed value.

e The downconverting antenna setting only applies to C band frequencies.

Figure 133: Advanced Menu, DC Antenna Selection

The downconverting antenna has an LO that is used to downconvert C band signals (4400 MHz — 5150 MHz) to a
lower frequency range known as P band (400 MHz — 1150 MHz) using an LO frequency of 5550 MHz. This results
in two issues that are addressed by the downconverting antenna control.

1.

Spectral Inversion

In a downconverting antenna, the LO is higher than the RF (high side injection) and the lower side
band result is selected—the spectrum is inverted. All C to P band downconverting antennas are
assumed to produce a spectrally inverted signal. The receiver automatically reinverts the signal before
it is demodulated. (This is done in the downconversion to 70 MHz IF.) If an actual P band signal is
received, it is NOT spectrally inverted and the automatic reinversion done by the receiver improperly
causes the signal to appear inverted to the demodulator.

The demodulator has a mechanism to invert the spectrum in the digital domain. The downconverting
antenna setting determines how the spectral inversion is handled for P band signals.

C Band Frequency Specification Ambiguity

It is common to tune to the C to P band downconverted signal by specifying the C band frequency. In a
receiver that also has actual C band receiver capability, an ambiguity develops when a C band
frequency is specified since it can be applied to either a C or P band signal. The downconverting
antenna setting determines how a specified C band frequency is interpreted in a system where both C
and P bands are enabled.

If a C band frequency is specified and the downconverting antenna is enabled, it is assumed the signal
is a C to P downconverted signal. The receiver is tuned to the P band equivalent and the automatic
inversion is used. If the downconverting antenna is disabled, the receiver is tuned to the specified C
band frequency and spectral inversion is not an issue.

If a P band frequency is specified, it is assumed there is no downconverting antenna. If there is a
downconverting antenna, it is ignored. The receiver is tuned to the actual P band frequency and the
automatic spectral inversion is disabled.
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4.1.5.21 Convolutional Decode

The Convolutional Decoder (also commonly referred to as the Viterbi Decoder) is available in PCM/FM and legacy
PSK modes. Its purpose is to decode data that has been encoded per “Consultative Committee for Space Data
Systems, Recommendation for Space Data System Standards, TM Synchronization and Channel Coding, CCSDS
131.0-B-1, Blue Book,” September 2003, Section 3.

Convolutional encoding adds redundant information to the transmitted data stream. The Convolutional Decoder uses
this information to detect and correct bit errors that may occur, particularly due to predominantly Gaussian noise.
The encoded data rate is twice the specified data rate, and the occupied bandwidth is also doubled.

For legacy PSK modes that use quadrature modulation (e.g., OQPSK), there are actually two independent decoders,
one for in-phase (“I"’) data and one for quadrature (“Q”) data. This approach assumes a similar arrangement for the
encoders in the transmitter, which is true of all Quasonix transmitters.

The user may toggle the Convolutional Decoding value On or Off by pressing the Enter key on the front panel
keypad until the desired value displays.

CH 1

ATHIHOE

Timeout 5000 ms

ing Menu

Figure 134: Advanced Menu, Convolutional Decode Selection

4.1.5.22 SNR Estimator

The SNR Estimator menu is available for all waveform modes. SNR estimation is used primarily to achieve proper
channel weighting by the optimal ratio pre-detection diversity combiner. There are two algorithms available to
estimate SNR: DSP and AGC. Under normal conditions, with proper AGC zeroing, these two algorithms give
substantially similar results.

The user may toggle the SNR Estimator value to AGC or DSP by pressing the Enter key on the front panel keypad
until the desired value displays.

The DSP-based SNR estimator numerically measures received power relative to noise power at the demodulator
input, assuming the signal power is attributable to constant-envelope modulation and the noise power is attributable
to additive white Gaussian noise. This measurement is very accurate when the SNR is below 30 dB, but it will rarely
report a value above this (no matter how strong the signal). This selection is recommended for ARTM modulation
types (Tier 0, I, and I1) or when an accurate AGC zeroing process is not feasible.

The AGC-based SNR estimator measures received power relative to the AGC zero point (i.e., noise floor). This
estimation is insensitive to modulation and does not distinguish between intended signal and interfering signal. This
selection is recommended for unknown signals or for signals with modulation that is not constant-envelope (for
example, unshaped PSK). This method is also recommended when the received signals may be more than 30 dB
above the noise floor. However, an accurate AGC zeroing process is required for accurate results.
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Figure 135: Advanced Menu, SNR Estimator Selection, AGC and DSP

4.1.5.23 Factory Default

The Factory Default option allows the user to reset each channel of the Rack-Mount Demodulator/Receivers to the

factory default settings. Factory Default reset does not affect Ethernet settings.

oo ADVMANCED MENU
Tape Freg 0 MH=

Muting Off

Muti Timecut 5000 ms

Mod aling Menu

Figure 136: Advanced Menu, Factory Default Selection

4.2 Remote RDMS™ Client (RRC) Control

RRC provides the user with full configuration, control, and monitoring capabilities for one or multiple rack-mount
receivers. For configuration management purposes, only one client can configure a receiver at a given time.

However, multiple clients can monitor an individual receiver’s status at once.
The client’s monitoring capabilities include:

e Receiver settings

e Signal strength

e Signal quality

e Signal lock detect
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e  Combiner link status (optional Diversity Combiner feature required)
e Constellation / eye pattern display
e  Client status
Figure 137 shows the client with a control window and two monitoring windows open.
The Remote RDMS™ Client consists of a tool bar at the top of the window, Selected RDMS Unit and Connect

screen button at the top right, and the Basic RDMS Settings window which displays a variety of parameters for each
available channel.

=)
192.168.0.193 - SN: 1137

Selected RDMS Version: 40.9.76-3362

<L Connection Extabished oy Dovice IP: 1921620153 S S de.
o T

Figure 137: Remote RDMS™ Client in Desktop Window

Whenever there is activity in progress that cause network communications to be temporarily busy, a “Please Wait”
message displays at the top of the Settings window. An example is shown in Figure 138.

Basic RDMS Settings — . =]
' Please Wait XXX XXX XXX XXX

Selected RDMS Version:

Figure 138: Please Wait Message

4.2.1 Considerations for Running Multiple GUI Clients on a Single Computer

When running multiple GUI clients on the same computer, the following cautions should be taken.

Quasonix, Inc.
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It is possible for an actively selected rack in one GUI instance to be selected more than once for other
active GUI instances on the same computer. If this is done, the active GUI instance will be the only GUI to
have graphic waveforms and accurate values.

It is recommended that the same rack NOT be selected more than once when more than one GUI is running
on the same computer.

Caution should be taken when turning off an RDMS rack from the File menu when more than one instance
of the RDMS GUI is running from a single computer. The RDMS GUI that shuts down the RDMS rack
unit knows that this RDMS rack is shut down and no longer available, however, the remaining GUI
instances will take up to three (3) minutes to see that the RDMS unit is missing.

Selecting the missing RDMS rack from the other instances of the GUI may cause that GUI to wait for an
extended period of time trying to connect. This is by design to prevent unwanted dropouts of RDMS racks
on the GUI client under poor Ethernet conditions (WiFi or Wired).

Selecting an RDMS™ Unit

Upon opening, the Remote RDMS™ Client queries the client’s network to compile a list of rack-mount RDMS™
receivers present. The following message displays in the main window upon client initialization:

Searching for RDMS Units

Figure 139: Searching for RDMS Units Message

After the list has been compiled, the user can select a unit to control by clicking on the down arrow in the Selected
RDMS Unit menu in the upper right-hand corner of the main application window. Each unit within the network is
displayed by its IP address, and alias name, if previously assigned, as shown in Figure 140.

Selected RDMS Unit  SERERTT:RINE R3S O g - N

192.168.0.58 - 5N 1005
192.168.0. 44 - Test Rack 2
192.168.0.142 - Test Rack 3

Figure 140: Selected RDMS Unit
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After making a selection from the Selected RDMS Unit dropdown list, click on the Connect screen button to make a
communications connection to the chosen RDMS™,

Figure 141: Selected RDMS Unit and Connect Screen Button

The Remote RDMS™ Client displays a message notifying the requestor that a connection attempt is being made, as
shown in Figure 142.

Connecting to:

Test Rack 3

Figure 142: Connecting to RDMS™ Unit

Additionally, the receiver’s menu LCDs will briefly show a connection image, as shown in Figure 143, to alert the
operator that it is now being controlled remotely.

CONNECTED

Figure 143: RDMS™ Connected Image
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4.2.3 Remote Control Menu

The Remote Control menu provides two options: Basic Settings and Advanced Terminal, as shown in Figure 144,
The Basic RDMS Settings window can be accessed at any time by navigating to the Main Menu and selecting:
Remote Control > Basic Settings.

Remote Contral | Remote Mani

Basic Settings

Advanced Terminal

Figure 144: Remote Control Menu

4.2.3.1 Basic Settings

The Basic RDMS Settings screen is shown in Figure 145. The Remote RDMS™ Client automatically connects to
the rack that was selected from the Selected RDMS Unit dropdown list (Figure 140).

192.168.0.71 - SN: 1137

Selected RDMS Version: 4.0.9.76-3362

Persistence m ‘ ng Persistence m
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-i Clock Polarity Inverted - Clock Polarity Inverted

Mode PCMFM B[ Derandomizer On Mode PCMFM B W Derandomizer On
Bit Rate (Mbps) Bit Rate (Mbps)

Modulation Scaling ‘ Modulation Scaling

: : §| g Phase Noise || q : m Phase Noise
IF Fier o 20— - [ B erthienl ‘ IF Fiter [Auto 20 Mz gt
APPLY SETTINGS

Figure 145: Basic RDMS Settings Window
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Two screen tabs are available on the Basic RDMS Settings screen: Basic Settings tab and Advanced Settings tab.

4.2.3.1.1 Basic Settings Tab
The Basic Settings tab provides the user with:
e  Channel selection
e  Basic receiver settings, such as frequency, mode, bit rate
e  Filter Settings
e  Screen buttons for initiating or cancelling actions
e Signal indicators, including lock detect, signal strength, signal quality, combiner link status

4.2.3.1.1.1 Channel Selection

The user may access either channel display by clicking on any field. The Remote Client automatically switches to
the correct channel.

If the user is operating a single-channel receiver, only Channel 1 displays, as shown in Figure 146.

Basic RDMS Settings =)

I
L EELEEN
Persistence m Strength

Frequency (MHz) RPN IGHI M Data Polarty Inverted
. W Clock Polarity Inverted

Mode PCMFM B W Derandomizer On
Bit Rate (Mbps) _

Modulation Scaling

IF Fiter fruio 20~ [l EE;?er’:‘:a!;in
APPLY SETTINGS

Refresh Settings

T ——

Figure 146: Basic RDMS Settings, Only One Channel Available

Quasonix, Inc.




QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

4.2.3.1.1.2 On-screen Buttons

The Basic Settings tab contains three on-screen buttons used to initiate or cancel various actions. These buttons
(shown in Figure 147) are:

e Apply Settings
e Refresh Settings
e Exit

APPLY SETTINGS

[

Figure 147: On-Screen Buttons

The Apply Settings screen button changes color from white to flashing green to alert the user that one or more
changes have been detected. To save the changes, the user must click on the Apply Settings screen button.

Fields with checkboxes are exceptions to this procedure. When the user clicks on a checkbox to activate the field,
the parameter is automatically updated.

The Refresh Settings screen button is used to clear changes without applying/saving them. The field values revert
back to the last applied values. For example, if the mode was PCMFM when the user opened the client and the user
changed the mode to SOQPSK, but decided to continue using PCMFM, the user would click on Refresh Settings
and the mode would revert back to PCMFM.

The EXit screen button is used to close the Basic RDMS Settings Window without making any changes. The Client
Application (containing the Menu bar) remains open.

4.2.3.1.1.3 Basic Settings Window
Directly below the client application status indicator is the Basic Settings window, shown in Figure 148.
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Figure 148: Basic Settings Window

The Basic Settings window includes all of the primary settings related to the receiver, including Frequency, Mode,
Bit Rate, Data and Clock Polarity, and Derandomizer On, and an AGC Zero button. The Modulation Scaling option
is only available with PCM/FM mode.

Modulation Scaling contains four settings: Tracking, Locked, Off, and Acquire. Modulation Scaling is a method
used to retain the maximum trellis-coding gain of a non-ideal FM signal.

The Mode and Modulation Scaling settings can be adjusted by clicking on a dropdown menu and making a
selection, while others require the user to enter specific values, such as bit rate and frequency settings, or to select a
checkbox. The Mode selections are shown in Figure 149. The Modulation Scaling settings are shown in Figure 150.

[T 1 117312320 5 M Data Polarity Inverted
_. Clock Polarty Inverted

Mode M Derandomizer On

Bit Rate (Mbps)

Modulation Scaling

FRRer Eceilljoppey gy Prose Nose
: Compensation

Figure 149: Basic Settings Window, Mode Menu
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Figure 150: Basic Settings Window, Modulation Scaling Menu

When Modulation Scaling is set to Tracking, the graphs display in red, as shown in Figure 151.
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When the RDMS™ is powered on, the default setting is Tracking, unless the unit was powered off from a preset
condition. If the unit was powered off from an unmodified preset setting, then the default condition of Modulation
Scaling is as defined in the preset. When Tracking is set, the modulation scale index is actively being tracked.

Note: The active setting is not saved when the rack is powered off, unless the Modulation Persistence option was set
to On.

Frequency, mode, and bit rate changes, or any changes to a preset, cause the Modulation Scaling setting to revert
back to Tracking. This is because the optimal signal monitoring is no longer valid.

If there are two channels, and the Combiner is set to On, the Modulation Scaling is NOT linked. Modulation Scaling
for channel one and channel two functions independently.

Note: Whenever the Diversity Combiner is On, any changes made to the Frequency option (even with Frequency
Diversity On enabled) causes Modulation Scaling for both channels to be set to Tracking.

When the RDMS™ has a good lock on the target transmitter, Modulation Scaling should be set to Locked.

When Modulation Scaling is set to Locked or Off, the graphs display in green, as shown in Figure 152. This
indicates the optimal Modulation Index is set. For more information about the Modulation Index, refer to section
4.2.3.1.2.2, Scale Settings Window.

192.168.0.71 - SN: 1137

Basic RDMS Settings

—

Selected RDMS Version: 4.0.9.76-3362
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Figure 152: Modulation Scaling Set to Locked, Signal Graph Displays Green
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Mod Scaling should be turned off when a new generation, digitally synthesized transmitter is the source. Digitally
synthesized transmitters do not have a variable deviation sensitivity adjustment, and as such are not subject to
inaccurate modulation index settings

When Modulation Scaling is set to Acquire, the graphs display in yellow, as shown in Figure 153.

[

Basic RDMS Settings

Qs ; : [ 192.168.0.71 - SN: 1137

Selected RDMS Version: 4.0.9.76-3362.
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Figure 153: Modulation Scaling Set to Acquire, Signal Graph Displays Yellow

Acquire mode has two states: Armed and Triggered. When Modulation Scaling is set to Acquire, the state is set to
Armed. In Armed state, modulation scaling operates continuously.

If the receiver is locked and the delta h (the change in modulation index) has settled below the delta h threshold for
the specified settling time, the state changes to Triggered and the eye pattern turns green. In Triggered mode, the
estimated h (modulation index) is monitored but the scale is not updated.

If delta h goes above the delta h threshold and settles again, the receiver is still locked, and the Eb/NO at the settling
point is higher than the last settling point, the current scaling is updated with the new estimate.

There is no transition from Triggered back to Armed except for setting the mode to Acquire again.
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4.2.3.1.1.4 Filter Settings Window
Directly below the Channel number is the Filter Settings window, shown in Figure 154.

r— Fiter Settings

|F Filter Auto é_o MHz — i Phase Nois_e
Compensation

Auto 2.0 MHz

Figure 154: Filter Settings Window, PCM/FM Mode

Based on the receiver’s high level of integration, the proper IF filter is automatically selected based on the current
mode and bit rate settings of the demodulator. Although manual filter selection is available through the Advanced
Terminal window in the RDMS™ client, or via the IF Filter Menu on the front panel LCD, as shown in Figure 110,
manual selection is not recommended. In the case of a receiver with diversity combining enabled, the two channels
must have the same IF filter selected for proper operation.

The basic premise of trellis demodulation relies on the precise phase modulation of the transmitted signal. Some
older analog transmitters have an inordinate amount of phase noise, reducing the effectiveness of the trellis
demodulator. In Tier 0 (PCM/FM), enabling the Phase Noise Compensation option (box checked) relaxes the
requirements of the trellis demodulator, allowing better receive performance for transmitters with a high degree of
phase noise.

