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1 Introduction

1.1 Description

This document describes the installation and operation of the Quagb@irration RackMount RDMS™

Telemetry Receiver and is updated to match RBNMISystem Versiond The RDMS E DéMRdulateri ver /
bit Synchronizer) is designed to downconvert, demodulate, and bit synch to a variety of RF telemetry signals from
flight-test aircraft. With an intuitive frorpanel interface as well as an extensible Avabed browser interface, and
antennaracking outputs, the Radilount RDMS™ is capable of fulfilling a variety of flight test station

requirements.

The following waveform formats are supported by RDMSE:

1 PCM/FM (ARTM Tier 0)
1 SOQPSKTG (ARTM Tier I)

1 ARTM CPM / Multi-h CPM (ARTM Tier I1)

1 Legacy(PSK) suite, which includes:

BPSK

QPSK

Offset QPSK (OQPSK)

Asymmetric QPSK (AQPSK)

Unbalanced QPSK (UQPSK)

Asymmetric Unbalanced QPSK (AUQPSK)
Digital PM

STC

SOQPSKI/LDPC

STC/LDPC

Of the aforementi oned,syb Mdi§enopdutation i al three ARTM modes,| t i
PCM/FM, SOQPSKTG, and Multth PCM. It also provides a clock signal, obviating the need for any outboard bit
synchronizer.

f
f
f
f
f
f

= =4 =a4 =4

Modes that support LDPC use IRKERandard lowdensity parity check coding to dramatically impedink margin
by up to 9 dB.

TheRackMount RDMSE Telemetry Receiver is manufactured by:

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

Quasonix, Inc.
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1.2 Nomenclature

TheRackMount RDMSE (hereafter r ef erleiealplethaa ofvariation MasekiDriMS E 0 )
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 depictEdjire 1.

Rack Mount RDMSE  Part Numbering Example

QSX - RDMS- 3 mg-% O-%%%O-QE-E
Standard Frequency é g g l Pinout Options, separated
Prefix Band Code < Q by hyphens
R: Receiver/Demodulator/Synchronizer —MM8¥ (Refer to 3 ;i g § (example Adaptive
D: Demodulator (70 MHz only, WITH IF filters) band table) ‘ Equalizer)
F: Combiner/Demodulator (70 MHz only, WITH IF filters) Mode
G: Combiner/Demodulator (0.5 MHz-20.0 MHz, 70 MHz) NO IF Extended 1:Yes
P: Demodulator (0.5 MHz-20.0 MHz, 70 MHz) NO IF Tuning: 0: No
dulator/ 1: Yes *SOQPSK-TG
Synehronzer L Chassis 0:No  *SOQPSK-LDPC
R1D: 1U Rackmount *SOQPSK-STC
R3D: 3U Rackmount

Channels
1: 1 RF input, 1 baseband output
2: 2 RF I/Ps, 2 bbnd O/Ps (no combiner)
3: 2 RF I/Ps, 3 bbnd O/Ps (incl. combiner)

Figure 1: Rack-Mount RDMSE Part Number Construction

Specifications are subject to change. Contact Quasonix for questions regarding your specific receiver.

1.2.1 Options

The available options are listed below. Refer to sedti@rfor detailed descriptions of each option. Please contact
Quasonix for assistance ordering receiveians.

T 14 14 SAW filters (adds 70 kHz, 1.4, 3, 6, 14, and 28 MHz filters)
Cs Cybersecurity
EN Ethernet Payload

il

il

1 EQ Adaptive Equalizer

T IP Payload data delivered in IP format
)l

K7 Viterbi Decoder (k=7, rate 1/2)
For example, a model QSRDMS-3R1D-Q0-110200-EQis configured as shown ifiablel:

Table 1: Model Configuration Example

Identifiers Description

QSX Quasonix product

RDMS Receiver / Demodulator / Bit Synchronizer

3 2 RF input channels, 3 baseband outputs, with combiner

Quasonix, Inc.
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Identifiers Description

R1D 1U Rack Mount

Q Lower L, Upper L, S, and C-band operation

0 No extended tuning

1101 Modes: Tier O present, Tier | present, Tier Il absent, Legacy (PSK) present
00 Pinout code

EQ Adaptive Equalizer option

1.2.2 Detailed Option Descriptions

1.2.2.1 SAW Filter Option i 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.

1.2.2.2 Cybersecurity i CS, CS1, CS2

Theseoptions areused to address customer installation security requirements. Contact Quasdetaifer

1.2.2.3 Ethernet (EVTM) Payload, Receive Only i EN

When the EN option is enabled, the RDMS will recover EVTM encoded data and convert it from Serial Streaming
Telemetry back to the original Ethernet packets. Standard SST operation is not replacedstihthearsed. This
hardware must be paired with &N enabled transmitter for proper data recovery.

1.2.2.4 Adaptive Equalizer i EQ

The Adaptive Equalizer option in the Quasonix receiver improves reception in multipath channels by using digital
signal processipto compensate for the signal distortion due to multipath. This option is compatible with standard
telemetry applications and installations and it works with any brand of transmitter.