When the modulation is set to PCM/FM, the Filter Settings window includes settings for IF and Phase Noise
Compensation. In any other mode, only the IF Filter option is available, as shown in Figure 155.

— Filter Seftings

IF Filtter |l Auto 1.0 MHz v

Figure 155: Filter Settings Window, Non-PCM/FM Mode

4.2.3.1.1.5 Signal Graph and Signal Indicators

The Signal Graph, shown in Figure 156, provides a separate window for monitoring the receiver’s constellation or
eye pattern. The graphical display, included for each channel, mimics the graphical display on the front panel of the
rack-mount receiver. Depending on the modulation chosen, the monitor will either display an eye pattern for
PCM/FM, or a signal constellation for the other modes. The monitor also features a Persistence selection (adjustable
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from 0 to 100), which allows the user to increase or decrease the persistence applied to the graphics. The greater the
persistence, the more stable the signal appears.

To the right of the Signal Graph is the Signal Indicators window, also shown in Figure 156.
The Signal Indicators window includes the following indicators for each receiver channel:

e Signal Lock detection
o Signal Strength
¢ Signal Quality

— Signal Graph —

-130 dBm

Figure 156: Signal Graph and Signal Indicators Windows

A signal lock indicator provides a visual representation of the demodulator’s current lock-detect state. If the
demodulator has locked onto a downconverted signal, a locked (closed) green padlock displays. Conversely, if the

receiver has not locked onto a signal or has recently lost lock, the indicator turns red and displays as an unlocked
padlock icon, as shown in Figure 157.

-130 dBm

Figure 157: Signal Indicators, Signal Not Locked
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Signal strength is displayed on a dynamic bar graph and spans from -120 dBm to +10 dBm. In addition to the visual
representation of signal strength, the current measurement, in dBm, is numerically displayed directly above the bar
graph. When a signal of -100 dBm or higher is detected, the bar turns green to signify “good” signal strength. The
Strength bar is red if the signal level is below -100 dBm.

Signal quality graph displays to the right of the Strength graph. The signal quality range is 0 to 100, with 100 being
the best possible quality. When the demodulator locks onto a signal, the signal quality bar turns green. Otherwise,
the bar is displayed in red, regardless of the measured quality level.

Note: The integrated Quasonix demodulator can detect and establish signal lock at very low signal levels. Therefore,
it is not uncommon to see a red signal strength bar indicator accompanied with a green signal lock indicator.

4.2.3.1.1.6 Diversity Combiner

If the optional diversity combiner is installed and enabled between two channels, then a channel link icon is
displayed inside the Diversity Combiner window to show that the two channels are being combined. This link icon
with a signal lock (green) is shown in Figure 158. The combiner link icon without a signal lock (red) is shown in

Figure 159.
R
=

Combiner COn

W Frequency Diversity On M Frequency Diversity On

] ™ Combiner On

Figure 158: Diversity Combiner Link with Lock  Figure 159: Diversity Combiner Link without Lock

If diversity combiner is On (Combiner On is checked), any changes made to one channel will be copied to the other
channel so that both channels are synchronized. If diversity combiner is Off (Combiner On is not checked), each
channel is separate and setting one channel does not copy settings to the other channel.

When turning on Diversity Combiner, the message in Figure 160 displays if any of the settings for channel 1 do not
match channel 2.

Diversity Combiner Error

The channels are not synchronized for Diversity Combiner.
Synchronize for Diversity Combiner?

Figure 160: Diversity Combiner Error
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If the Frequency Diversity On box is checked, the settings are automatically copied to both channels.

Note: Whenever the Diversity Combiner is On, any changes made to the Basic Settings: Frequency option (even
with Frequency Diversity On enabled) causes Modulation Scaling for both channels to be set to Tracking.

4.2.3.1.1.7 Copy Channel Settings

There may be instances where the operator does not want to use the diversity combiner but still wants to have any
changes made to given channel copied to the other channel. Copy Channel Settings allows the user to select the
channels to copy.

Click on the Copy Enabled checkbox to allow channel copying, then select additional copy settings.

If the CH1 => CH2 option is selected, then any settings made for channel 1 will be copied to channel 2 but channel
2 settings will not copy to channel 1.

The reverse is true if the operator selects the CH1 <= CH2 option.
After selecting the desired copy option, click on the Copy All screen button to complete the copy action.

Note: If the diversity combiner is On, the copy channel settings are ignored.

=) Copy Enabled
® o

Copy Al

Figure 161: Copy Channel Settings

4.2.3.1.2 Advanced Settings Tab

The Advanced Settings tab displays in two different formats: one format when the modulation is set to PCM/FM and
a second format for all other modulation settings.

When the modulation is set to PCM/FM. the Advanced Settings tab provides the user with:

e Modulation Scale Settings

e AGC and AM settings for antenna tracking
e  Tape Output Settings

e  Muting Settings

e Synchronize Bit Rate Settings

e Video Settings

e Encoding selections

e Four Enable/Disable checkbox options: Bi-Phase, Convolutional Decoder, Spectrum Inversion, and DC
Antenna
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The Advanced Settings tab for PCM/FM mode is shown in Figure 162.

B

192.168.0.158 - SN: 1188

Basic RDMS Settings

Selected RDMS Version: 4.0.9.76-3362

Modulation Persistence - - W Modulation Persistence
Mod Index Mod Index

Mod Scale Hold Threshold (dB Eb/N0) ||liY Mod Scale Hold Threshold (dB Eb/N0) 10

S B AGC Zero Hold ’ : W AGC Zero Hold
AGC Gain (d 10 L 10 -
I _ \GC Freeze On 3 , _. AGC Freeze On
\GC Polarity Inverted AGC Time Constant (ms) [ECNIMM ™ AGc Polarty invered ‘
AM Bandwidth (KHz) _ AM Polarity Inverted AM Bandwidth (KHz) _ . AM Polarity Inverted
A Time Delay =) I 3 AC Comeensate A Tine Delay o) I 2 C ©oerte
AM Scale AM Scale i

Tape Output Enabled Tape Frequency _
Muting Enabled Muting Timeout {ms}) m

Video Scale I Video Signal Invert || video Scale W Video Signal Invert

Video Filter ] i Video Filter

Encodng  [{GE 3| M BiPhase APPLY SETTINGS M=% 0F ' M BiPhase
— g/ B Convolutional Decoder e 5 B Convolutional Decoder

SNR Estimator

SNR Estimator | T M Spectrum Inversi
! pectrum Inversion Refresh Settings pectrum Inversion
W DC Antenna W DC Antenna
“

Figure 162: Advanced Settings Tab (PCM/FM Version)

When the modulation is set to any non-PCM/FM mode, the Advanced Settings tab provides the user with:

e AGC and AM settings for antenna tracking
e  Tape Output Settings

e Muting Settings

e Synchronize Bit Rate Settings

¢  SNR Estimator selections

o Enable/Disable checkbox options for Bi-Phase, Convolutional Decoder, Spectrum Inversion, and DC
Antenna

The Advanced Settings tab for all modes except PCM/FM is shown in Figure 163.
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Basic RDMS Settings
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192.168.0.158 - SN: 1188
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AGC Time Constant {ms) i AGC Polarity Inverted

AM Bandwidth (KHz) I AM Polarty Inverted

AM Time Delay (1ss) _ [ AGC Compensate
s

W Tape Output Enabled  Tape Frequency _

A

B Muting Enabled Muting Timeout {ms) m

Set Measured Measured Bit Rate {00000
Bit Rate

Measured bitrate is 1

ey B Spectrum Inversion

W DC Antenna

Factorv Reset

Selected RDMS Version: 4.0.9.76-3362

v 7 Wl AGC Zero Hold
HESE R _] AGC Freeze On
AGC Time Constant {ms) . AGC Polarity Inverted

AM Bandwicth (kHz) NI ™ AV Polarty Inverted
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B Tape Output Enabled  Tape Frequency _
[ Muting Enabled Muting Timeout {ms) m

Set Measured Measured Bit Ra‘!e
Bit Rate

it signal fock.

W Spectrum Inversion

[ DC Antenna

Factorv Reset

Figure 163: Advanced Settings Tab (Non-PCM/FM Version)

4.2.3.1.2.1 On-screen Buttons

The Advanced Settings tab contains four on-screen buttons used to initiate or cancel various actions. These buttons

(shown in Figure 164) are:

e Apply Settings
e Refresh Settings
e Exit

e Factory Reset (located at the bottom right corner of each Channel window)
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Factorv Reset

Figure 164: On-Screen Buttons

The on-screen buttons work the same way as the buttons on the Basic Settings tab. Refer to section 4.2.3.1.1.2 for
additional details.

In addition, both Channel windows include a Factory Reset screen button, located in the bottom right corner of each
Channel window. The Factory Reset button is used to reset all settings, EXCEPT Ethernet settings, for a selected
Channel to their factory default values. If the Diversity Combiner is active, both Channels are reset.

4.2.3.1.2.2 Modulation Scale Settings Window

The Modulation Scale Settings window is shown in Figure 165. When the modulation is set to PCM/FM, the Scale
Settings window includes settings for modulation scaling and video scaling indexes. In any other mode, the Scale
Settings are not available.

o

B Modulation S

I Moduiation Persi

| Mod Index
‘ Mod Scale Hold Threshold (dB Eb/N0)

Figure 165: Modulation Scale Settings Window

The Mod Scaling option allows the operator to manually set the modulation scale index. This enables the receiver to
operate at the optimum range of modulation desired by the user.

Modulation Persistence allows the current state of the Modulation Scaling setting to be retained following a power-
off cycle. The default value is Off (not checked).

When modulation scale index is set, the Modulation Scaling option on the Basic Settings screen is simultaneously
changed to Locked. The Locked notation includes the new index number that the operator has chosen (shown in
Figure 165).

If the Locked index number is to be retained following a power-off cycle of the rack, then turn on Modulation
Persistence by checking the Modulation Persistence box on the Basic Settings screen. Save the current setup profile
using the Save Presets option. Refer to section 4.2.8.1, Save/Load Presets.

The purpose of the Mod Scale Hold Threshold option is to set a signal-to-noise ratio (SNR) level (technically
Eb/NO* level) below which the modulation index estimate will hold rather than track, so it does not get perturbed by
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noise. When Mod Scaling is in Tracking mode, the modulation index estimate becomes poorer as the SNR decreases
(that is, as the received signal gets weak). This in turn negatively impacts demodulation performance, making bit
errors more likely than they would be if the modulation index were known a priori.

o ED/NO is the ratio of signal energy per bit (Eb) to noise energy spectral density (N0), which is sometimes
referred to as “SNR per bit.”

4.2.3.1.2.3 AGC Settings Window
The AGC (Automatic Gain Control) Settings window includes the following parameters:
e AGC Gain (00)
e AGC Time Constant (in ms)
e AGC Zero Hold
e AGC Freeze On
e AGC Polarity Inverted

— AGC Settings

AGC Gain {dB/V) AGC Zero Hold

AGC Freeze On

AGC Time Constant {ms) M AGC Polarity Inverted

Figure 166: AGC Settings Window

AGC Zero is used to set a baseline for background radio noise levels. A typical application of the AGC Zero
function is explained in the following example.

1. Connect the receiver to its normal RF signal source, such as antenna, LNA, cabling, and splitters.

2. Orient the receiving antenna in a direction that is expected to yield the lowest signal level that the receiver
is likely to encounter.

3. Activate AGC Zero under this condition by clicking on the AGC Zero screen button, shown in Figure 166.

The AGC output voltage is set to zero volts DC at a time when the receiver input is at its minimum value.
This process ensures that the AGC output voltage will not cross through zero volts DC under normal
operation.

4.2.3.1.2.4 AM Settings Window
The AM (Amplitude Modulation) Settings window includes the following parameters:
e AM Bandwidth (KHz)
e AM Time Delay (us)
e AM Scale (0.05-2.5)
e AM Polarity Inverted (+/-)
e AGC Compensate
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Figure 167: AM Settings Window

4.2.3.1.2.5 Tape Output Settings Window

The Tape Output Settings window, located below the AM Settings window, is shown in Figure 168. It consists of
two options: Tape Output Enabled and Tape Frequency.

The “Q” channel output of the RDMS™ normally delivers the Q channel of the demodulated signal (likewise with
the | channel). Setting the Tape Output Enabled option to On (box checked) reassigns that output to deliver an IRIG
tape signal. This is essentially the IF signal, frequency shifted to the carrier frequency specified by the Tape
Frequency setting. Another way of saying this is that pre-detection complex baseband is selected as the source of the
data to send on the | and Q analog outputs. Setting the Tape Output Enabled option to Off (box not checked) restores
the I and Q channel outputs (frequency/phase information) to their default condition which varies by mode.

Please refer to section 3.3.1 for a complete description of back panel connectors, including pinouts.

— Tape Output Settings -

I Tape Output Enabled Tape Frequency _

Figure 168: Tape Output Settings Window

The Tape Frequency option allows the operator to manually set the tape output carrier frequency (in MHz) by typing
the desired value. The valid range is between 0.000 MHz and 20.000 MHz.

4.2.3.1.2.6 Muting Settings Window

The Muting Settings window, located below the Tape Output Settings window, is shown in Figure 169. It consists of
two options: Muting Enabled and Muting Timeout.

Muting Seftings ———

B Muting Enabled Muting Timeout (ms)m

Figure 169: Muting Settings Window

The Muting Enabled checkbox is used to set the muting value to On or Off. When Muting Enabled is checked (set to
On), the receiver stops sending clock and data information when the timeout value is reached. This option is
beneficial to someone using a recorder with limited space. For example, if data is not locked to a valid signal or is
outside the valid range, the information is muted (stopped) so the recorder is not filled with bad data.
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The Muting Timeout option is used to set a timeout value (in milliseconds). This setting is used to determine when
to mute (stop sending data) when the Muting Enabled option is set to On (checked). The valid range is 0 to 46016
milliseconds.

4.2.3.1.2.7 Synchronize Bit Rate Settings Window

The Synchronize Bit Rate Settings window, located below the Muting Settings window, is shown in Figure 170. It
consists of a Set Measured Bit Rate screen button and a Measured Bit Rate field.

Synchronize Bit Rate Settings sets the receiver’s commanded bit rate to the value it is currently measuring on the
input signal. The purpose of this process is to eliminate unintended bit rate offset error so that the receiver can make
full use of its bit synchronizer tracking range, or optionally reduce its tracking range. For the receiver to have an
accurate measurement, however, the input signal must be close enough to the previously commanded bit rate to be
within the current bit synchronizer lock range and actually be locked.

Click on the Set Measured Bit Rate screen button to display an optimum number in the Measured Bit Rate field. A
signal lock must be present for the measured bit rate to be valid. You may also type a number into the Measured Bit
Rate field. Allowable value ranges vary depending on the waveform mode in use. (You must click on the Apply
Settings screen button for the Measured Bit Rate setting to be accepted.)

r—Synchronize Bit Rate Settings ————

Set Measured BT ol A0y 1 000004 ]

Bit Rate

* Note: Measured bit rate is not valid without signal flock.

Figure 170: Synchronize Bit Rate Settings Window

4.2.3.1.2.8 Video Settings Window

The Video Settings window, shown in Figure 171, provides controls over the analog (Video A/Video B) outputs
when the receiver is being used as an analog receiver.

The Video Scale option sets the peak-to-peak amplitude on the video outputs. By default the video output is 1 V
peak-to-peak using a standard deviated NTSC video signal. This setting allows the user to compensate for a system
where this is not the case.

The Video Filter option, available in PCM/FM mode, sets the system bandwidth for the analog signal. Nominally,
NTSC color video is approximately 6 MHz in bandwidth and black and white is 4 MHz. This setting allows the user
to control the cutoff of the video band pass.

Note: Operating the receiver in analog mode is mutually exclusive with operating it as a digital receiver. The bit rate
for the digital receiver and the video filter cannot be set independently of one another.

In Tier 0 (PCM/FM), the “Q” channel output of the RDMS delivers the demodulated FM output. Enabling the Video
Signal Invert option (box checked) inverts the FM output.
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— Video Settings

‘ Video Scale M Video Signal Invert

viorter

Figure 171: Video Settings Window

4.2.3.1.2.8.1 NTSC Video Demodulation

While Quasonix RDMS™ receivers are primarily intended for digital data demodulation, analog FM waveforms can
also be demodulated.

When using the PCM/FM mode, base band analog from an FM digital appears on the I/Video A BNC connector.
The requirements for receiving analog FM are different from the requirements for receiving telemetry data and the
RDMS™ receiver has a number of controls that can be adjusted to optimize analog demodulation.