Multipath fading can seriously degrade the quality of wireless telgrdata. Radio transmissions can reflect off of

the airframe or other objects and arrive at the receiving antenna with different time delays, carrier phases, and
relative strengths. The sum of these multiple transmission paths can produce serious disibgignal fading

resulting in poor data quality and long periods of data outage. Contrary to most situations, increasing the transmit
power will not improve the link quality and may actually make the situation worse. Narrowing the beamwidth of the
anten@ may help eliminate some of the reflections and reduce the overall fading and distortion, but constraints on
dish size and antenna tracking performance impose beamwidth limits.

Another solution is to mitigate the effects of the multipath channabbplying a filtering operation at the receiver

that effectively undoes the distortion caused by the c|
transmitter is typically moving relative to the receiver, the RF propagation environment dsithamctianges over

time requiring the equalizer to 6adaptodé to continually
equalizeré automatically calculates and applies a comp:¢

be recovered by a traditional telemetry detector.

The EQ option is currently available for use with all moebeseptSTC modes.

Quasonix, Inc.
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1.2.2.5 Telemetry Over IP T IP

The Telemetry Over IP (TMolP) capability packages PCM payload data into IP packets at the receiver. Tre receiv
provides simultaneous PCM and network outputs with separad® Rdnnectors for network control and data
output. UDP and TCP protocols are available.

A web based graphical user interface (GUI) providesterghd TMolP configuration, control, and statiNetwork
Auto-Tune capability performs automatic measurement and compensation for uncertain or varying network delay
and jitter. PCM serial input channels support automatic bit rate detection and IP packet sizmnfigtoation.

Fully configurable netwrk parameters include DSCP/DiffServ Quality of Service, IPv4/IPv6, MTU, link speed, etc.
Security features include integrated firewall with port blocking, passauotidentication and user permissions,
encrypted management interface, audit logging, angasufor IPv6.

Detailed operating instructions are located in sect§mppendix H of this manual.

1.2.2.6 Viterbi Decoder (for Legacy PSK Only) i K7

The K7 option (k=7rate 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 bi

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 hawo independent decoders,onefopihase (Al 0) data and one for g
BPSK, only a single decoder is used. Each decoder is compatible with the convolutional encoding described in the
AfConsultative Committ e emniendationdqgr Space DddeaSystem Stgndards, mid , Rec
Synchronization and Channel Coding, CCSDS 18D, Bl ue Book, September 2003, Se

8 Quasonix, Inc.
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1.2.3 Band Configurations

Band configuration codes are listedTiable2. Two additional band codes are described in sedti?r3.1

Table 2: Band Configuration Codes

2000 «—Extended 14150 <«—Extendes—» 15850 16500 <—Extendee—» 18550 21850 <«—Extended—» 25000 Extended—» 52500
4000 <«Base» 11500 14355 «Base» 15345 17500 «Base» 18500 22000 «Base» 23945 44000 <«Base» 51500
= Lower L Upper L S C
Freqg. Code

|
]
|
B

N[<[X[s|clu|mlO|T|Z|r|R|<|T|[O[n|m|O]|>

Legend:
Frequency Gap
Standard (Base) Frequency Range

Extended Frequency Range (available by selecting Extended Tuning = 1 in part number)
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1.2.3.1 Additional Band Codes
Two additional band codes are available:

1 Band Code 7: 70 MHz standard range, 0.075 MAAMHz, 70 MHz extended range
1 Band Code T: 2025.0 MHp 2110.0 MHz standard range

1.3 Package Contents

The contents of the box include the following:
1 RackMount receiver unit (1U or 3U)
1 Power cord
1 Ethernet cable (25 ft)
1

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

A copy of the Installation and Operationanual is included with the Browser Interface software (Help option).

n Quasonix, Inc.
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2 Specifications

Characteristic Specification

Receiver Section

Type Dualconversion superheterodyne
Input RF Frequency Refer to sectidr.3

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

Tuning resolution

Frequecy 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 &

MHz IF output -115 dBc/Hz @ 1 MHz offset

Maximum RF input +20 dBm (+10 dBmGdrand)

QXS)ILatk))le gain (to 70 MHz IF 114 dB

Gain control 128 dB control range; User selectable: AGC or MGC (AGC freeze)
AGC load impedance 1 KOhm

AGC time constant Adjustable to any value from 0.1 ms to 1000 ms
First IF bandwidth 60 MHZnominal)

IF rejection >90dB

Image rejection 70 dB

RF input impedance 50 ohms

VSWR 3:1 Max; 2:1 Typical

Second IF Section

IF frequency 70 MHz

Channel 1 and 2: 70 and 250 kHz bandtdiBsn
0.51 4.5 MHz bandwidti€) dBm

IF output level, nominal 6 and 10 MHz bandwidtsdBm
(AGC mode) 147 40 MHz bandwidths:15 dBm
Combiner: -5 dBm
Channel 1 and 2 Mod Ouit: -5 dBm(3U RDMS only)
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. Aut
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
Playback Demodulator IF In, Channel 1 and 2 Section

Input Center Frequency 75 kHi 20 MHz, 70 MHz through any selectable SAW filter
Input Level -30 dBm+ 10 dB

Input Impedance 50 ohms, nominal

Quasonix, Inc.
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Characteristic

Specification

Demodulator Section

Demodulator type

ARTM Tier 0 (PCM/FM), ARTM Tier | (SO@RBRTM Tie(Multh CPM)
Legacy suite: Analog FM, BPSK, QPSK, Offset QPSK (OQPSK), Asymmet
(AQPSK), Unbalanced QPSK (UQPSK), Asymmetric Unbalanced QPSK (A
Digital PM, Space Time Coding (STC)

Bit Rates
(after LDPC encoding,
if applicable)

Tier 0: 24 kips to 23 Mbps in 1 bps steps

Tier I: 100 kbps to 46 Mbps in 1 bps steps

Tier Il: 1 Mbps to 46 Mbps in 1 bps steps

STC: 5 Mbpsto 22 Mbps in 1 bps steps

Legacy: 25 kbps to 23 Mbps in Analog FM, 25 kbps to 23 Mbps in BPSK,
50 kbps to 46 Mbps in QPSK in 1 bps steps

Synchronization time
(Average, at BER =5)e

Tier 0: 250 bits, Tier |: 385 bits, Tier Il: 2,800 bits

Synchronization acquisition Tier 0:  -5.0 dB Eb/NO; RF Input (d&a&§:0 (Mbps);105.0 (10 Mbps)
threshold Tierl:  -4.0 dB EDb/NO; RF Input (dB&@¥:0 (1 Mbps)04.0 (10 Mbps)
Tier 1l:  -8.0 dB EDb/NO; RF Input (dB&8:0 (1 Mbps)08.0 (10 Mbps)

o Tier 0: -10.0 dB Eb/NO; RF IfgBm):120.0 (1 Mbps)10.0 (10 Mbps)
E{ggﬂgl’g'za“on dropout | ier | 6.0 dB Eb/NO: RF Input (GB8:0 (1 Mbps)06.0 (10 Mbps)
Tier Il -15.0 dB Eb/NO; RF Input (¢B2%.0 (1 Mbps)15.0 (10 Mbps)

Tier 0: 8.6 dB Eb/NO; Rfput (dBm)101.4 (1 Mbps)91.4 (10 Mbps)

Sensitivity (BER =53)e Tierl: 11.2 dB Eb/NO; RF Input (dBS88:8 (1 Mbps)88.8 (10 Mbps)
Tier Il: 13.0 dB Eb/NO; RF Input (dB8i}:0 (1 Mbps)87.0 (10 Mbps)

Bit Synchronizer Section

Input codes

NRZL/M/S, BFL/M/S, RZ, DM/S, MM/S

Output codes

NRZL; or input code unaltered

Data and clock out

TTL (BNC) and RS2

Lock detector out

TTL

Derandomizer

Standard IRIG-4tage polynomial, selectable On/Off

Video Section

Video out (DC to 35 MHz)

1W Quad wideband outputs: Chl and Ch2; Dual wideband outputs, Combi
35 Quad wideband outputs: Ch1, Ch2, and Combiner

Video filter bandwidth

User programmable

Output level

1 Vpp nominal, 4 \ypmaximum

NTSC demphasis

Selectabl®ffINTSC/PAL

Environmental Section

Operating Temperature

0°C to +50°C

Nonoperating Temperature

-20°Cto+70°C

Operating Humidity

0 to 95% (nerondensing)

Altitude

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

Physical Section

Size 1Urackmo u n t chassi s: 18. 950 wi de, 1.
3Uracknount chassi s: 18. 950 wi de, 5.
. 1U: 11.4 Ibs. (chghlannel)
Weight 3U: 16.0 Ibs.
Power 100 to 240 VARD/60 Hz
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3 Installation Instructions

3.1 Mechanical

3.1.1 1U Rack-Mount

The 1U RM RDMSE Telemetry Receiverds enclosure fits in
Mechanical layouts are providedhigure2 andFigure3.

1.720 —

Q] == Qursonix OO0 O
Q000000
8883355
N D\
o o
Ty
o
o0
Figure 2: Mechanical Drawing i 1U Front View

14.000 Vs P L Lo Lo

® ® LX 3 a2 *® *® ® ®
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8 *8 9 9 e ®
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® ®

® ®

{] o) f Oa ® Ee ® DW ® R ® @ R ® ® L] :
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o o

17.840 —
18.950

Figure 3: Mechanical Drawing i 1U Top View (Dual-channel Connectors Shown)

n Quasonix, Inc.



QuAsonix
3rd Generation Rack-Mount RD

3.1.2 3U Touchscreen

The 3U RM RDMSE Telemetry Receiverds enclosure fits in
Mechanical layouts are providedfigure4 andFigure5.