The primary controls are:

e Mode

e Bit-rate

e |F filter bandwidth
e Video Bandwidth
e Video Scale

e Video Invert

For demodulation of standard NTSC-Video, use the following settings.

On the Basic Settings window:
e Mode - Set to PCM/FM to enable the FM demodulator
e Bit-rate - Set to 3 Mbps
o |F filter - Must be a minimum of 6 MHz (the actual filter used will depend on the number of IF filters
installed)
On the Advanced Settings window:
e Video Bandwidth - Set to 6 MHz
e Video Scale - Set to 0.25 to provide a 1V p-p video signal
e Video Invert - Set to Off by default
If there are any spectral inversions in the system (such as a C to P band down converting antenna), Video

Invert should be set to On.

4.2.3.1.2.9 Additional Advanced Settings

Other settings are available on the Advanced Settings tab. When the receiver is in PCM/FM mode, four options may
be enabled or disabled by clicking on the checkbox next to the option. The options are Bi_Phase. Convolutional
Decoder, Spectrum Inversion, and DC Antenna. They are described following Figure 172. Only Spectrum Inversion
and DC Antenna are available for all other modes.
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4.2.3.1.2.9.1 Encoding Menu

The Encoding dropdown menu, available in PCM/FM mode, is used to set the non-return to zero (NRZ) value used
by the receiver. NRZ is a way of encoding binary data on a physical signal. The options are:

e NRZ-L — Non-return to zero Level
e NRZ-M - Non-return to zero Mark (1)

e NRZ-S — Non-return to zero Space

Encoding (NRZ—L | l:- Bi-Phase
L M Convolutional Decoder

SNR Estimat
st mséfsﬂ M Spectrum Inversion
. M DC Antenna

Figure 172: Additional Advanced Settings, Encoding Menu Highlighted, PCM/FM Mode Only

Bi-Phase encoding (box checked) enables the demodulator to process Bi-Phase encoded data (as opposed to NRZ
encoded data) per IRIG 106 Chapter 4.

The Spectrum Inversion option inverts the frequencies (box checked) processed by the demodulator relative to how
they appear at the IF Output port. That is, low frequencies within the IF Filter bandwidth become high frequencies
within the demodulator and vice versa. This can be used to compensate for a frequency inversion elsewhere in the
system.

4.2.3.1.2.9.2 Convolutional Decoder
Convolutional Decoder (box checked) enables the Viterbi decoder.

The Convolutional Decoder (also commonly referred to as the Viterbi Decoder) is available in PCM/FM and legacy
PSK modes. Its purpose is to decode data that has been encoded per “Consultative Committee for Space Data
Systems, Recommendation for Space Data System Standards, TM Synchronization and Channel Coding, CCSDS
131.0-B-1, Blue Book,” September 2003, Section 3.

Convolutional encoding adds redundant information to the transmitted data stream. The Convolutional Decoder uses
this information to detect and correct bit errors that may occur, particularly due to predominantly Gaussian noise.
The encoded data rate is twice the specified data rate, and the occupied bandwidth is also doubled.

For legacy PSK modes that use quadrature modulation (e.g., OQPSK), there are actually two independent decoders,
one for in-phase (“I"’) data and one for quadrature (“Q”) data. This approach assumes a similar arrangement for the
encoders in the transmitter, which is true of all Quasonix transmitters.

4.2.3.1.2.9.3 Downconvert Antenna

The DC Antenna option (box checked) is only available when using the 5-band downconverter AND P and C band
are enabled.

e When the downconverting antenna is not available, this command displays only an assumed value.

e The downconverting antenna setting only applies to C band frequencies.
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Encoding m M Bi-Phase

T a— M Convolutional Decoder
[ ] Spectrum Inversion

W DC Antenna

Figure 173: Additional Advanced Settings, Check Boxes

The downconverting antenna has an LO that is used to downconvert C band signals (4400 MHz — 5150 MHz) to a
lower frequency range known as P band (400 MHz — 1150 MHz) using an LO frequency of 5550 MHz. This results
in two issues that are addressed by the downconverting antenna control.

1. Spectral Inversion

In a downconverting antenna, the LO is higher than the RF (high side injection) and the lower side
band result is selected—the spectrum is inverted. All C to P band downconverting antennas are
assumed to produce a spectrally inverted signal. The receiver automatically reinverts the signal before
it is demodulated. (This is done in the downconversion to 70 MHz IF.) If an actual P band signal is
received, it is NOT spectrally inverted and the automatic reinversion done by the receiver improperly
causes the signal to appear inverted to the demodulator.

The demodulator has a mechanism to invert the spectrum in the digital domain. The downconverting
antenna setting determines how the spectral inversion is handled for P band signals.

2. C Band Frequency Specification Ambiguity

It is common to tune to the C to P band downconverted signal by specifying the C band frequency. In a
receiver that also has actual C band receiver capability, an ambiguity develops when a C band
frequency is specified since it can be applied to either a C or P band signal. The downconverting
antenna setting determines how a specified C band frequency is interpreted in a system where both C
and P bands are enabled.

If a C band frequency is specified and the downconverting antenna is enabled, it is assumed the signal
is a C to P downconverted signal. The receiver is tuned to the P band equivalent and the automatic
inversion is used. If the downconverting antenna is disabled, the receiver is tuned to the specified C
band frequency and spectral inversion is not an issue.

If a P band frequency is specified, it is assumed there is no downconverting antenna. The receiver is
tuned to the actual P band frequency and the automatic spectral inversion is disabled.

4.2.3.1.2.9.4 SNR Estimator Menu

The SNR Estimator menu is available for all waveform modes. SNR estimation is used primarily to achieve proper
channel weighting by the optimal ratio pre-detection diversity combiner. There are two algorithms available to
estimate SNR: DSP and AGC. Under normal conditions, with proper AGC zeroing, these two algorithms give
substantially similar results.

Encoding : - M Bi-Phase
M Convolutional Decoder
| Spectrum Inversion

SNR Estimator |[DSEJ

Figure 174: Additional Advanced Settings, SNR Estimator
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The DSP-based SNR estimator numerically measures received power relative to noise power at the demodulator
input, assuming the signal power is attributable to constant-envelope modulation and the noise power is attributable
to additive white Gaussian noise. This measurement is very accurate when the SNR is below 30 dB, but it will rarely
report a value above this (no matter how strong the signal). This selection is recommended for ARTM modulation
types (Tier 0, I, and I1) or when an accurate AGC zeroing process is not feasible.

The AGC-based SNR estimator measures received power relative to the AGC zero point (i.e., noise floor). This
estimation is insensitive to modulation and does not distinguish between intended signal and interfering signal. This
selection is recommended for unknown signals or for signals with modulation that is not constant-envelope (for
example, unshaped PSK). This method is also recommended when the received signals may be more than 30 dB
above the noise floor. However, an accurate AGC zeroing process is required for accurate results.

4.2.4 Remote Monitoring Menu

The Remote Monitoring menu contains one option, Multiple RDMS Performance Monitor, as shown in Figure 175.

To access the Multiple RDMS Performance Monitor, navigate to the Main Menu, and then select Remote
Monitoring > Multiple RDMS Performance Monitor.

Rermote Menitoring | Tools  Mission Managemn

Multiple RDMS Performance Monitor

Figure 175: Multiple RDMS Performance Monitor

4.2.4.1 Multiple RDMS Performance Monitor

The Multiple RDMS Performance Monitor offers a quick snapshot of each rack-mount receiver, down to the channel
level. The monitor is comprised of a table with columns for RDMS IP address, RDMS alias, channel, mode, bit rate,
modulation scaling, modulation scale index, signal strength, signal quality, lock-detect status (as text and as a red or
green color block), and channel active status.

The Multiple RDMS Performance Monitor uses a numerical representation for signal strength and signal quality.
The range of signal strength readings is from -120 dBm to +10 dBm. For signal quality, the range is a unit-less 1 to
99, with 99 being the best possible quality. Also similarly, the status consists of a bar that is either green for a locked
signal or red for loss of lock.

At the bottom of the monitor window is a button that allows the user to show or hide inactive channels and a
checkbox for the All Devices Signal Lock Indicator, which tells the operator that all of the rack channels have signal
lock.

Figure 176 shows a single RDMS™ with two active channels. The Signal Lock field is highlighted in red to indicate
there is no signal lock.
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. r Multiple RDMS Performance Monitor:
- e d
onNix

RDMS Address RDMS Alias
92.168.0.122 RDMS

Channel  Mode Bit Rate Mod Scaling | Mod Scale Index | Strength| Quality | Lock Signal Lock Active

v All Devices Signal Lock Indicator _

Cancel

Figure 176: Multiple RDMS Performance Monitor, Two Active Channels, Signal Not Locked

Figure 177 shows a single RDMS™ with two active channels. The Signal Lock field for Channel 1 is highlighted in
green and lock status is “True” to indicate a signal lock. Channel 2 is highlighted in red and lock status is “False” to
indicate there is no signal lock.

RDMS Address RDMS Alias Channel | Mode Bit Rate
[ [12

Lock Signal Lock Active

Mod Scaling | Mod Scale Index | Strength | Quality

Figure 177: Multiple RDMS Performance Monitor, Two Channels, One Signal Locked

Figure 178 shows a single RDMS™ with two active channels. The Signal Lock field for Channel 1 and Channel 2 is
highlighted in green and lock status is “True” to indicate both channels have signal lock.
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r Multiple RDMS Performance Monitor:

oNix

RDMS Address RDMS Alias Channel  Mode Bit Rate Mod Scaling | Mod Scale Index | Strength| Quality | Lock Signal Lock Active

v All Devices Signal Lock Indicator

Cancel I

Figure 178: Multiple RDMS Performance Monitor, Two Active Channels, Both Signals Locked

The user may hide inactive RDMS™ units, as shown in Figure 179. This is helpful when only a few channels from
one or more RDMS™ racks are needed for telemetry and the screen needs to be free of unnecessary channels, or
when multiple users are responsible for different RDMS™ units in the rack. A user may click on a line to hide any
channel from view. Hiding channels on any given unit removes them from the spreadsheet display. Hidden channels
are not used in calculating the All Devices Signal Lock Indicator. To show hidden channels, click on the Show
Inactive Test Channels screen button.

#"s Multiple RDMS Performance Monitor

e

onix

RDMS Address RDMS Alias Channel  Mode Bit Rate Mod Scaling | Mod Scale Index | Strength| Quality | Lock Signal Lock Active

¥ Devices Signal Lock Indicator NGO

U JTR Cancel [

Figure 179: Multiple RDMS Performance Monitor, Inactive Channels Hidden

If more than one Rack-Mount receiver is present in a network, the operator can use the Multiple RDMS
Performance Monitor to view the status of each unit, as shown in Figure 180 and Figure 181.

An installation with two receivers in a rack is illustrated by Figure 180. One receiver has signal locks on both
channels and the other receiver has no signal lock on Channel 1 or Channel 2.

An installation with four receivers in a rack is illustrated by Figure 181. Two receivers have signal locks on Channel
1 and Channel 2, while the other two receivers have no signal lock on Channel 1 or Channel 2.

Quasonix, Inc.



QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

Channel  Mode Bit Rate Mod Scaling | Mod Scale Index | Strength| Quality | Lock Signal Lock Active

= ¥ Al Devices Signal Lock Incicaror |GGG
Cancel

Figure 180: Multiple RDMS Performance Monitor, Two RDMS™ Receivers in Rack

&

# Multsple RDMS Performance Monitor
o P~ I
UASONIX

RDMS Address RDMS Alias Channel Mode Bit Rate Mod Scaling | Mod Scale Index | Strength | Quality | Lock Signal Lock

192.168.0.243 \, N.A

mmpm
4 Rovs [t [pcurm

Figure 181: Multiple RDMS Performance Monitor, Four RDMS™ Receivers in Rack

Active

425 Tools Menu

The Tools menu, shown in Figure 182, provides three options: Network Settings, Arrange Windows, and Firmware
Upgrade.

Teols | Missicn Management  About
Metwork Settings

Arrange Windows 3

Firmware Upgrade

Figure 182: Tools Menu
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4.25.1 Network Settings

The RDMS Network Setting screen, shown in Figure 184, is accessed via the Tools menu (Tools > Network
Settings), shown in Figure 183.

Tocls | Mission Management  About
Metwork Settings

Arrange Windows 3

Firmware Upgrade

Figure 183: Tools Menu, Network Settings Option

All Ethernet settings for the rack-mount receiver that is currently selected are found on the Network Settings
window. The window is divided into four sub-windows:

e  Ethernet Settings
e  Status
e Alias Name

e Additional Information

Status: Idle

RDMS Urit . UDF Port UDP Port
Address ROMS Unit Alias Passthrough Graphics

Apply Settings
Cancel

Figure 184: Network Settings Screen
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4.25.1.1 Ethernet Settings

The Ethernet Settings window, shown in Figure 185, includes all of the standard Ethernet settings along with a
checkbox used to automatically find an IP address. Fields include:

e [P Address
e  Subnet Mask
o Default Gateway

— Ethemet Settings -

W Obtain an IP address automatically

[P 152 168 [ 0 [ 58
Subnet mask [—_“ _-_ __> ﬁ

Defaut Gateway |[RER 0| 1

Figure 185: Network Settings, Ethernet Settings Window

4.25.1.2 Status

The Network Settings window also includes a Status window, shown in Figure 186, which displays messages that
occur as a result of the operator applying network settings.

Status

Status: Idle

Figure 186: Network Settings, Status Window

4.25.1.3 Alias Name

The Network Settings-Alias Name window, shown in Figure 187, displays the current alias name, if used. This field
may be edited by the user. This optional parameter is used to provide an alternative name to a rack in addition to the
IP Address. The default alias name is RDMS. When using the Multiple RDMS Performance Monitor (refer to
Section 4.2.4.1), the alias can be used to quickly identify a particular rack in the displayed list. Examples of a rack
alias might be “RDMSLab1”, “TestLabLevel4”, or “XYZProjectRDMS”.
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To add a new rack alias, type a name (up to 16 characters A-Z and/or 0-9), then click on the Apply Settings screen
button. The new alias name is immediately displayed in the Network Settings-Additional Information, RDMS Unit
Alias window and in the Selected RDMS Unit window on the upper left corner of the desktop window.

— Alias Name {Optional) -

SN 1005

Figure 187: Network Settings, Alias Name Window

4.2.5.1.4 Additional Information

The Network Settings-Additional Information window, shown in Figure 188, provides a listing of the UDP ports
used for pass-through data and graphics.

RDMS Unit et UDP Port UDP Port
Address RDMS Unit Alias Passthrough Graphics

_ 192.168.0.58 SN 1005 20058 20358
192.168.0.44 Test Rack 2 0044

Figure 188: Network Settings, Additional Information Window

Changes to all Network settings must be followed by clicking on the Apply Settings screen button for the changes to
take effect.

To exit the Network Settings window without making any changes, click on the Cancel screen button.

4.2.5.2 Arrange Windows

The Arrange Windows menu, shown in Figure 184, is accessed via the Tools menu (Tools > Arrange Windows),
shown in Figure 183. Arrange Windows contains one option, Restore Default Locations.
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Tools | Mission Management  About

Network Settings

Arrange Windows >

Restore Default Locations
I

Firmware Upgrade

Figure 189: Tools Menu, Arrange Windows Option

4.2.5.2.1 Restore Default Locations

Some users may have more than one instance of the client running and view the screens on two or more computer
monitors. The Arrange Windows/Restore Default Locations option sets the number of extra monitors to zero. This
resets the settings used when loading additional desktop client instances to only one monitor. This option also resets
any dialog window size and locations to factory defaults.

4.2.5.3 Firmware Upgrade

The Firmware Upgrade option, shown in Figure 190, is accessed via the Tools menu (Tools > Firmware Upgrade).

Teols | Mission Management  About
Metwork Settings

Arrange Windows 3

Firmware Upgrade

Figure 190: Tools Menu, Firmware Upgrade Option

The Firmware Upgrade option is used to install the latest software on the Rack-Mount RDMS receiver.

4.2.6 Mission Management Menu

The Mission Management menu provides two options: Mission Control and Group Security Filter.

Mission Management | About

Mission Control \

Group Security Filter

Figure 191: Mission Management Tab, Mission Control Option

4.2.6.1 Mission Control

To access the Mission Control screen, navigate to the Main Menu and then select Mission Management > Mission
Control, as shown in Figure 191.
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The Mission Control screen contains the Active Clients and Messages windows along with the Enable Master screen
button. The full window is shown in Figure 192.