5.220

L Quasonilx . amuﬂm%kﬁr’:awmu ED], =

i L1

18.950 — O

Figure 4: Mechanical Drawing i 3U Front View

T@ﬁaﬁﬁﬁéﬁ.ﬁﬁﬁoéﬁoaﬁﬁ;

® @
e ®
® e
® ®
* @&

2l e @ ® ] Y ® @ @

e "

1
17.840
18.950

Figure 5: Mechanical Drawing 1 3U Top View (Dual-channel Connectors Shown)

(0N Quasonix, Inc.
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3.2 Thermal

The storage temperature of the RM RDMSE unit 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 serigé to low temperatures.

The RM RDMSE features cooling vents on both sides of i
unobstructed in order to allow for maximum airflow through the system. Whenever feasible, it is helpful to leave an
openack space above and below the RM RDMSE for additiona

3.3 Electrical

The RM RDMSE i s aovdualthanbdl enfiguratiossj wittgall gertinent electrical connections
found on the rear panel.

3.3.1 1U Rear Panel Connections

Rear panetonnectors are the same for all receivers; however, in a sihghliel configuration all connectors are
not active.

An optional predetection diversity combiner is available in the dctannel receiver configuration. Connectors for
the diversity combineare present whether the feature is ordered or not. The electrical interface connectors for all
configurations are shown Figure6.

o —
= — mm
AGC OUT  1/VIDEO A L
AMOUT Q/VIDEOB IF v
o = °

P

Figure 6: 1U Rear Panel

Functional descriptions and electrical characteristics for each clock and data connector for channel 1, channel 2, and
combiner located on the rear panel are describ&alie5. The pinout for the 1U J9, an MDi#5 D-sub connector,
is shown inTable6. The pinout for the 1U J23, an MDRbE D-sub connector, is shown irable?.

The ports located on the right side of the back panel are describabtlesB.

Table 3: Additional 1U Rear Panel Connectors

Name Description

Control (J31) | MDM-25 for Factory Use Only

HDMI (J33) | Currently Factory Use Only

USB (J34) Currently Factory Use Only

Ethernet (J35) | Enables network access

Power Supplies AC power to the unit

i Quasonix, Inc.
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3.3.2 3U Rear Panel Connections

Rear panel connectors are the same for all receivers; however, in achiagiel configuration all connectors are
not active.

An optional predetectiondiversity combiner is available in the dudlannel receiver configuration. Connectors for
the diversity combiner, EVTM, and TMolP are present whether the feature is ordered or not. The electrical interface
connectors for all configurations are showrigure?.

Figure 7: Rear Panel

Functional descriptions and electrical characteristics for each clock and data connector for channel 1, channel 2, and
combiner located on the rear panel are describ&alihe5.

The ports located on the right side of the back panel are describabtle.

I8 Quasonix, Inc.
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Table 4: Additional 3U Rear Panel Connectors

Name Description Options
Required
J71 MDM-25 for Factory Use Only -
J73 N-connector Ethernet Via Telemetry Transmitter Output EVTM

RDMS HDMI (J74) | Currently Factory Use Only )

J75 10 MHz Input )
J76 10 MHz Output i
J77 IRIG-B Time Input TMolP
J78 IRIG-B Time Output TMolP

RDMS USB (J79) | Currently Factory Use Only -

RDMS Control (J80) | RDMS Control or TMolP Control -

EVTM Data (J81) | RJ-45 (T568A) Ethernet via Telemetry Data EVIM
TMOIP (J82) RJ-45 (T568A) Telemetry over IP Data Stream Out TMolP
TMOIP USB (J83) | Keyboard/Mouse access for TMolP TMolP
TMOIP VGA (J84) | SVGA HD-15 NetAcquire Video Out TMolP
Power Supplies AC power to the unit -

Note that AQPSK mode results in two independent bit streams out of the RDMS. The | data is available on the
normal clock and data outputs, but the Q data is only available on an MDM connector unless the user has a 3U
receiver. Refer tGable5 for connector/pin information for | data outputs (Clock A and Data A) and Q data outputs
(Clock B and Data B).

(W Quasonix, Inc.
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Table 5: 1U and 3U Rear Panel Connector Specifications

U 3U
Channel 1| Channel 2| Combiner| Channel 1| Channel 2| Combiner
Receiver Connector Connector Connector Connector Connector Connector
Nomenclature Number/pin | Number/pin | Number/pin | Number/pin | Number/pin | Number/pin
Clock A Jl J15 J25 Ji J26 J51
Data A J2 J16 J26 J2 J27 J52
Clock B J9-14 J9-19 J9-25 J6 J31 J56
Data B J9-15 J9-20 J9-24 J7 J32 J57
Clock C - - - Ji1 J36 J61
Data C - - - J12 J37 J62
Clock D - - - J16 Jal J66
Data D - - - Ji7 Ja2 J67
DAC A
DAC B
DACC
DAC D
AGC OUT
AM OUT

AUX ANALOG A O

AUX ANALOG B O

IF IN

IF Out

70MHz Mod out

Ones Detect

Demod Lock

sDI J9-4 J9-9 J9-10 J15-1 J40-1 J65-1
RS422/Clock A_p|  J23-1 J23-5 J23-9 J20-1 J45-1 J70-1
RS422/Clock A n|  J23-14 J23-18 J23-22 J20-14 J45-14 J70-14
RS422/DataA_p|  J23-2 J23-6 J23-10 J20-2 J45-2 J70-2
RS422/DataA_n|  J23-15 J23-19 J23-23 J20-15 J45-15 J70-15
RS422/Clock B_p|  J23-3 J23-7 J23-11 J20-3 J45-3 J70-3
RS422/Clock B_n|  J23-16 J23-20 J23-24 J20-16 J45-16 J70-16
RS422/DataB_p|  J23-4 J23-8 J23-12 J20-4 J45-4 J70-4
RS422/DataB_n|  J23-17 J23-21 J23-25 J20-17 J45-17 J70-17
RS422/Clock C_p| - - - J20-5 J45-5 J70-5
RS422/Clock C_n - - - J20-18 J45-18 J70-18
RS422/Data C_p - - - J20-6 J45-6 J70-6
RS422/Data C_n - - - J20-19 J45-19 J70-19
RS422/Clock D_p - - - J20-7 J45-7 J70-7
RS422/Clock D_n - - - J20-20 J45-20 J70-20
RS422/Data D_p - - - J20-8 J45-8 J70-8
RS422/Data D_n - - - J20-21 J45-21 J70-21
Power on J31-20 J31-19 J31-18 J71-20 J71-19 J71-18
TXD J31-15 J31-17 J31-16 J71-15 J71-17 J71-16

RXD J31-24 J31-22 J31-23 J71-24 J71-22 J71-23

DI J31-12 J31-6 J31-21 J71-12 J71-6 J71-21

TCK J31-8 J31-2 J31-5 J71-8 J71-2 J71-5

TDO J31-9 J31-3 J31-11 J71-9 J71-3 J71-11

™S J31-10 J31-4 J31-14 J71-10 J71-4 J71-14

3.3V J31-13 J31-7 J31-25 J71-13 J71-7 J71-25

[ ColorLegend | 7SWBNC | MDM-25 [ 50 MMCX DB-9

RD

(W Quasonix, Inc.
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3.3.2.1 1U Digital Output MDM-25 D-Sub Pinout-J9
The pinout for the 1WU9, an MDM25 D-sub connector, is shown Trable6. Pin locations are illustrated Figure
8.
Table 6: 1U Digital Output MDM-25 D-Sub Pinout (J9)
Pin Electrical Char. Pin Electrical Char.
1 GND 14 CH1 CLK B (TTL)
2 GND 15 CH1 DATA B (TTL)
3 CH1 Demod Lock (TTL) 16 CH1 Ones Detect (TTL)
4 CH1 SDI (RS-423) 17 GND
5 N/C 18 N/C
6 GND 19 CH2 CLK B (TTL)
7 DND 20 CH2 DATA B (TTL)
8 CH2 Demod Lock (TTL) 21 CH2 Ones Detect (TTL)
9 CH2 SDI (RS-423) 22 GND
10 COMB SDI (RS-423) 23 COMB Ones Detect (TTL)
11 COMB Demod Lock (TTL) 24 COMB Data B (TTL)
12 GND 25 COMB CLK B (TTL)
13 GND
3.3.2.2 1U RS-422 Output MDM-25 D-Sub Pinout-J23

The pinout for the 1U J23, an MDI#6 D-sub connector, is shown Trable?. Pin locations arshownin Figure8.

Table 7: 1U RS-422 MDM-25 D-Sub Pinout (J23)

Pin Electrical Char. Pin Electrical Char.
1 CH1 CLK ARS-422 p 14 CH1 CLK ARS-422_n
2 CH1DATARS-422 p | 15 CH1 DAT ARS-422_n
3 CH1 CLK B RS-422_p 16 CH1 CLK B RS-422_n
4 CH1 DAT BRS-422_p 17 CH1 DAT B RS-422_n
5 CH2 CLK ARS-422 p 18 CH2 CLK ARS-422_n
6 CH2 DAT ARS-422 p 19 CH2 DAT A RS-422_n
7 CH2 CLK BRS-422 p 20 CH2 CLK B RS-422_n
8 CH2DATBRS-422 p | 21 CH2 DAT B RS-422_n
9 COMB CLKARS-422 p | 22 COMB CLK ARS-422_n
10 | COMB DAT ARS-422 p | 23 COMB DAT A RS-422 n
11 | COMB CLK BRS-422 p | 24 COMB CLK B RS-422_n
12 | COMBDATBRS-422 p | 25 COMB DAT B RS-422_n
13 GND

Quasonix, Inc.
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Figure 8: 1U MDM-25 D-Sub Pin Locations for J23 and J9
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3.3.3 Electrical Signals

By default, the output data is valid on the falling edge of the clock, as shdvigire9. The polarity of the output
clock may be inverted by toggling the Clock Polarity s
operated through its front panel interface orsbelseco r ows er i nterface (RDMSE Browser

Baseband Signal Timing - 0 degree clock

|
| : :4— Bit period —V:
| | | (360 deg) |
! | | |
| | | |

CLOCK \
A \

I
|
| |
I |
| data=1 (MARK) data=1 (MARK) |
| |
NRZL @ _ (N |
DATA :
) 4 data=0 (SPACE)
Clock jitter and data to clock
skew reference point