Missi trol (=]

Cliert IP | Cliert hame | Cliert Master | Rack 1P | Rack Alas | Assigned

152.168.0.146 ERIC-PC False 152.168.0.150 RDMS_DEV Not Assigned

192.168.07 INSPIRONR17 192.168.0.109 sN1082

| Type your message here to send to all unning RDMS clients

Figure 192: Mission Control Screen

The Active Clients window, shown in Figure 193, contains the following information fields:

e Client IP — Individual IP address for a PC connected to the RDMS™
e  Client Name — Name associated with the Client IP

e Client Master — The Mission Control operator — unit currently in control of the RDMS™; has the ability to
control all racks

e Rack IP — IP address for the RDMS™ rack
e Rack Alias — Alternative descriptive name assigned to the rack
e Assigned — Indicates whether or not the Client IP is connected to the Rack IP

Client racks are displayed in the order in which they are opened with the last opened client displaying on the top
line. Clients drop off of the list when they become inactive. Display order cannot be changed.

Client IP | Client Name | Client Master | Rack IP | Rack Alias | Assigned
1921680.146  ERICFC False 192.168.0.150 RDMS_DEV Not Assigned

192.168.0.7 INSPIRONR17 192.168.0.109 SN:-1082

Figure 193: Mission Control, Active Clients Window

The Messages window, shown in Figure 194, provides the name of the Client PC and the Client IP address in the
grey frame. There is a Dock/Undock screen button in the upper right corner that allows the Mission Control
windows to be locked in the lower left corner of the PC screen or allowed to float freely on the screen.

The Messages window allows a chat session between active clients. Type a message in the text box at the bottom of
the window and click on the Send screen button.
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Type your message here to send to all running ROMS clients Send

Figure 194: Mission Control, Messages Window

The example in Figure 195 shows a test message that was sent by a client.

ERIC-PC: Testing the chat windaow:.

Figure 195: Messages Window, Message Displayed

4.2.6.1.1 Control of Mission Control Client Window
The following examples describe the steps that may be used to connect and control an RDMS™ rack.

Using the Selected RDMS Unit dropdown list, Client 1 selects a rack name and clicks on the Connect screen button.

Figure 196: Selected RDMS Unit and Connect Screen Button

In this example, the selected rack is assigned to another client. A rack assignment notification message displays, as
shown in Figure 197.
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@ Rack is assigned to another client. Send request to gain control?

Figure 197: Rack Assigned to Another Client Message

Client 1 clicks on Yes to ask for rack control and receives a Request Sent message, as shown in Figure 198.

A request has been sent.

QK |

Figure 198: Request Sent Message

After the request for control is sent, the Mission Management tab on Client 2’s RDMS menu bar begins to flash.
Figure 199 shows Client 2’s desktop and Figure 200 shows only the Mission Management tab.
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2 Remote RDMS™ Client -

File  Remote Control Remote Monitoring  Tools _ About

Basic RDMS Settings bd

192.168.0.217 - SN: 1145

Selected RDMS Version: 4.0.9.76-3362

Persistence .m

Frequency (MHz) PYRNG Data Polarty Inverted
lock e Clock Polarity Inverted
- . Mode Derandor
[ Differential Decoding On ; Differential Decoding On
Bit Rate (Mbps)

IF Fiter Auto 20.0 MHz v IF Fitter |Auto 20.0 MHz -

APPLY SETTINGS

Mission Control

| Client Name | Client Master | Rack IP
1921680157 | SPARET-PC 1921680217  |SN:1145 1192.168.0.157 - SP... MATT-XPS: Requests rack IP
1921680225  |PRECISIONG%0 | [192.1680.150  |FWDEV [192.168.0.225 - PR...
1921680159 | RSCHUMACHE .. | [1921680202  |sN: 1189 [192.1680.159: Rs...
1521680103 | MATT-XPS | | Mot Assigned

4. Connection Established La', Device IP: 192.168.0.217 1S3 Status: Idle \

e [ G — — —

Figure 199: Tool Bar Flashes — Another Client Wants Control of Rack

Figure 200: Close Up of (Flashing) Mission Management Tool Bar

An example of another Client 2°s Mission Control Window is shown in Figure 201.
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Mission Cantrol

Active Clients

Client IP Client Name Client Master | Rack IP Rack Alias Assigned

10.10.10.108 ERIC-LAPTOP False 10.10:10.110 RDMS_DEV Mot Assigned

Figure 201: Example — Client 2’s Mission Control Window

Client 2’s Active Clients window shows Client Name HCD-L2 is assigned to rack RDMS_DEV (Figure 202).

Mission Control

Active Clients

Client IP Cliert Mame Client Master | Rack IP Rack Alias Assigned

10.10.10.109 ERIC-LAPTOP False 101010110 ROMS_DEV Mot Assigned

Figure 202: Example — Client 2’s Active Clients Window

Client 2°s Messages window shows the request message generated by Client 1 (ERIC-LAPTOP) (Figure 203).

ERIC-LAPTOP: Requests rack IP: 10.10.10.113

Figure 203: Example — Client 2’s Messages Window Prior to Denying Control

In Scenario A, Client 2 (HCD-L2) denies the request by clicking on the Deny screen button. Client 2 has the option
of sending a chat message using the text box at the bottom of the Messages window. This message could be an
explanation for the denial or a message such as, “I’ll be finished in 20 minutes.” The “Denied” message, shown in
Figure 204, is sent automatically to all active clients. Messages sent from each client display in a different color in
the chat window. In addition, Client 2°s Mission Management bar is no longer flashing.

Quasonix, Inc.



QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

Client [P:10.10.10.10% reguests control from client IP:10.10.10.113
HCDO-LZ: Denied rack contral!

Figure 204: Example — All Clients’ Messages Window with Automatic Denial Message

In Scenario B, Client 2 (HCD-L2) releases control of the RDMS™ rack by clicking on the Release screen button,
shown in Figure 205. Again, Client 2 has the option of sending a chat message using the text box at the bottom of
the Messages window. This message could be a simple “Releasing rack in 5 minutes” or a message such as, “How

long do you need the rack?”

ERIC-LAPTOP: Requests rack IP; 10.10.10.113

Figure 205: Example — Client 2’s Messages Window Prior to Releasing Control

After Client 2 (HCD-L2) clicks on the Release screen button; the Close Selected Rack Controls message displays
(Figure 206). The message window gives Client 2 the chance to change his mind by clicking on No, or continuing

by clicking on Yes.

| Releasing the selected rack will close all control windows.
Are you sure?
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Client 2 (HCD-L2) clicks on Yes. Immediately the message window closes, Client 2’s RDMS Client window closes,
and the Mission Control Active Clients windows for Client 1 and 2 now show Client 2 as “Not Assigned” to a rack.

Mission Centrol 5]

Clert IP | Cliert Name | Gent Master | Rack IP | Rack Alias | Assigned

0.10.109 requests control from client IP:10.10.10.113
10.10.10.113 HCDL2 False 10.10.10.110 RDMS_DEV [Ty —
10.10.10.108 ERIC-LAPTOP 10.10.10.110 ROMS_DEV

Figure 207: Example — Mission Control Window for Both Clients

A close-up view of the Active Clients window, Figure 208, shows Client 2 (HCD-L2) is no longer assigned to the
RDMS_DEV rack, though his client desktop is still open. If Client 2 closes his RDMS client desktop application, his
entry will drop off of the Active Clients list.

| Client Name | Client Master | Rack IP | Rack Alias | Assigned
10.10.10.113 HCD-L2 False 10.10.10.110 RDMS_DEV Not Assigned

10.10.10.109 ERIC-LAPTOP 10.10.10.110 RDMS_DEV

Figure 208: Example — Mission Control Window for Both Clients

4.2.6.1.2 Client Master

The Client Master, simply put, is the person with the password — a mission operator, supervisor, team leader,
security officer, etc. — some designated person. A Client Master has the ability to take control of any rack without
the permission of the client who owns the rack.

This option should only be used in an emergency when an RDMS™ rack client is open and unattended — the
Client Master needs the rack and can’t get a response from anyone to release control in spite of repeated requests.
This is important because the action may result in an active, assigned client being immediately shutdown with no
warning—as if someone pulled a plug.

In the following example, ERIC-LAPTOP needs control of the rack and can’t get it for some reason. No one with
access to HCD-L2 is responding to requests for control.

Client ERIC-LAPTOP (who happens to be the Mission Operator with the password) clicks on the Enable Master
screen button, shown in Figure 209.
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Missicn Control

Cliert IP | Client Name | Cliert Master | Rack IP | Rack Alias | Assigned
10.10.10.113 HCD-L2 Falss 10.10.10.110 ROMS_DEV 10.10.10.113 : HCD-...

10.10.10.109 ERIC-LAPTOP 10.10.10.110 ROMS_DEV

Figure 209: Enable Master Example — Active Clients with Enable Master Screen Button

In the dark blue Options Master box, shown in Figure 210, client ERIC-LAPTOP must enter the Pass Code and click
on the Apply screen button to take over as the Client Master of HCD-L2.

Mission Control

Cliert IP | Cliert Name | Cliert Master | Rack IP | Rack Alias
10.10.10.113 HCD-L2 False 10.10.10.110 RDMS_DEV

[=|
10.10.10.109 ERIC-LAPTOP 10.10.10.110 romsDev ff 0|

Apply

Figure 210: Mission Control with Options Master Pass Code Box

Immediately, Client HCD-L2’s RDMS™ client window is closed without warning and HCD-L2 becomes the new
client master as evidenced by the “True” in the Client Master field next to HCD-L2’s name, shown in Figure 211. It
doesn’t matter whether the rack is assigned or not when it is taken. At this time, the owner of HCD-L2 no longer
may access it. Only the ERIC-LAPTOP owner has access to HCD-L2 until he disables it as a client master. An
Access Granted message displays for ERIC-LAPTOP, as shown in Figure 212.

Mission Control
Ciiert 1P | Cliert Name | Cliert Master | Rack IP | Rack Alias | Assigned
10.10.10.113 HCD-L2 True 10.10.10.110 RDMS_DEV Not Assigned

10.10.10.108 ERIC-LAPTOP 10.10.10.110 ROMS_DEV

Figure 211: Mission Control Client HCD-L2 Master Enabled
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s 07

This client now has master control.

oK

Figure 212: Access Granted Message

As a courtesy, ERIC-LAPTOP (ERIC-PC in the following example) left a chat message for HCD-L2, shown in
Figure 213.

ERIC-PC: HCD-LZ, | took your rack because you left vour rack connected
ERIC-PC: and do not appear to be at your desk. | needed it ASLP.

Figure 213: Message to HCD-L2 from ERIC-PC (ERIC-LAPTOP)

It is important to remember that since ERIC-LAPTOP took control of the HCD-L2’s rack, no one else can access
that rack until ERIC-LAPTOP releases control of the HCD-L2 rack.

To disable master control, the HCD-L2 client must click on the Disable Master screen button and complete the steps
to return control of the rack to standard operating procedure.

4.2.6.2 Group Security Filter

RDMS™ racks may be configured two different ways, depending on the preferred structure. A Group Identifier (ID)
is used to provide a unique name for each RDMS™. In the first configuration, racks may be named based on
department, such as Lab, Development, Production, Demonstration, etc. In the second configuration, racks may be
named for independent users, such as Officel, B4Btest, JoeX, etc. The Group ID may only be configured via the
RDMS™ front panel. Refer to section 4.1.5.8.5 for configure procedures.

The sections following describe the functionality of the Ethernet Group ID filter screen.

To access the Group Security Filter, navigate to the Main Menu, then select Mission Management > Group Security
Filter, as shown in Figure 214.
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Mission Management | About
Mission Contrel

Group Security Filter ||

Figure 214: Mission Management Menu, Group Security Filter Option

4.2.6.2.1 Ethernet Group ID Filter

The Ethernet Group ID Filter screen, shown in Figure 215, contains two fields: Group ID and Notes, plus a variety
of on-screen buttons and an option for additional filter settings.

Ethernet Group ID Filter =

Engineering Rack SN ELB42

| SaveTableFle | | ClarTable | DeleteRow |
| LoadTableFile | | Help || saveChanges |

- )

Additional Filter Settings
[] Allow Public Racks.

Figure 215: Mission Management Tab, Group Security Filter — Ethernet Group ID Filter Screen

4.2.6.2.2 Notes

Use of the Notes field is optional and used for any descriptive entry to help identify where or what this rack is used
for. The examples in Figure 218 and Figure 219 are used to describe the locations of the rack units, however, any
description may be used.

4.2.6.2.2.1 Additional Filter Settings

The Allow Public Racks checkbox is used to turn On or Off visibility of racks that do not have a Group ID assigned
to them. Any rack with a blank Group ID is considered public. Older RDMS™ rack units that do not have the group
security identification are by default public RDMS™ racks.

4.2.6.2.2.2 Screen Buttons

Save Table File Screen Button

This button saves the complete Group ID list table into an XML file. Click on the Save Table File button. A
Windows Explorer Save As screen displays, as shown in Figure 216, allowing the user to determine a location and
name for the saved file. Scroll to the desired drive and folder. In the File name field, type the name for the Group ID
list. Click on the Save screen button to save the file then exit the Save As screen.
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Tgave As E— =
@©v| J. v Computer ¢ Local Disk (C:) » EthernetGrouplDprofiles ™
Organize « MNew folder
o B Name ‘ Date modified Type Size
B Desktop Mo items match your search.

=
151 Recent Places

& Downloads

4 Libraries
@ Documents
Jl Music
[E5] Pictures
i Videos

1M Computer
£L Local Disk (C3)

“! Network

File name:  GrouplD.xml

Save as type: | XML files (*XML) -]

# Hide Folders

Figure 216: Save Group ID Table File, Windows Explorer Selection Screen

Load Table File Screen Button

This button loads a saved Group ID list. Click on the Load Table File button. A Windows Explorer Open screen
displays, as shown in Figure 217, allowing the user to select a saved XML file. Scroll to the desired drive and folder,
then select the desired Group ID file to load. Click on the Open screen button to load the file and exit the Open

screen.
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S ee——
<= Open

O©v| W ¢ Computer » Local Disk (C:) » EthernetGrouplDprofiles

Organize » Mew folder

MName Date modified Type Size

457 Favorites
Bl Desktop L GroupID. XML 2/21/2012 14:06 XML Document 1KB
=l Recent Places

& Downloads

4 Libraries
@ Documents
‘J\ Music
[E=] Pictures
E Videos

48 Computer
£L Local Disk (C)

G‘h MNetwork

ElEname - [XML files (ML) -]

[ open | [ canca |

Figure 217: Load Group ID Table File, Windows Explorer Selection Screen

Clear Table Screen Button

This button erases all entries in the table. Use this option only when necessary to clear ALL of the entries for a new
setup.

Help Screen Button

This button displays an online Help file, Ethernet Group Identification.

Delete Row Screen Button

This button erases only a selected entry row in the table. Use this option to clear any row that is no longer needed.

Save Changes Screen Button

This option saves the table entry. Use this option to save all changes to the table. After saving changes, the Windows
client identifies any new rack additions or deletions in the Selected RDMS Unit dropdown menu on the top right
hand side of the main client screen, as shown in Figure 1. If the rack addition or deletion changes do not display,
you may need to apply the changes again or check to make sure your Group ID settings match the actual rack group
ID settings.
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Selected RDMS Unit  FEeR G Bl kP =151 ¥ [
192_168.0.243 - RDMS

192.168.0.146 - RDMS

Figure 218: Selected RDMS Unit

Exit Screen Button

This option will exit the Ethernet Group ID Filter screen. If any changes have been made to the table, you will be
asked to save the changes before exiting.

4.2.6.2.3 RDMS Racks Configured By Department Groups

This section describes a Group ID configuration in which all RDMS™ racks are identified by department group ID
and Notes are used to further specify a particular RDMS™,

Ethernet Group ID Filter

GrouplD
LAB All racks assigned to group security ID "LAB"
DEVELOPMENT | All racks assigned to group security ID "DEVELOPMENT"

| SaveTableFie |
| loadTableFie | | Help || savecChanges |

Additional Filter Settings
[ ] Allow Public Racks.

Figure 219: Group Security Filter, Ethernet Group ID Filter Screen - Filtered by Department

In Figure 219, the racks from two departments, Development and Lab, are visible on the Windows RDMS™ client.
RDMS™ racks assigned with other group identification names are not visible. This allows racks to be easily
separated into groups. If you prefer racks filtered individually, assign a unique rack Group ID to each rack. (Refer to
section 4.2.6.2.4.)