Figure 9: Baseband Signal Timing

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

The RM RDMSE also provides a 70 MHz | F output for each

3.4 Browser Interface

The 3¢Generation Rackio unt RDMSE Recei vaer wedntsairrvera bhhsed tr ecei ver
graphical user interface enables configuration and moni
network. While the Browsdnterface works with most modern browsers, the latest version of Firefox or Chrome is
recommended. Quasonix recommends running Firefox in Private mode or disabling caching to improve

performance. HTML5 compatibility is required. The Browser Interface §Biyides easyo-read, reatime status

information to the user, thus eliminating the need for direct access to the front panel.

Browser Interface is laid out intuitively with all primary control and monitoring functionality for Channel 1,
Channel 2, andiversity combiner in one window.

To access the Browser Interface:

1. Plug a network cable into the RDMSE.
2. Apply power to the RDMSE.
3. Open a browser on the PC.

The rack has an IP address assigned to it when the user sets it up. If it is static, the useviteistplP
address. I f it is dynamic, the network assigns an |
this | P address. The Ethernet screen on the RDMSE f
4.6.2.28.Zor additional information about the Ethernet screen.)

iW8 Quasonix, Inc.
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4. Type the IP address into the browser as:
http /XXX XXX XXX XXX

where the X6s represent the | P address of the rack.

The main Browsr Interface web page displays in the browser window and the user has control of the rack.

For issues that occur during installation, call Quasonix Technical Support-a421287.

Quasonix, Inc.
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4 Operating Instructions

The RM RDMSE can b efrootpanel iatérface orvidtheomitasdd briowser interface
(RDMS™ Browser Interface). The browser interface is capable of configuring, maintaining, and monitoring
multiple receivers within a network.

4.1 Operational Priority

With two different user interfaxs availabld direct front panel operation and remote coritrobnsideration must
be given to one or the other to maintain device stability.

1 The front panel control takes precedence over the Browser Interface unless the front panel is displaying
APl ea®e Wai't

1 Changes saved from the Browser Interface are automatically updated on the front panel.

Changes made on the front panel are automatically updated on the Browser Interface Monitor window;
however, a user accessing the Configure window on the Browsdab#et the same time is notified of
changes so unsaved modifications are not overwritten.

I Users may also access the RDMS remotely via Telnet

Telnet provides access to the individual receli ver chan|
interface is not recommended typical RackMount Receiver usage. The Telnet interface should only be accessed
by advanced users. Contact Quasonix customer support before using the Telnet option.

Note: Access to this serial control interface is prodgeimarily for debugging purposes. Unlike the standard front
panel and browser interfaces, the serial control interface within the Telnet window is not safeguarded from
accidental or improper changes to the receiverds conf i

It is strongly recommeded that users contact Quasonix Technical Support (Tel9823287) prior to using the
Terminal serial control interface.

Additional information about the Telnet interface is located in sedti@n

il Quasonix, Inc.
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4.2 Front-Panel Control

4.3 1U Front Panel Control

The lURackMount Receiverd6s compr ehensi v-eolofliqum erystalmiaptags| interf
(LCDs) for displaying receiver status, configuration settiagsl waveform graphics; individual function keys for
the most common settings; and a complete numeric keypad for convenient parameter entry.

In a singlechannel configuration, waveform graphics are displayed on thenteft LCD and receiver settings are
on the second LCD from the left. A static Quasonix logo is shown on the twenniggitLCDs.

In a dualchannel receiver, the two LCDs located to the right of the power switch are designated for Channel 1,
while the other two LCDs are designated for Chanel

= cny Main 1t o A
J 0.8 &
pt pt

3R0. n(n(k TN

RECEIVER
DEMOULATOR
SYNCHRONIZER

Figure 10: Front Panel Diagram for Dual-Channel Configuration

The front panel keypad is shownkigurell.

Figure 11: Front Panel Keypad

4.4 3U Front Panel Control

The 3U front panel control interface is identical to the 1U front panel control interface except that the front panel
keypad is implemented as a virtual keypad on the right touchscreen of the 3U, as shigureih?2.

A Quasonix, Inc.
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. 3RD GENERATION RDMS™ !
QUF\SO(“I RECEIVER / DEMODULATOR / SYNCHRONIZER D |
e 2. ey

Figure 12: 3U Front Panel Graphics, DQM, Main Menu, and Virtual Keypad

4.5 Waveform Graphics

Each channel d6s wavef or m -tygnedspahrepcesentdtioisoptl gy mpeoei ded i g ra
constellation, or eye pattern in the case for PCM/FM.

An example of a PCM/FM eye pattern is showirigure13. An example of an SOQPSK corl#on is shown in
Figure14. Additional information about waveform graphics displays, including spectrum displays, is located in
sectiond.6.2.29

Figure 13: Example PCM/FM Eye Pattern Figure 14: Example SOQPSK Constellation

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 icoas shown irfrigure15.