4.2.6.2.4 RDMS™ Racks Configured With Independent Group ID Names

This section describes a Group ID configuration in which all RDMS™ racks are identified individually. Notes are
used to further distinguish a particular RDMS™ from others in the table.
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Ethernet Group ID Filter

GrouplD
B4BTAS1
B4BTAS4 Antenna test station 2
B4BTAS6 Antenna test station 3

Antenna test station 1

‘ Save Table File |
| Load Table File | | Help H Save Changes |

Additional Filter Settings
[ ] Allow Public Racks.

— o s B S
Figure 220: Group Security Filter, Ethernet Group ID Filter Screen - Filtered by RDMS Name

In Figure 220, each rack has unique Group ID name. Using this type of configuration allows more specific rack unit
selection than a departmental configuration. In this example, only three individual RDMS™ units, B4BTASI,
B4BTAS4, B4BTASSG, are visible to the Windows RDMS™ client.

4.2.7 About Menu

The About menu, shown in Figure 221, provides access to software version and copyright information as well as
access to Help files.

File Remote Contrel Remote Monitoring  Toels  Mission Management  About

Figure 221: Remote RDMS™ Client Main Menu Bar, About Menu

The About screen, shown in Figure 222, contains three screen buttons: Application Help, Communications Help,
and OK.

iAW  Quasonix, Inc.



QuaAsonix
Rack-Mount RDMS™ Telemetry Receiver

About QuasonixClient Q2

7

Application Help |

Communications Help |

0K

Figure 222: About Screen

Click on the Application Help screen button to display the Rack-Mount RDMS™ Telemetry Receiver User Manual.

Click on the Communications Help screen button to display the Ethernet troubleshooting flowchart
(EtherFlowHelp.pdf).

Click on the OK screen button to close the About screen.

The “App Instance 1” notation near the top of the screen indicates this is open RDMS Client 1. More than one
instance of the Client software may be open at once.

4.2.8 File Menu

The File menu provides a variety of options: Exit, Save/Load Preset Files, Load RDMS Flash Preset, Save RDMS
Flash Preset, Turn Off RDMS Unit, and Communications Help. The File menu options are shown in Figure 223.

File | Remote Control  Remote M
Exit
Save / Load Preset Files
Load RDMS Flash Preset
Save RDMS Flash Preset
Turn Off RDMS Unit

Communications Help

Figure 223: File Menu

4.2.8.1 Save/Load Presets

Accessed from the File menu, the Save/Load Preset Files option allows the user to save and load settings stored on
the Windows hard drive or other media.
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The Save/Load Preset Files window, shown in Figure 224, contains a list of available files. Files are accessed via the
scroll bar. After selecting an existing preset file name, the user can type a description in the Preset Description
window.

On-screen buttons are used to add folders, delete, or rename existing files, or to Save or Load Presets. Clicking on
the Cancel screen button closes the window without taking any action.

Save / Load Preset Files (=]

Pre=zet File Preset Description
(5] Program Files (xB6)
ProgramData
H-{=] Projects2008
(] Projects2009
E{z5] Published Programs
El-{z=] ROMS Presets Rack 1
Presets Test 1
PCMFM_D07 xml
¢ be| ] SOQPSK_0012aml
B-{z5] rdms_administrator
B]-{=5] Recovery
- [icH] stuff
-- System Volume Information
1 | i |

C\RDMS Presets Rack 1\Presels Test 1

Figure 224: Save/Load Preset Files

When the user clicks on the Save Presets screen button, the Save Preset window opens within the window, as shown
in Figure 225.

Save / Load Preset Files (=]

Preset File Preset Description
EfH-{@ MelroData MRCPM Test
[H-{zr] Mos245er
B-{z] MSOCache
fl-{z5] Perflogs
- Program Files
[H-{zx] Program Files {(x&6)
fl-{z5| ProgramData
- Projects2008
#H-{zf] Projects2009 Preset description will be saved with this file.

-- Published Programs .
1-{&] RDMS Presets Rack 42 rie Neme |

Save Presst

SOQPSK_D01 xml

[l |

C:V\ROMS Pressts Rack 42
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Type the file name for the new preset file along with the desired description. Click on the Save screen button to
complete the action, or click on the Cancel screen button, in the Save Preset window, to close only the Save Preset
window.

When the user clicks on the Add Folder screen button, the Folder Name window opens within the window, as shown
in Figure 226.

Save / Load Preset Files

Preset File Preset Description
-5 Perflogs
(-5 Program Files
-] Program Files (<86)
{5 ProgramData
[-{a5] Projects2008
[-{z5] Projects2009
-5 Published Programs
-5 RDMS Presets
¢ ] PCMFM_007 xml

-- Recovery
-- System Volume Information
-] Tempdd

H-{za| Temp44RDMStest
i |

Figure 226: Save/Load Preset Files, Folder Name Window

Folder Mame

Type a name for the new folder, as shown in Figure 227, along with the desired description. Click on the Apply
screen button to add the folder, or click on the Cancel screen button, in the Folder Name window, to close only the
Folder Name window.

Folder Mame
CAARDMS Presets Rack 1\Presets

Figure 227: Save/Load Preset Files, Folder Name Typed

When the user clicks on the Delete screen button, the Delete window opens within the window, as shown in Figure
226. Use the scroll bar to select the file to delete. The selected file name displays in the Delete field and the
associated file description displays in the Preset Description window. The Preset File Valid heading displays in
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green to indicate the file type selected is a valid Preset file. Click on the Yes screen button to delete the file, or No to
exit the Delete window without deleting the file.

Save [ Load Preset Files (=]

Pre=et File Valid Preset Description
[#l-{z5] Program Fies (cB6) S0QPSK_D07xml - 92172010 12:17:11
ProgramData
Projects 2008
=] Projects200%
[z Published Programs
El-{z5] ROMS Presets Rack 1
Presets Test 1
PCMFM_0071 zaml
[ ] SOQPSK_D01 xml
(| Fecovery =
rl-{i] stuff
H-{c] System Violume Information
m | b

C\\RDMS Presets Rack 1\300PSK_001 xmi

Figure 228: Save/Load Preset Files, Delete Window

Delete

When the user clicks on the Rename screen button, the Rename window opens within the window, as shown in
Figure 229. Use the scroll bar to select the file to rename. The selected file name displays in the Rename field and
the associated file description displays in the Preset Description window. The Preset File Valid heading displays in
green to indicate the file type selected is a valid Preset file. Click on the Apply screen button to rename the file, or
click on the Cancel screen button in the Rename window to exit the Rename window without renaming the file.
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Save / Load Preset Files B

Pre=et File Valid Preset Description
E}{sg) Program Files ¢c86) PCMFM settings test Aticle 1
E-{=7] ProgramData
-] Projects2008
-] Projects2009
[#-{&| Published Programs
{5 ROMS Presets Rack 1
| i.feH| Presets Test 1

- ] PCMFM_0071 zaml
S0GPSK_007 xml

-- rdms _administrator PCMFM_001 xaml

-- Recovery
c8w =
B-{] System Volume Information <22

< m | b
CMRDMS Presets Rack 1\PCMFM_001.xml

Figure 229: Save/Load Preset Files, Rename Window

Rename

4.2.8.2 Save or Load RDMS Flash Presets

Accessed from the File menu, the Load RDMS Flash Preset and Save RDMS Flash Preset options allow the user to
save and load settings stored on the RDMS™ rack.

Remote Control  Remote M
Exit
Save / Load Preset Files
Load RDMS Flash Preset
Save RDMS Flash Preset
Turn Off RDMS Unit

Communications Help

Figure 230: File Tab, Save/Load Preset Files

4.2.8.2.1 RDMS Save Profile Menu

When the user selects the Save RDMS Flash Preset option, the menu/window shown in Figure 231 displays. From
this screen, the user can access the eight (8) storage slots on the RDMS™ rack to save settings. This mirrors the save
settings on the RDMS™ rack display.
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RDMS Save Profile Mgnu 7 .

L3 S0
Qi I, SAVE
' PROFILE

Status: ldle

Figure 231: RDMS Save Profile Window

Profiles selected are saved to one of the eight (8) storage slots on the RDMS™ rack, not the Windows hard drive.
This allows the operator to save settings that can be loaded using the front panel Load Profile menus on the rack at a
later time.

Click on the Save screen button to save a selected preset or Cancel to exit the Save Profile Menu without taking any
action.

4.2.8.2.2 RDMS Load Profile Menu

When the user selects the Load RDMS Flash Preset option, the menu/window shown in Figure 232 displays. From
this screen, the user can access the eight (8) storage slots on the RDMS™ rack to load settings. This mirrors the load
settings on the RDMS™ rack display.

LOAD
PROFILE

> Load 1: Available
Load 2: Empty Status: Ildle
| Load 3: Available
| @ Load 4 Empty

P Load 5: Empty
| @ Load 6: Emply
Load 7: Empty
V| @ Load 8: Empty

Figure 232: RDMS Load Profile Window
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Profiles selected are loaded from one of the eight (8) storage slots on the RDMS™ rack, not the Windows hard dive.
This allows the operator to load settings that were saved using the RDMS™ rack LCD menus.

Click on the Load screen button to load a selected preset or Cancel to exit the Load Profile Menu without taking any
action.

4.2.8.3 Turn Off RDMS™ Unit

Accessed from the File menu, the Turn Off RDMS Unit option, as shown in Figure 233, allows the user to cut power
to the RDMS™ and turn it Off.

While on the File menu, click on the Turn Off RDMS Unit option to select it.

Remote Control  Remote M
Exit
Save / Load Preset Files
Load RDMS Flash Preset
Save RDMS Flash Preset
Turn Off RDMS Unit

Communications Help

Figure 233: File Menu, Turn Off RDMS Unit

The RDMS Shutdown Warning window displays, as shown in Figure 234. If you are sure you want to power down
the RDMS™, click on the Yes screen button. The RDMS™ shuts down. Note the front panel power switch will
remain in the On position even though the RDMS™ is Off.

RDMS SHUT@ARN]NG

The RDMS unit can only be turned back on by one of twe options.
1) Power cycling the unit.
2)Cycling the front panel power switch manually.

Are you sure you want to power down this unit?

Figure 234: RDMS Shutdown Warning Window
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4.2.8.4 Communications Help

Accessed from the File menu, the Communications Help option, as shown in Figure 235, provides Ethernet
connection help.

While on the File menu, click on the Communications Help option to display the Ethernet troubleshooting flowchart
(EtherFlowHelp.pdf).

File | Remote Control Remote M

Exit

Save / Load Preset Files
Load RDMS Flash Preset
Save RDMS Flash Preset
Turn Off RDMS Unit

Communications Help

Figure 235: File Menu, Communications Help

4.3 Advanced Terminal

The Advanced Terminal window provides access to the individual receiver channel’s underlying serial control
interface, which is how it receives operational commands from the Remote RDMS™ Client. The serial control
interface is not recommended for typical Rack-Mount Receiver usage. The Advanced Terminal Settings should only
be accessed by advanced users. Contact Quasonix customer support before using these options.

The Advanced Terminal Settings window can be accessed by navigating to the Main Menu and selecting: Remote
Control > Advanced Terminal, as shown in Figure 236.

Remote Contral | Remote Mani

Basic Settings

Advanced Terminal

Figure 236: Remote Control Menu, Advanced Terminal Option

Click on the Advanced Terminal option to display the Start Advanced Terminal Communications window, as shown
in Figure 237. This window forces the user to acknowledge that all open dialog windows will be closed and blocked
prior to opening advanced terminal communications. Click on the Yes screen button to continue, or No to exit.
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s |
Start Advanced Terminal Communications _ l-‘-]

All dialeg windows will be closed for the advanced terminal communications.
Continue?

Yes Mo

Figure 237: Start Advanced Terminal Communications

4.3.1 Advanced Terminal Window

The Advanced Terminal window, shown in Figure 238, amounts to a portal to the currently selected receiver’s serial
control interface. This allows the user to communicate to the individual receiver “brick” using its basic command
protocol.

Advanced Terminal

Bhemet Link Settings Link Status ————————————— Device Channel —

/z( 192 168.0.145 Connection Closed |/ Channel [

Update LCDs
Acquire Link
T

Load Text

Figure 238: Advanced Terminal Window
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Note: Access to this serial control interface is provided primarily for debugging purposes. Unlike the standard front
panel and remote client interfaces, the serial control interface within the Advanced Terminal window is not
safeguarded from accidental or improper changes to the receiver’s configuration.

It is strongly recommended that users contact Quasonix Technical Support (Tel: 513-942-1287) prior to using the
Advanced Terminal serial control interface.

Changes made within the serial command interface of the Advanced Terminal window are not automatically filtered
into the Basic Settings window. However, the RRC is able to detect when serial commands are given, at which time
the green Refresh Settings screen button begin to flash in order to prompt the user.

| Advanced Terminal

Ethemet Link Settings ———Link Status —————————————
e - z Load Text

/28 192.168.0.145 - Connection Open Save Screen

Clear Screen
Information

Update LCDs

Figure 239: Advanced Terminal Window with User Message

All commands are one or two alphabetic characters, followed by 0, 1, or 2 arguments. If the command is issued with
arguments, there must be a space after the alphabetic characters. The commands are not case sensitive.

All commands generate a response of one or more lines. The length of the response depends on the verbosity level
(set by the VL command — this is an advanced command). The last response line is always the currently selected
mode (PCMFM, SOQPSK, CPM, or PSK), followed by the character “+” or “>", depending on the version of the
firmware. This prompt signifies that the RDMS™ is ready to accept new characters.

A complete list of available serial commands can be found in section 4.3.2.
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Tier 0 (PCM/FM), Tier | (SOQPSK-TG), and Tier Il (MULTI-H CPM) Commands

The following table describes all receiver user commands. Listed are the command code, name, description of the
command, whether specific options must be ordered or the command is standard on all receivers, basic or advanced
command, and whether the command is restricted to specific waveform modes.

Table 9: Standard and Optional User Commands

Mnemonic Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

? Help Message

Displays abbreviated list of
available commands

Standard

Basic

None

AD Downconvert
Antenna

AD Report the
downconvert antenna state

AD 0 Set downconvert
antenna state to Off
(Disabled)

AD 1 Set downconvert
antenna state to On
(Enabled)

*Downconverting antenna
control only available when
using a 5-band
downconverter AND P and C
bands are enabled.

**Standard

Basic

None

AE AGC Enable

Enable or Disable Automatic
Gain Control (AGC)

Examples:
AE Report AGC state

AE 0 Set AGC state to Off
(Disabled)

AE 1 Set AGC state to On
(Enabled)

Standard

Basic

None

AF Automatic
Frequency
Control

Reports or sets the AFC
configuration

Examples:

AF Report AFC
configuration

AF ?  Display AF
command Help

Standard

Advanced

None

AF M Automatic
Frequency

Control Mode

Sets the AFC mode
Examples:

AF M 0 Set AFC to Off

AF M 2 Set AFC to Tracking

Standard

Advanced

None

Quasonix, Inc.
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Mnemonic Name Description Option (s) | Command Mode
Required Level Restriction
AF C Automatic Sets the AFC coefficient Standard Expert None
Frequency Examples:
Control
Coefficient AF C 0.00001 Set AFC
coefficient to 0.00001 (ten
times slower tracking than
default)
AF H Automatic Sets the AFC Hold threshold Standard Expert None
Frequency Examples:
Control Hold
AF H 6 Set AFC to
automatically hold tracking
below 6 dB En/No
AV Manual Report or set the value of the | Standard Basic None
Attenuator input attenuator
Control Valid range is 0 to 124 dB
Examples:
AV Report the input
attenuator setting
AV 0 Setinput attenuator
to 0 dB
AV 124 Set input attenuator
to 124 dB
BE Bit Error Rate | For Bit Error Rate commands | Standard Advanced None
and information, refer to Command
Appendix A, Bit Error Rate
Testing.
BL Break Lock Breaks false locks Standard Basic PSK
No additional parameters (legacy)
BM Bit Rate Report bit rate measurement | Standard Basic None
Measurement
BR Bit Rate Report or set baseband bit Standard Basic For Asynch
rate PSK
Examples: (legacy)
) modes, BR
BR _ Report the bit rate A and BR
setting B must be
BR5 Set bit rate to 5 specified
Mbps separately
BR 0.6 Set bit rate to 600
Kbps
ekl Quasonix, Inc.
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Mnemonic Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

CcC Convolutional
Decoder
Enable

Enables or disables the
convolutional encoder

Examples

CcC Report convolutional
encoder state

CC 0 Setthe convolutional
encoder to Disabled

CC1 Setthe convolutional
encoder to Enabled

K7

Basic

PSK
(legacy)

CP Clock Polarity

Report or set clock polarity
inversion state

Examples:

CP Report the clock
source state

CP 0 Setclock inversion
Off

CP1
On

Set clock inversion

Standard

Basic

For Asynch
PSK
(legacy)
modes, CP
A and CP
B must be
specified
separately

DE Differential
Decoder
Enable

Report or set differential
decoding

Examples:

DE Report the
differential decoding setting

DE O Set differential
decoding Off

DE 1 Set differential
decoding On

Standard

Basic

SOQPSK

DO DAC Output

Reports or sets the DAC
output configuration

Examples:

DO Report DAC output
configuration

DO ? Display DO
command Help

Standard

Advanced

None

DO AM M | DAC Output

AM Multiplier

Sets the DAC output AM
scale multiplier

Examples:

DO AM M 2.5 Scale AM
output by 2.5 times normal

Standard

Expert

None

Quasonix, Inc.




QuAsonix

Rack-Mount RDMS™ Telemetry Receiver

Mnemonic Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

DO AM F | DAC Output

AM Filter

Sets the DAC output AM
filter bandwidth

Examples:

DOAMF 1.0 Limit AM
output bandwidth to 1.0 kHz

Standard

Expert

None

DO AGC F | DAC Output

AGC filter

Sets the DAC output AGC
filter bandwidth

Examples:

DO AGC F 0.1 Limit AGC
output bandwidth to 0.1 kHz
(100 Hz)

Standard

Expert

None

DO IQ M | DAC Output

1/Q Multiplier

Sets the DAC output I/Q
video scale multiplier

Examples:

DOIQM25 Scaleland
Q video output by 2.5 times
normal

Standard

Advanced

None

DP Data Polarity

Report or set data polarity
inversion state

Examples:

DP Display the current
data polarity

DP 0 Set data polarity to
NOT inverted (Off)

DP 1 Set data polarity to
inverted (On)

Standard

Basic

For Asynch
PSK
(legacy)
modes, DP
A and DP
B must be
specified
separately

EL Error Limits

Reports or sets frequency
and bit rate error tracking
limits (the operating range
over which frequency and bit
rate can be tracked)

Examples:

EL Report the current
error limits

Note: These limits should not
be changed from the default
settings unless advised by
Quasonix to do so.

Standard

Advanced

None
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Mnemonic Name Description Option (s) | Command Mode
Required Level Restriction
ELA Error Limits, Sets bit sync (bit rate) error Standard Expert PSK
ELB Bit Sync tracking limit scale (legacy)
Examples:
EL A9 Scale bit sync A
error limit by a factor of 2-°
ELC Error Limits, Sets carrier (frequency) error | Standard Advanced PSK
Carrier tracking limit scale (legacy)
Examples:
ELC 10 Scale carrier
tracking error limit by a factor
of 2-10
ELF Error Limits, Sets frequency error tracking | Standard Expert ARTM
FED limit (PCM/FM,
Examples: SO_IQGPSK'
EL F5 Setfrequency error MULT,|-H
limit to 25 times the bit rate CPM)
ELT Error Limits, Sets timing (bit rate) error Standard Expert ARTM
TED tracking limit (PCM/FM,
Examples: SO_IQESK'
EL T 7 Set timing error limit MULTI-H
to 27 times the bit rate CPM)
FL Force Lock Diagnostic tool to force the Standard Advanced None
Indication system to indicate locked or Command
unlocked
Examples:
FL Show the force lock
state
FL1 Force lock to On
FLO Force lock to Normal
FL-1 Force lock to Off
FR Frequency Report or set receiver center Standard Basic None
frequency
Examples:
FR Report the
frequency setting
FR 2200.5 Set modulation
to 2200.5 MHz
IRIGN  Quasonix, Inc.
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Mnemonic

Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

FS

IF Filter Select

Report or set the current IF
filter in the receiver

FS Display the
current IF filter

FS A
to automatic

FS (0-7) Manually set
IF filter (not recommended)

Set IF filter

Standard

-14 option

permits 7

additional
filters

Basic

None

GO

Start/Restart

Apply changes then reset
demodulator.

Initiate demodulation with
current parameters. This
command is required when
setting both the modulation
and the bit rate.

Standard

Basic

None

HX

eXtended
Help

Displays a full list of available
commands

Standard

Basic

None

LD

LDPC Decode

Enable

Enable, disable, or show the
current state of the Forward
Error Correction (FEC) / Low
Density Parity Check (LDPC)
decoder

Examples:

LD Show the current
decoder state

LD1 Enable the LDPC
decoder

LD O
decoder

Disable the LDPC

LD

Advanced
Command

PSK
(legacy)

LP

Lock Output
Polarity

Report or set the active level
of the lock indication to
active high or active low

Examples:

LP Show the current
lock output polarity

LP 1
to high

LPO
to low

Set the active level

Set the active level

Standard

Advanced
Command

None
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Mnemonic Name Description Option (s) | Command Mode
Required Level Restriction
MA Modulations Report the available Standard Basic None
Allowed waveform modes
(modulations) available for
this unit
Mi Modulation Report or Set Modulation Standard Basic PCM/FM
Index Index Tracking or Acquire

Examples

Ml Report Mod Index
Track Status

MI O Disable Mod Index
Tracking (Set to h=0.7)

MI A Acquire mode enable

MI A D Sets the maximum
delta h (indicates a change in
h defaults to 0.005)

MI A S Sets the delta h
settling time defaults to 500
ms

MIH Hold Mod Index
Tracking at current position

MI | Sets Trellis Index

MIT  Tracking mode
enable

MI T H x Sets the Tracking
Hold threshold
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Mnemonic Name Description Option (s) | Command Mode
Required Level Restriction

MO Modulation Report or set modulation Standard Basic Limited to
setting modes
Examples: installed
MO  Report the modulation
setting
MO 3 Set modulation to
BPSK
MO 4 Set modulation to
QPSK
MO 5 Set modulation to
AQPSK
MO 6 Set modulation to
AUQPSK
MO 7 Set modulation to
OQPSK
MO 8 Set modulation to
UQPSK
MO 9 Set modulation to
Digital PM (DPM)

NZ NRZ Encoding | Report or set the non-return Standard Advanced PCM/FM
to zero (NRZ) value used by Command and PSK
the receiver (legacy)
Examples:

NZ Show the current
NRZ value

NZL Setthe NRZto Level
NZ M Set the NRZ to Mark
1)

NZS Setthe NRZ to
Space
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Mnemonic

Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

OM

Output Muting

Report or set the operation of
clock and data output

muting; clock and data
outputs can be disabled after
some period of time without
lock

Examples:

oM Show the output
muting state

OM 0 Disables output
muting

OM 1 Enables output
muting

OM T x Sets the delay
between loss of lock and

muted outputs in
milliseconds from 0O to 46016

Standard

Advanced
Command

None

PA

Reset Stored
Configuration

Resets all parameters in all
waveform modes to the
factory default state

Refer to Appendix D for
default values by mode

Standard

Basic

None

PL

Input Power
Level

Reports or sets the current
input power level setting

Examples:

PL Report the current
input power level information
tracking state

PLO  Setthe current
power level information
tracking display to Off

PL1  Setthe current
power level information
tracking display to On

Standard

Advanced
Command

None

PL A

Power Level
Automatic
Control Mode

Sets power level automatic
control mode

Examples:

PL AO Setthe power level
automatic control mode to
Software

PL A1 Setthe power level
automatic control mode to
Hardware

Standard

Advanced
Command

None
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Mnemonic

Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

PLE

Input Power
Level
Automatic
Control

Sets power level automatic
control enable

Examples:

PL E O Setthe power level
automatic control enable to
Off

PLE 1 Setthe power level
automatic control enable to
On

Standard

Advanced
Command

None

PLF

Power Level
Filter

Sets the average and
adjusted power level filter
coefficient

Valid range is 1 to 16
Example:

PLF5 Setthe power level
filter coefficient to 5

Standard

Advanced
Command

None

PLM

Power Level
Measurement

Type

Sets the power level
measurement type

Examples:

PL M 0 Set the power level
measurement type to Total
Power

PL M 1 Set the power level
measurement type to Signal
Power

Standard

Advanced
Command

None

PLR

Power Level
Register

Reports the power level
register set state

Sets the power level register
to a value

Example:

PL C W reg value
where

Cis Channel 0 or 1

reg is hex register index 00
to 03

value is 32 bit hex value to
write to the register

Standard

Advanced
Command

None
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Mnemonic

Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

PLS

Power Level
Scale

Sets power level scale value
Valid range is 0.000 to 7.996
Example:

PL S 2.517 Set the
power level scale value to
2.517

Standard

Advanced
Command

None

PLT

Power Level
Target

Sets power level target value

Valid range is -37.100 to
11.060

Example:

PL T 3.400 Set the
power level target value to
3.400

Standard

Advanced
Command

None

PN

Phase Noise
Compensation

Report or set phase noise
compensation state

Examples:

PN  Report the phase
noise compensation state

PN O Set phase noise
compensation to Off

PN 1 Set phase noise
compensation to On

Standard

Basic

PCM/FM

PR

Reset Defaults

Restores factory default
parameters for the unit

Default is currently the
lowest number modulation
supported by the transmitter
with the selected band and
frequency limits

Standard

Advanced
Command

None

QT

Query
Temperature

Report the temperature in
degrees Celsius

Standard

Basic

None

RN

Derandomizer
State

Report or set the
derandomizer state

Examples:

RN  Report the
derandomizer state

RN O Set the derandomizer
Off

RN 1 Set the derandomizer
On

Standard

Basic

None
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Mnemonic Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

SN Show Serial
Number

Report the serial number for
the unit

Standard

Basic

None

SV Save
Parameters

Saves the current
parameters in non-volatile
memory, including
frequency, modulation, bit
rate, data polarity, clock
polarity, AGC state, verbosity
level, etc.

Standard

Basic

None

SY System Status
Tracking

Displays the system status of
the receiver

The first argument specifies
the period, in milliseconds,
between status updates.
Zero (0) disables continuous
monitoring.

The second argument
specifies the number of
status lines between header
output.

Examples:

SY Displays current
status report settings

SY 5  Sets status output
period to 5 milliseconds

SY 5100 Sets status
header output once every
100 status updates

Standard

Advanced
Command

Available
for all
EXCEPT
PSK

(legacy)

TO Tape Output

Displays the status of the
Tape Output option

Example:

TO Displays current tape
output status settings

(enabled/disabled and output
frequency)

Standard

Advanced
Command

PCM/FM
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Mnemonic

Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

TOF

Tape Output
Frequency

Sets the carrier frequency of
the pre-detection complex
Tape Output

Examples:

TO F 0 Sets the Tape
Output Frequency to Off
(carrier frequency = 0 MHz)

TO F 1 Sets the Tape
Output Frequency to a
specific frequency number

Value range is 0.000 to
20.000 MHz

Standard

Advanced
Command

PCM/FM

TOT

Tape Output
Source

Sets the test output to a
Tape source;

Enables or Disables the pre-
detection complex baseband
as the tape output source

When enabled (T=1), pre-
detection complex baseband
is selected as the source of
datato send on | and Q
analog outputs

When disabled (T=0), the |
and Q analog outputs
(frequency/phase
information) are restored to
their normal defaults which
vary by mode

Examples:

TO T 0 Sets the Tape
Output Source to disabled

TO T 1 Sets the Tape
Output Source to enabled

Standard

Advanced
Command

PCM/FM

VE

Version

Report the current Firmware
(software) version
information for the receiver

Standard

Basic

None
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Mnemonic Name

Description

Option (s)
Required

Command
Level

Mode
Restriction

VF Viterbi Forget
Factor

Report or set the Viterbi
forget factor, on a scale from
0.01-0.99

Examples:

VF Report the Viterbi
forget factor

VF 0.04 Set the Viterbi
forget factor to 0.04

VF 0.62 Set the Viterbi
forget factor to 0.62

Standard

Advanced
Command

PCM/FM

VL Verbosity
Level

Report or set verbosity level,
onascaleof0-9

Examples:

VL Report the verbosity
level

VL O Set the verbosity level
to0

VL5 Setthe verbosity level
to5

Standard

Advanced
Command

None

2z Show Options

Displays the current
hardware configuration and
options on the receiver

Standard

Advanced
Command

None
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4.4 Operational Priority

With two different user interfaces available—direct front panel operation and remote control—priority must be
given to one or the other to maintain device stability. The following table outlines the default prioritization:

Table 10: Interface Prioritization

Scenario Priority
Remote RDMS Front Panel
Client Control
Remote RDMS Client is unopened X

Remote RDMS Client is open, but

unused / static X

Remote RDMS Client is opened, and
settings are actively being updated

When the client is open and actively being used, controls on the front panel are temporarily disabled for the local
user. If the local user presses a key, the settings LCD on the receiver’s front panel will display the following
message:

Remote Client Active

Press ‘SEL UNIT’ to override.

If the local user wishes to override the client, press the Select Unit key on the front panel keypad. Control to the
front panel is reinstated.

4.5 Troubleshooting Remote Client Operation

45.1 Remote Client Cannot Find Rack with a One to One Cable
This issue may be related to network sharing on the Windows computer.

If a one to one cable is used and the remote client cannot find the RDMS™ rack, check the network sharing
settings on the Windows computer by doing the following:

1. Access the Control Panel from the Start Menu. The Start Menu is usually the first icon on the
bottom of the PC screen--a circle with four windows in it. Click on Control Panel (Figure 240).
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Microsoft Office Publisher 2003
[ Microsoft Office Word 2003

& Windows Explorer
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3 Notepad
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@ Mozilla Firefox

C‘R Snipping Tool

J~ Adobe Acrobat X1 Standard
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» All Programs

Search programs and files
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Devices and Printers
Default Programs
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Figure 240: Start Menu - Control Panel

2. When the Control Panel screen displays, click on the Network and Sharing Center selection
(Figure 241). In some versions of the Windows operating system, there is an additional folder
layer such as Control Panel \ All Control Panel Items \ Network and Sharing Center.

g@.w » Control Panel » All Control Panel ltems »

File Edit View Tools Help

Adjust your computer's settings

v Action Center

ﬁ! Credential Manager

3 Device Manager

f’—?’ Folder Options

~ Intel(R) Graphics and
Media

J Mouse

a Phone and Modem

;, RemoteApp and Desktop
—9 Connections

&f System

E Windows CardSpace

;: Administrative Tools Ia’ AutoPlay

n

Date and Time Default Programs

;!.5" Devices and Printers Display
h Fonts Getting Started
=] Internet Options Keyboard

AW Network and Sharing
.~"' Center

\1’ Power Options

SmartAudio

Notification Area Icons

Programs and Features

Y Sound

Troubleshooting

l Taskbar and Start Menu

w Windows Defender ‘ Windows Firewall

Eb Backup and Restore
Dell Client System Update
@ Ease of Access Center

% HomeGroup

~

I

)

Location and Other
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and Tools

® B0

Recovery
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User Accounts

Windows Live Language
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Desktop Gadgets

Flash Player (32-bit)

Indexing Options

Mail (32-bit)
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@RS PNER

Windows Anytime
Upgrade

/ta’ Windows Update

Figure 241: Control Panel - Network and Sharing Center
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3. The Network and Sharing page may look different from one version of Windows to another. If the
network setting is "Public Network™, change it to "Work Network".

This should resolve the issue. If you cannot access your network settings, check with your IT
administrator.
4.5.2 Graphics in the Remote Client are not Rendering Correctly on a PC using Windows 7

This issue may be caused by a Windows 7 operating system using the Windows XP graphics scaling
setting.

To change the scaling option:

1. Access the Control Panel from the Start Menu. The Start Menu is usually the first icon on the
bottom of the PC screen--a circle with four windows in it. Click on Control Panel.

Microsoft Office Publisher 2003 »

[#] Microsoft Office Word 2003 »
@ Windows Explorer »
| Calculat
g aeutstor (| Control Panel
| Notepad »
E‘_:, WordPad > Devices and Printers
(@ LeechFTP
P
[® Adobe Photoshop7.0.1 b e
@ Mozilla Firefox @l Help and Support

':R Snipping Tool

M Adobe Acrobat X1 Standard

Visio 2013

(W] Microsoft Word 2010

Microsoft Office Excel 2003

[ Publisher 2013

@&l Paint

[@] Microsoft Office PowerPoint 2003
o Getting Started

v w w v w w w ¥

i XPS Viewer
5 Windows Fax and Scan

» Al Programs

Figure 242: Start Menu - Control Panel

2. When the Control Panel screen displays, click on the Display selection, as shown in Figure 243.
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3. The Display window contains an options menu. Click on Set custom text size (DPI), as shown in

Figure 243: Control Panel, Display Selection

Figure 244,

e e

%.I! » Control Panel » All Control Panel ltems » Display

File Edit View Tools Help

Control Panel Home

Adjust resolution
# Calibrate color

Change display settings

Make it easier to read what's on your screen

You can change the size of text and other items on your screen by choosing one of these options, To
temporarily enlarge just part of the screen, use the Magnifier tool.