A8 Quasonix, Inc.
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Lock
Detect

AGC
Zero
Line

Signal Signal
Strength  Quality

Figure 15: Waveform Graphics LCD with Locked PCM/FM Signal

The signal strength bar, the left of thetwo withh e | et t er fAS0 bel ow it, transition
10 dB EDb/NO and greater. The level in dBm is indicated above the bar.

The measurement of strength from an incoming telemetry signal by itself does not provide enough information

aboutthe integrity of the received data. Therefore, the Data Quality Metric (DQM) is displayed to the right of the
signal strength bar, with AQ0 below the graph. It tran:
quality of 10. The DQM levekidisplayed at the top of the bar.

4.6 Navigation

The RackMo u n t Receiverbds traditional hierarchical menu sSstr
the front panel keypad, as showrFigurel6.

Figure 16: Front Panel Navigation Keys

Quasonix, Inc.
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4.6.1 Selecting a Receiver Channel

In a singlechannel configuration all front panel keys are active for the receiver. In -@hluahel configuration,
Channel 1 will be active upon staup by default. To toggle control between the channels, press the Select Unit key
on the front panel keypad.

Figure 17: Select Unit Key

The LCD dedicated to receiver settings that is under active control features a white header bar and green text. The
channel number displays in the top right hand corner of the scre€iguire 18, ACH CoO0O designates Col
When the Combiner is On, the Frequency Diversity option must be set to On to see separate Frequency selections

for Channel 1 and Channel 2.

Main Menu
Frequency 1150.000

Freq. Diversity On
Mode PCMFM
Bit Rate 1.0000

Combiner On
Data Polarity Normal
Clock Polarity Normal
Eaualizer Off

Figure 18: Active Main Menu Settings LCD

The Please Wait message, showRigure19, di spl ays wh e n e vdegenerally ewherRobobeSsihg i s bus
a command for longer than osecond. This usually occurs during a Mode change, Ethernet configuration, or due to
configuration via the Browser Interface.

7&£8 Quasonix, Inc.
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PCMFM
SOQPSK
MHCPM
BPS ‘

PLEASE WAIT |
QPSS

AQPSK
AUQPSK
OQPsK

Figure 19: Mode Display with Wait Message

Main Menu Settings

The available options from the Main Megcreen include the following:

=A =4 =4 =4 4 A4 -4 -4 -4 4 -4 -4 -4 4 -4 A4 -4 -4 -4 -

|l

Frequency

Frequency Diversity (Diversity Combiner On)
Mode

Bit Rate

Power Ratio (UQPSK mode only)
Combiner

Data Polarity

Clock Polarity

Equalizer

DQ Encapsulation

Derandomizer

Modulation Scaling (PCM/FM mode only)
Modulation Persistence (PCM/FM mode only)
Differential Decoding (SOQPSK mode only)
AGC Menu

AM Menu

Options Menu

Advanced Menu

System Settings

Graphics Menu

EVTM Menu (with EN option only)

Note: Several of the Main Menu settings are also available viatdieess function keys located to the left of the

numeric keypad. These include Frequency

(6Freqb),

Quasonix, Inc.
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Figure20. Depending on the number of options provided with
when the RDMSE is powered on. To see additional LCD mel
The complete list redisplays continuously fordrar backward, depending on which arrow key is pressed.

Figure 20: Front Panel Keypad

To change a setting or access a secondary menu, use the arrow keys to navigate to the parameter. When highlighted,

the Enter key prompts &sondary menu screen or a setting screen, or changes the setting itself if there are only two
possible states. To back out of asnle n u , press the Escape key, OEscd on t he
4.6.2.1 Frequency

There are two methods available to the user to setthe reeer 6 s frequency. The first one
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 21: Frequency Key on Front Panel

Main Menu Ch:1

Mode SOQPSK
Bit Rate 1.0000
Combiner Off
Data Polarity NMormal

Clock Polarity NMormal
Equalizer Off

DQ Encaps. Disabled
Derandomizer Off

Figure 22: Main Menu, Frequency Setting

7isl Quasonix, Inc.
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Either method displays a frequency entry screen prompt.
panel keypad.

Frequency

Enter New Frequency (MHz)

I150.0000

Figure 23: 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 rigiw &ey
c. Begin typing the desired frequency, in MHz, using the numeric keypad

For example, to set the frequency of abhad receiver to 2250.5 MHz, press the following key combination:

Figure 24: 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
Table2.

4.6.2.1.1 Playback Demodulator

The Playback Demodul ator function allows the RDMSE to
by an Intermediate Frequency (IF) Recorder. This approach has several possible advantages, including superior

trellis demodulation capahiyi relative to other receivers that may have been utilized for the original mission, and

the ability to replay the mission multiple times with different settings to obtain the best achievable results.

When the RDMSE Frequency i7GMHg witha delectaflesSAW Fiter (which is2an@ll MHz , o |
below the standard 200.0 MEE250.0 MHz range), the RF downconverter is bypassed and demodulator IF input

comes from the IF Input BNC instead. From this input, it is SAW filtered according to the IFsEitieg and

demodulated as if it had been received by the RF front end. Accordingly, all democdeilated settings will affect

the performance of the demodulation process.