@ Smaller - 100% (default)

o Medium - 125%

© Larger - 150%

Preview

Apply

Figure 244: Display Window, Set Custom Text Size Option

A Custom DPI Setting window displays, as shown in Figure 245.
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Custom DPI Setting &

For a custom DPI setting, select a percentage from the list, or
drag the ruler with your mouse,

Scale to this percentage of normal size:  100% =

o 1 2 3

9 point Segoe Ul at 96 pixels per inch.

Qwrdum XP style DPI scaling oK I l Cancel
"

Figure 245: Custom DPI Setting Window

4. Click on the check mark next to Use Windows XP style DPI scaling to remove the option.

By default the scale setting is 100%. You can use large fonts (above 100%) but the setting for
Windows XP scaling MUST be unchecked.

5. Click on the OK button to save the settings and close the Custom DPI Setting window.

The Remote Client graphics should now render correctly. If there still seems to be an issue,
contact Quasonix.
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5 Performance Specifications

Each receiver channel is available in multiple band configurations, as shown in Table 11.

Table 11: Band Codes and Frequencies

Model Number Band Minimum Maximum Default
Code Frequency Frequency Frequency
P P band (UHF) 400.0 MHz 1150.0 MHz 400.0 MHz

L Lower L 1435.5 MHz 1534.5 MHz 1435.5 MHz
] Upper L 1755.0 MHz 1850.0 MHz 1755.0 MHz
S S 2200.5 MHz 2394.5 MHz 2200.5 MHz
C C “Low” 4400.0 MHz 5150.0 MHz 4400.0 MHz
G P and S (Dual band) 400.0 MHz and 1150.0 MHz and | 2200.5 MHz

2200.5 MHz 2394.5 MHz
F S and C (Dual band) 2200.5 MHz and | 2394.5 MHz and | 2200.5 MHz
4400.0 MHz 5150.0 MHz
M Lower L, Upper L, and 1435.5 MHz 2394.5 MHz 1435.5 MHz
S (Tri-band)
R P, Full-L, and S 400.0 MHz 2394.5 MHz 1435.5 MHz
(Quad band)
Q FullL, S,and C 1435.5 MHz 5150.0 MHz 1435.5 MHz
(Quad band)
E P, FullL, S,and C 400.0 MHz 5150.0 MHz 400.0 MHz
(Five band)

The input impedance is 50 ohms.

5.2 Power

The rack-mount receiver requires 100 to 240 VAC, 50/60 Hz power.

5.3 RF Frequency Error

By default, the RDMS™ is capable of acquiring a signal with a frequency error of up to £100 kHz.

5.4 Bit Error Rate

The RDMS™ meets the following BER limits, when tested with a signal source, which complies with IRIG 106-05.

Quasonix, Inc.




QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

Table 12: RDMS™ BER Specifications

BER Maximum Ep/No (dB)
PCM/FM, Tier 0 SOQPSK-TG, Tier | Multi-h CPM, Tier Il
103 7.5 9.5 11.0
10+ 9.0 115 125
10° 10.0 13.0 135
10 11.0 145 145

Typical BER performance, plotted in Figure 48, is significantly superior to that tabulated above.
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Figure 246: BER Performance for Tier O, |, and Il

5.5 Synchronization

The RDMS™ offers very fast, reliable acquisition, even at very low signal to noise ratio. Synchronization time is a
function of modulation type and IF frequency error. Typical SOQPSK results (from 10,000 synchronization trials)
are shown in Figure 247.

Quasonix, Inc.



QuaAsonix
Rack-Mount RDMS™ Telemetry Receiver

10 Mbps, No noise

120%
100%
80%

¥ Frequency
— Cumulative % 20%

=] =] o =] a =1 =]
8 § 8 @8 R 2
Synchronization Time (Bits)

100
200

1000

10 Mbps, 6 dB Eb/ND

" Frequency
— Cumulative %

°© 8 8§ 8 § 8§ 8 R B8 8 8

Synchronization Time (Bits)

10 Mbps, 3 dB Eb/NO

— Cumulative %

° 8 8§ 8 § 8§ 8 R B8 8 8

Synchronization Time (Bits)

10 Mbps, 1 dB Eb/NO
120%

100%

80%

60%

40%

W Frequency

— Cumulative % 20%

0%
o

¢ 8§ 8 § 8 8 8 8 8 8
Synchronization Time (Bits)
10 Mbps, -1 dB Eb/NO
1800
1600
1400
Eim
=1m
800
£ a0
400 I Frequency
200 — Cumulative %
0
> & 8§ 8 8§ 8 8 B 8 8 8

Synchronization Time (Bits)

Figure 247: Synchronization Time at Various Signal-to-Noise Ratios
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6 Maintenance Instructions

The Rack Mount Receiver requires no regular maintenance, and there are no user-serviceable parts inside.
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7 Product Warranty

The Rack Mount Receiver carries a standard parts and labor warranty of one (1) year from the date of delivery.

7.1 Quasonix Limited Warranty Statement

This Limited Warranty Statement (this “Limited Warranty”) applies to all hardware and software products and
internal components of such products (the “Products”) sold by Quasonix, or its representatives, authorized resellers,
or country distributors (collectively referred to herein as “Quasonix”). EXCEPT AS EXPRESSLY SET FORTH IN
THIS LIMITED WARRANTY, QUASONIX MAKES NO OTHER WARRANTIES, EXPRESSED OR IMPLIED,
INCLUDING ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE WITH RESPECT TO ANY PRODUCTS SOLD BY IT. Quasonix expressly disclaims all warranties and
conditions not stated in this limited warranty. There are no warranties which extend beyond the description on the
face hereof. Capitalized terms not otherwise defined herein shall have the meaning set forth in those certain General
Terms and Conditions of Sale for Standard Product, as amended from time to time.

Quasonix warrants to customer that for one (1) year from the date of shipment of the Products by Quasonix (the
“Warranty Period”), such Products purchased from Quasonix or its authorized affiliate will materially conform to
the specifications set forth in the applicable Quasonix Specifications, if any, and are free from defects in materials
and workmanship under normal use during the Warranty Period. As used herein, “normal use” means the intended
use of the Products for which it was designed by Quasonix.

This Limited Warranty extends only to the original purchaser of the Products and is not transferable to anyone who
obtains ownership of the Products from the original purchaser.

Quasonix’s software, whether incorporated into the Products or sold separately, is warranted solely to the extent that
problems or “bugs” are found in the software and affect the functional operation of the Products. At no time shall
requests for changes in the software architecture or visual esthetics be considered a warranty item.

The Products are manufactured using new materials only. Replacement parts may be new or equivalent to new.
Replacement parts are warranted to be free from defects in material or workmanship for thirty (30) days or for the
remainder of the Warranty Period of the Products in which they are installed, whichever is longer.

During the Warranty Period, Quasonix will repair or replace the defective Products. All components or hardware
products removed from the Products under this Limited Warranty become the property of Quasonix. All warranties
are limited to the repair or replacement of the Products.

In no event shall Quasonix be liable for any special, consequential, incidental or indirect damages of any kind,
including, without limitation, loss of profits, loss of data, “down-time,” loss of use or damage to other equipment, or
personal injury or death, whether or not Quasonix has been advised of the possibility of such loss.

Notwithstanding anything to the contrary herein, Quasonix’s entire liability hereunder from any cause whatsoever
and regardless of the form of action shall be limited to the amount actually received by Quasonix.

Quasonix shall not be liable for a breach of the warranty set forth in this Limited Warranty unless: (i) the customer
gives written notice of the defect, reasonably described, to Quasonix’s Contracts Administrator within thirty (30)
days of the time when customer discovers or ought to have discovered the defect and obtains a Return Materials
Authorizations (“RMA”) number; (ii) Quasonix is given a reasonable opportunity after receiving the notice to
examine such Products and customer (if requested to do so by Quasonix) returns such Products to Quasonix's
facility in Moorpark, CA, unless otherwise approved by Quasonix; and (iii) Quasonix reasonably verifies customer's
claim that the Products are defective.

Subject to the foregoing, with respect to any such Products during the Warranty Period, Quasonix shall, in its sole
discretion, either: (i) repair or replace such Products (or the defective part) or (ii) credit or refund the price of such
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Products at the pro rata contract rate provided that, if Quasonix so requests, customer shall, at Quasonix's expense,
return such Products to Quasonix.

The customer is responsible for all costs associated with packaging and shipping of the defective Products to
Quasonix’s facility and clearly marking or affixing the given RMA number on the shipping label. Quasonix is not
responsible for any loss or damage during shipment to Quasonix’s facility. Following repair or replacement of
covered Products, Quasonix will assume responsibility for the costs associated with the return of the material to the
customer to an address provided by the customer. Notwithstanding the foregoing, items returned to Quasonix’s
facility and found to be operational or otherwise not covered by this Limited Warranty shall be returned to the
customer at the customer’s expense.

This Limited Warranty does not apply to expendable parts, such as cables, lamps, fuses, connectors, etc. This
Limited Warranty does not extend to any Products which have been damaged or rendered defective (a) as a result of
accident, misuse, abuse, or external causes; (b) by operation outside the usage parameters stated in the user
documentation that shipped with the Products; (c) as a result of a failure to follow the instructions in the Operations
& Maintenance Manual (d) by the use of parts not manufactured or sold by Quasonix; or (e) by modification or
service by anyone other than (i) Quasonix, (ii) an Quasonix authorized service provider, or (iii) your own installation
of end-user replaceable Quasonix or Quasonix approved parts if available for the Products in the servicing country.

THE TERMS OF THE WARRANTIES CONTAINED HEREIN DO NOT IN ANY WAY EXTEND TO ANY
PRODUCT OR PART THEREOF OR SOFTWARE MATERIALS WHICH WERE NOT MANUFACTURED BY
SELLER OR PREPARED BY SELLER OR ANY OF ITS AFFILIATES.

These terms and conditions constitute the complete and exclusive warranty agreement between the customer and
Quasonix regarding the Products purchased. This Limited Warranty is applicable in all countries and may be
enforced in any country where Quasonix or its authorized affiliates offer warranty service subject to the terms and
conditions set forth in this Limited Warranty.

These terms and conditions supersede any prior agreements or representations (including representations made in
Quasonix sales literature or advice given to the customer by Quasonix or an agent or employee of Quasonix) that

may have been made in connection with the purchase of the Products. No change to the conditions of this Limited
Warranty is valid unless it is made in writing and signed by an authorized representative of Quasonix.

7.1.1 Extended Warranties
Extended warranties or extra coverage are available upon request. Please contact Quasonix for details and pricing.
THE REMEDIES SET FORTH IN THIS LIMITED WARRANTY STATEMENT SHALL BE THE

BUYER'S SOLE AND EXCLUSIVE REMEDY AND SELLER'S ENTIRE LIABILITY FOR ANY
BREACH OF THE LIMITED WARRANTY SET FORTH HEREIN.

052217mbb002
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8 Technical Support and RMA Requests

In the event of a product issue, customers should contact Quasonix via phone (1-513-942-1287) or e-mail
(support@quasonix.com) to seek technical support. If the Quasonix representative determines that the product issue
must be addressed at Quasonix, a returned materials authorization (RMA) number will be provided for return
shipment.

Authorized return shipments must be addressed in the following manner:

Quasonix, Inc.
ATTN: Repair, RMA #
6025 Schumacher Park Drive
West Chester, OH 45069

To ensure that your shipment is processed most efficiently, please include the following information with your
product return:

e Ship To — Company name, address, zip code, and internal mail-drop, if applicable
e Attention/Contact person — Name, Title, Department, Phone number, email address
e Purchase Order Number — If applicable

o RMA Number — provided by the Quasonix representative

Please note that Quasonix reserves the right to refuse shipments that arrive without RMA numbers.
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9 Appendix A —Bit Error Rate Testing

There is a separate BERT for each data path in the receiver (0 main channel, 1 combiner channel). By default all
commands are targeted to the current “tracking channel” (TC command), 0 or 1. If the tracking channel is set to 2
(tracking both channels), then the channel must be explicitly specified.

The results of the test can be displayed using the BE command with no parameters or a continuous display can be
produced using BE D 1. BE D 0 turns off the continuous display.

Table 13: Bit Error Rate Serial Commands

Mnemonic Name Description
BE ? Bit Error Rate Help Provides help for using the bit error rate commands
BE [c] Bit Error Rate Status Report bit error rate status

[c] is optional and indicates channel 0 or 1

If channel is omitted, the current tracking channel (TC)
is used

If TC is 2, a channel number is required

Examples:
BE Show the bit error rate status
BE 1 Show the status of channel 1

BE D Bit Error Rate Status Report a continuous display of bit error rate status
Continuous
Examples:

BE D 0 Show continuous bit error rate status is Off
BE D 1 Show continuous bit error rate status is On

BE[c]Pn Set Bit Error Test Sets bit error test pattern
Pattern [c] is optional and indicates channel 0 or 1

If channel is omitted, the current tracking channel (TC)
is used

If TC is 2, a channel number is required
P indicates a preset or fixed pattern length
where 'n' is one of:
PN6, PN9, PN11, PN15, PN17, PN20, PN23, PN31
or, for a fixed pattern length of 2 to 32
(fixed patterns are automatically determined)
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Mnemonic Name Description
BE[c]Tn Set Bit Error Sets bit error measurement type
Measurement Type The test type can be configured to run continuously or stop
when either a time limit, bit count, or error count has been
reached. The error count limit guarantees a minimum number
of errors.
[c] is optional and indicates channel 0 or 1
If channel is omitted, the current tracking channel (TC)
is used
If TC is 2, a channel number is required
T indicates type
where 'n' is one of the following:
C = continuous (clears limits)
T x = time limit
where 'X' is between 0 and 4.29497E+06
seconds
B x = bit limit
where 'X' is between 0 and 9.3825E+13
E x = error limit
where X' is between 0 and 3.1275E+13
BEGn Set Bit Error Sets bit error measurement gating

Measurement Gating

The test can be configured to make a single measurement or,
when a time limit, bit count, or error count is set, automatically
repeat the test.

Examples:
BEGS S indicates Single
BEGR R indicates Repeat
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Mnemonic

Name

Description

BE [c] M

Measurement Enable

Starts or stops bit error measurement (toggle command)

If a time limit, bit count, or error count limit is set and the limit
has been reached (enabled but not running) the BERT is
restarted.

[c] is optional and indicates channel 0 or 1

If channel is omitted, the current tracking channel (TC)
is used

If TC is 2, a channel number is required

Examples:

BE M Enter command once to Start bit error measurement,
current tracking channel

BE M Enter command again to Stop bit error measurement
current tracking channel

BE 1 M Enter command once to Start bit error measurement,
for channel 1

BE [c] R

Hardware Bit Error
Register Display

Reports the bit error register status
[c] is optional and indicates channel O or 1

If channel is omitted, the current tracking channel (TC)
is used

If TC is 2, a channel number is required

Example:
BE1R Report bit register state for channel 1

BE [c] W
reg value

Set Hardware Bit Error
Register

Sets hardware bit error register 'reg' to 'value'
[c] is optional and indicates channel 0 or 1

If channel is omitted, the current tracking channel (TC)
is used

If TC is 2, a channel number is required

‘reg’ is hex register index 00 to Oa
‘value’ is 32 bit hex value to write to register

The Hardware Bit Error Register Display reports the current status of the bit error rate test (BERT).

A column header is displayed every ten rows.

The 'E' column indicates the BERT is enabled by displaying a pound sign '#'. If the BERT is not enabled, this

column is blank.

The 'R’ column indicates the BERT is actually running and making a measurement by displaying a '!'. If the BERT is
not running, this column is blank.
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The BERT can be enabled, but not running, in the case of a time, bit, or error count limit.

An asterisk ** after the error rate column indicates that the data is inverted. If the display is continuous and a time,
bit, or error limit is set with repeating gating, the display shows the end of the test by displaying >>>" in the first
three columns.

The following shows an example display with a five (5) second repeating test.

E R Time Bit Count Error Count Error Rate
# ! 0:00:00:03.772 3.773e+07 2 5.301e-08%*
# ! 0:00:00:04.023 4.023e+07 2 4.971e-08%*
# ! 0:00:00:04.276 4.276e+07 2 4.677e-08%*
# ! 0:00:00:04.527 4.528e+07 2 4.417e-08%*
# ! 0:00:00:04.779 4.780e+07 2 4.184e-08%*
>>> 0:00:00:05.000 5.000e+07 2 4.000e-08%*
# ! 0:00:00:00.251 2.512e+06 0 0.000e+00*
# ! 0:00:00:00.503 5.032e+06 0 0.000e+00*
# ! 0:00:00:00.757 7.574e+06 2 2.641le-07%*
# ! 0:00:00:01.011 1.011e+07 2 1.978e-07*
# ! 0:00:00:01.263 1.264e+07 2 1.582e-07%*

9.1 Test Noise Commands

Digitally generated additive white Gaussian noise (AWGN) can be injected in the demodulator for test purposes.
This noise can exhaust most or all of the demodulator’s error-free signal processing margin so that small
imperfections in the received signal will be visible as an increase in the bit error rate.

The noise level is calibrated relative to an extremely accurate measurement of the input signal level. This
measurement will be most accurate when the received signal has a high signal-to-noise ratio. Therefore, input signal
levels above -70 dBm are generally recommended. Due to the available dynamic range of the demodulator signal
processing path and the faithful representation of the AWGN, noise samples may be clipped, especially at or below
0 dB Eb/NO.

Note that the noise is injected following downconversion to baseband but before demodulation. Therefore, the noise
will affect demodulator output signals, including video outputs and the front panel display (eye diagram or
constellation), but it will not change measurements of the input signal (signal strength and signal quality).
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Table 14: Test Noise Commands

Mnemonic Name Description
TN ? Test Noise Help Provides help for using the test noise commands
TN [c] Test Noise Status Report test noise status

[c] is optional and indicates channel 0 or 1

If channel is omitted, the current tracking channel (TC)
is used

If TC is 2, a channel number is required

Examples:
TN Show the test noise status
TN 1 Show the status of channel 1

TN [c] E'n" | Enable/Disable Test Turns the test noise output On or Off
Noise If 'n'is 0, test noise is Off
If 'n"is 1, test noise is On
Example:
TN1E'T Test noise is On for channel 1

TN[c]Nn | Set Test Noise Level Sets the test noise output level in Ex/No
Range for n is -10.00 En/No to +50.00 En/No
Example:

TN 1 N 20.00 Set test noise output level for channel 1 to
20.00 Ebn/No
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10 Appendix B — AGC Compensation

10.1 AM Menu

Automatic Gain Control (AGC) Compensation adjusts the AM output to neutralize residual low-frequency
amplitude variation due to inherent lag in the AGC. This process provides excellent decoupling between the AGC
tracking action and the AM output. However, it adds delay to the AM output, so AGC Compensation may not be
suitable for all antenna control applications.

10.1.1 Recommended Settings

Recommended AM and AGC settings depend on three primary parameters: ACU scan type (conical or e-scan),
ACU scan rate, and ACU control loop bandwidth. Table 15 describes recommended settings based on these
parameters:

Table 15: Recommended AM/AGC Settings

AGC Time Constant AM Bandwidth AGC
Compensation
Conical scan, slow loop 0.875 / ScanRate 3 * ScanRate ON
Conical scan, fast loop 3/ ScanRate 3 * ScanRate OFF
E-scan 0.875 / ScanRate 9 * ScanRate (1) ON

(1) up to a maximum of 50 kHz

In Table 15, ScanRate is the antenna scan rate. It is most convenient if the calculations are performed using a scan
rate measured in kHz, so the resulting AGC Time Constant is in units of ms and the resulting AM Bandwidth is in
units of kHz.

For example, suppose a conical scan system with slow loop tracking has a scan rate of 30 Hz (0.030 kHz). This
system has a recommended AGC Time Constant of 0.875/0.030 = 29 ms and an AM Bandwidth of 3 * 0.030 =
0.09 kHz, with AGC Compensation ON.

The distinction between “slow loop” and “fast loop” is generally not simple to infer. An empirical approach would
be to assume slow loop, gaining the benefits of AGC Compensation if possible. The fast loop settings would be used
if the slow loop settings do not provide stable antenna tracking.

10.2 SNR Estimator (Advanced Menu)

SNR estimation is used primarily to achieve proper channel weighting by the optimal ratio diversity pre-detection
combiner. There are two algorithms available to estimate SNR: AGC and DSP. Under normal conditions, with
proper AGC zeroing, these two algorithms provide substantially similar results.

The AGC-based SNR estimator measures received power relative to the AGC zero point (i.e., noise floor). This
estimation is insensitive to modulation and does not distinguish between intended signal and interfering signal. This
selection is recommended for unknown signals or for signals with modulation that is not constant-envelope (for
example, unshaped PSK). However, an accurate AGC zeroing process is required for accurate results.

The DSP-based SNR estimator numerically measures received power relative to noise power at the demodulator
input, assuming the signal power is attributable to constant-envelope modulation and the noise power is attributable
to additive white Gaussian noise. This selection is recommended for ARTM modulation types (Tier 0, I, and 1) or
when an accurate AGC zeroing process is not feasible.
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11 Appendix C — Phase Noise Compensation

11.1 Trellis Demodulation Basics
Legacy Single-Symbol Detection:

e Uses basic Limiter-Discriminator operation

e Frequency in this bit above nominal — data =1

e Frequency in this bit below nominal — data =0

e Makes no use of adjacent symbols for error correction

Trellis Detection:

e  Uses the phase tree for data detection
e Uses adjacent symbols to help decide on “iffy” bits
e Improves BER performance by 3.5 to 5.0 dB

The Phase Tree shown in Figure 248, shows all of the possible paths the phase trajectory can take over a period of
seven bits. Figure 249 shows the two unique paths, based on whether the second bitisa 1 or 0.
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Figure 248: Ideal PCM/FM Phase Tree (h =0.7)
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Figure 249: Phase Trajectory Never Forgets

11.1.1 Trellis Demodulation Summary

The basic premise of trellis demodulation is that the signal from the transmitter follows a known path through the
phase tree. When the demodulator knows this, it can use a sequence of several symbols to help make better decisions
about each individual bit. This process improves BER performance by about 3.5 to 5 dB over conventional FM
detection. However, this assumes that the transmitter is really following the "known" and "correct" phase tree, and
this assumption is NOT always true.

High phase noise can reduce the trellis detection gain because phase noise corrupts the tree. The following figures
illustrate the differences in trellis detection gain depending on the amount of phase noise introduced.
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Figure 250: Trellis Detection Gain with Zero to Minimum Phase Noise
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Figure 251: Trellis Detection Gain with Significant to Severe Phase Noise

11.2 Phase Noise Impact

Trellis demodulation is based on the assumption that the signal is following a predictable path through the trellis. If
this is not true (due to high phase noise), then a trellis demodulator cannot provide the expected performance gain.

e Many legacy analog transmitters (a simple modulated VCO) have high phase noise.
o Vibration often further increases phase noise.
¢ Phase noise is generally more damaging at low bit rates.

e Phase Noise Compensation (PNC) gives back some of the trellis detection gain, by shortening the trellis
observation span.

11.3 Clock Jitter Impact

Many older PCM encoders are susceptible to large inaccuracies in clock rate or have clock stability issues,
especially under harsh vibration conditions. While the RDMS is capable of tracking static clock rate errors as large
as 1000 ppM, excessive jitter causes the integrated bit sync to lose lock. Enabling the PNC mode opens the tracking
loop bandwidth to accommodate for these issues. This increase in bandwidth does have a tradeoff. A wider tracking
range allows the RDMS to deal with the additional jitter, but it may also increase synchronization times slightly, and
slightly increase the minimum SNR at which the RDMS declares lock.

11.4 When to Use PNC

There is no bullet-proof test for whether PNC is needed, but there are good indicators. Turn on PNC if:

e The demodulator is struggling to lock, even with good Signal to Noise Ratio (SNR). ("Good" SNR means
the Quality bar is above one-quarter height.)

e The eye pattern NEVER looks “clean,” as in Figure 252
e  Symptoms get worse when the transmitter is under vibration

e  Symptoms get worse at low bit rates
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Figure 252: "Clean" Eye Pattern

11.5 Know Your Transmitter

If you know the brand and type of transmitter, these tips can help determine when to use PNC.
If your transmitter was manufactured by these companies, PNC should be OFF:

e  Quasonix — guaranteed
e Nova Engineering — highly likely
e L3 - probably, but digital transmitters only

If the transmitter was manufactured by the companies below, PNC should be ON:

e Microwave Innovations
e Emhiser
e  Southern California Microwave

e L3 (analog transmitters)

Gy Quasonix, Inc.
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12 Appendix D — Factory Reset Values

When a reset command is activated, the frequency defaults to the lowest valid frequency for the lowest authorized
band on the unit. The reset priority is:

1. QPSK
2. PCMIFM
3. SOQPSK
4. Multi-h CPM

Reset values for each mode are listed in the following tables.

Table 16: QPSK Factory Reset Values

Parameter Reset State
Bit Rate 1
Modulation Scaling N/A
Clock Polarity Normal
Data Polarity Normal
Derandomizer Disabled
Differential Decoder N/A
IF Filter Auto
Downconvert Antenna Disabled
AGC Enabled
Convolutional Decoder Disabled
Lock Output Polarity Active High
NRZ Encoding NRZ-L
Output Control Default
Output Muting Disabled
Phase Noise Compensation Disabled
Tape Output Disabled

Quasonix, Inc.




QuAsonix
Rack-Mount RDMS™ Telemetry Receiver

Table 17: PCM/FM Factory Reset Values

Parameter Reset State
Bit Rate 1
Modulation Scaling Tracking
Clock Polarity Normal
Data Polarity Normal
Derandomizer Disabled
Differential Decoder N/A
IF Filter Auto
Downconvert Antenna Disabled
AGC Enabled
Convolutional Decoder Disabled
Lock Output Polarity Active High
NRZ Encoding NRZ-L
Output Control Default
Output Muting Disabled
Phase Noise Compensation Disabled
Tape Output Disabled
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Table 18: SOQPSK Factory Reset Values

Parameter Reset State
Bit Rate 1
Modulation Scaling N/A
Clock Polarity Normal
Data Polarity Normal
Derandomizer Disabled
Differential Decoder Enabled
IF Filter Auto
Downconvert Antenna Disabled
AGC Enabled
Convolutional Decoder N/A
Lock Output Polarity Active High
NRZ Encoding N/A
Output Control Default
Output Muting Disabled
Phase Noise Compensation Disabled
Tape Output Disabled
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Table 19: Multi-h CPM Factory Reset Values

Parameter Reset State
Bit Rate 1
Modulation Scaling N/A
Clock Polarity Normal
Data Polarity Normal
Derandomizer Disabled
Differential Decoder N/A
IF Filter Auto
Downconvert Antenna Disabled
AGC Enabled
Convolutional Decoder N/A
Lock Output Polarity Active High
NRZ Encoding N/A
Output Control Default
Output Muting Disabled
Phase Noise Compensation Disabled
Tape Output Disabled
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13 Appendix E — Special Considerations for International Applications

Because formatting standards may differ by region or country, Windows software may set defaults for your PC to
values not expected by the RDMS™ software. Changing these settings, as described in this section, should resolve
regional connectivity issues.

13.1 IP Address Separator

An incorrect IP address separator results in the RDMS™ Client being unable to connect to the PC. Any separator
other than a period ( . ) is unrecognizable by the RDMS™ software. Some regions use a comma ( , ) instead of a
period to separate the fractional part of decimal numbers. For example:

123,456,789
instead of
123.456.789

Typically, changing the Regional Settings option for the list separator on the PC from a comma to a period will
resolve the problem.

To change the settings on a Windows 7 machine:

1. Access the Control Panel from the Start Menu. The Start Menu is usually the first icon on the bottom of the
PC screen--a circle with four windows in it. Click on Control Panel.

Microsoft Office Publisher 2003 »

[#] Microsoft Office Word 2003 »

= Windows Explorer »

D Calculator

,:] Notepad >

[ wordPad O  Devices and Printers
Q LeechFTP

@ Adobe Photoshop 7.0.1 T
@ Mozilla Firefox 4 Help and Suppert

'LR Snipping Tool

M Adobe Acrobat X Standard

Visio 2013

(W] Microsoft Word 2010

Microsoft Office Excel 2003

[ Publisher 2013

@l Paint

[@] Microsoft Office PowerPoint 2003
A Getting Started

v w ¥ w w w w w

i XPS Viewer
5 Windows Fax and Scan

» All Programs

Figure 253: Start Menu - Control Panel
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2. When the Computer Settings window displays, click on the Region and Language selection (labeled 2 in
Figure 254). This causes the Region and Language window to display (labeled 3 in Figure 254).

Control Panel | » | All Control Panel tems »

computer’s settings

3
\P Region and W\guy
1 Center '\‘T{f Administrative Tools T - I m Color Management
— Formats ocation
ntial Manager =%’ Date and Time | Format m Desktop Gadgets
| English (United States) S
a > 1 1 ( -bi
2 Manager i) Devices and Printers ' ki A o Flash Player (32-bit)
Short date: “Mld/yyyy - c
*Options h Fonts > , @ Indexing Options
Long date: '\dddd. MMMM dd, yyyy M|
) Graphics and e Internet Options g || Shorttimes (emmt = Q Mail (32-bit)
’ Long time: | hemmiss tt -
R S Network and Sharing Fistdayofweek:  [Sunday = ‘ Personalization
Center | - 2
+ and Modem \’ Power Options ||  Examples 9 Region and Language
Short date: 1/3/2014
teApp and Desktop SiaitAudio l Long date: Friday, January 03, 2014 —~ Syt s
:ctions - Short time: 11:29 AM !;
1 Long time: 11:29:13 AM i i
n I Taskbar and Start Menu ; \SI;;?:;S ATt
S
IWS CardSpace & Windows Defender i Go online to learn about changing languages and regional formats @ Windows Update
[ S —
O] (limenti] [ o0
;‘ V

Figure 254: Region and Language Selection

3. Inthe Region and Language window, click on the Additional Settings button. The Customize Format
window displays (shown in Figure 255).
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”
& Customize Format u

Numbers | Currency | Time | Date |

Example
Positive:  123,456,789.00 Megativer  -123,456,782.00
Decimal symbal: . -
Me. of digits after decimal: ’2 v]
Digit grouping symbol: . -
Digit grouping: ’18,455,?89 "]
Megative sign symbalk - -
Megative number format: ’-1_1 v]
Display leading zeros: ’Dj v]
List separaton: 1 |i'
Measurement systerm: | o
Standard digits: 0123456789 -
Use native digits: ’Nwer T]
Click Reset to restore the systern default settings for Recet
nummbers, currency, time, and date,

| ok || cancel || sy

Figure 255: Customize Format Window

4. Use the down arrow in the List Separator column to change the comma to a period. Click on the OK button
to complete the change and close the window.

5. Click on the OK button in the Region and Languages window to close the window. The separator in the IP
list should now be the period ( . ).
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14 Appendix F — Acronym List

Acronym Description
AGC Automatic Gain Control
AM Amplitude Modulation
AQPSK Variant of Quadrature Phase Shift Keying
ARTM Advanced Range Telemetry
AUQPSK Variant of Quadrature Phase Shift Keying
BER Bit Error Rate
BNC Bayonet Neill-Concelman Connector (RF Connector)
BPSK Binary Phase Shift Keying
CD Compact Disk
CPM Continuous Phase Modulation
DB-9 D-subminiature 9 pin Serial Connector
DC Diversity Combiner
DHCP Dynamic Host Configuration Protocol
DPM Digital Phase Modulation
FPGA Field Programmable Gate Array
IF Intermediate Frequency
P Internet Protocol
kbps Kilobits per second
KHz Kilohertz
LCD Liquid Crystal Display
mbps Megabits per second
MCX Snap on subminiature connector
MHCPM multi-h Continuous Phase Modulation
MHz Megahertz
N (connector type) Threaded RF connector
OQPSK Offset Quadrature Phase Shift Keying
PCMFM Pulse Code Modulation/Frequency Modulation
PM Phase Modulation
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Acronym Description
PSK Phase Shift Keying
QPSK Offset Quadrature Phase Shift Keying
RDMS Receiver DeModulator Synchronizer
RF Radio Frequency
RJ-45 Ethernet Connection Jack
RM Rack-Mount
RRC Remote RDMS Client
RS-232 Recommended Standard 232 (Serial Communications)
SAW Sawtooth Wave
SDI System Degradation Indication
SNR Signal to Noise Ratio
SOQPSK Shaped Offset Quadrature Phase Shift Keying
SOQPSK-TG grr\gssd Offset Quadrature Phase Shift Keying —Telemetry
TRL Tracking Loop
TTL Transistor Transistor Logic
UDP User Datagram Protocol
UQPSK Unbalanced Quadrature Phase Shift Keying
USB Universal Serial Bus
VAC Voltage Alternating Current
WAN Wide Area Network

Quasonix, Inc.
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