Quasonix, Inc.
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The normal gain control provided by the RF front end AGC is unavailable whenths receiver as a playback
demodulator. Some IF input gain compensation is available, but the input signal must be within thg0rdBye+
10 dB to obtain optimal performance.

Mod scaling Acquisition mode (the default) accurately determines thelatimduindex of a signal in the presence

of additive white Gaussian noise (AWGN). While AWGN is always present to some extent when the RF front end is
in use, it may not be present when the signal comes directly from the IF input, at least until thekdeytad is

applied to the demodulator input.

There are a few possible approaches to ensure proper demodulation of PCM/FM signals in playback demodulation:

1 If the modulation index is known to be 0.7 (e.g., the recorded source was taken from a digitaittean
set Mod Scale to Off.

1 If there is time for a manual operation after the start of playback, set Mod Scale to Off prior to playback
and switch Mod Scale to Acquire after starting playback.

9 If the modulation index is not 0.7 and acquisition duritaypack is not feasible, set Mod Scale to
Tracking.

Refer to sectiod.6.2.12 for additional information about Modulation Scaling.

4.6.2.2 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 FreqDiversity option is toggled On or Off using the Enter key on the front keysd.

If there are two channels, the Combiner is set to On, and Frequency Diversity is Off, the channels are updated
simultaneously and the Frequency Ch2 option does not display.

Frequency 1150.000
Frequency Ch2 1150.000

Mode PCMFM
Bit Rate 1.0000
Combiner On
Data Polarity Normal
Clock Polarity Normal
Equalizer Off

Figure 25: Main Menu, Frequency Diversity Setting

46.2.3 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.

7A@ Quasonix, Inc.
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Main Menu
Frequency 1150.000

Frequency Ch2 1150.000
Freq. Diversity On

Bit Rate 1.0000
Combiner On

Data Polarity Normal
Clock Polarity Normal

Equalizer Off

Figure 26: Main Menu, Mode Setting

Due to character limitations in the-sereen 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 inte 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 Phase Modulation

STC Space Time Coding

SOQPSKLDPC SOQPSK with Low Density Parity Check (LDPC) Decoder
STCLDPC Space Time Coding with Low Density Parity Check

Note: Changing modes causes the receiver to reload the FPGA, which takes approximately twelve (12) seconds to
compl ete. A
configured. The unit is temporarilynavailable during this time.

0PI

ease Waitbdé message displays

on-the

Quasonix, Inc.
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46.2.3.1 AQPSK Mode

Note that AQPSK mode results in two independent bit streams out of the RDMS. The | data is available on the
normal clock and data outputs, but the Q data is only available on an MDM connector unless the udér has a 3
receiver. Refer tdable5 for connector/pin information for | data outputs (Clock A and Data A) and Q data outputs
(Clock B and Data B).

Main Menu
Frequency 2391.000
Mode AQPSK
Bit Rate 5.0000
Bit Rate B 3.0000
Combiner Off

Data Polarity Normal
Clock Polarity Normal
Equalizer Off

DQ Encaps. Disabled

Figure 27: Main Menu, Bit Rate A and B Settings

46.2.4 Bit Rate

There are two methods available tothe userto settnec ei ver 6 s bit rate. The first
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 28: Rate Key on Front Panel

Frequency 1150.000
Frequency Ch2 1150.000
Freq. Diversity On

Mode PCMFM

Combiner On
Data Polarity Normal
Clock Polarity Normal
Eaualizer Off

Figure 29: Main Menu, Bit Rate Setting

7A°’8 Quasonix, Inc.
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Either method displays a bit rate dialog screen prompt |
numeric keypad, in Mbps. A decimal point is only neededft rates with fidelity down into the kilobits per second
range.

Bit Rate

Enter New Bit Rate (Mbps)

I 000ONNN

Figure 30: Bit Rate Entry Screen

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

Figure 31: Example Keypad Combination for Setting Bit Rate

If an outof-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 SOQRSKode, the receiver will dafilt back to 46 Mbps, the
highest possible rate in that particular mode.

4.6.2.5 Power Ratio (UQPSK Mode Only)

To properly distinguish the iphase (I) component from the quadratphase (Q) component in a modulated
UQPSK signal, the demodulator requires know&edfthe ratio of power between the two components. This degree
of unbalance is specified in dB.

For example, if the | component has four (4) times the power of the Q component, the power ratio will be
10*log10(4/1) = 6 dB. If the | component has lower powhan the Q component, this setting will be negative. For
example, if the | component has 1/5 the power of the Q component, the power ratio will be 10*log16{XB) =

Note that small power ratios, betwe@dB and +3 dB, may be difficult for thleemodulator to reliably distinguish.

Quasonix, Inc.
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QuAsonix

Frequency
Freq. Diversity
Mode

Bit Rate

Combiner
Data Polarity
Clock Polarity
Equalizer

Main Menu

1850.000
Off
UQPSK

5.0000

On

Normal
Normal
Off

Figure 32: Main Menu, Power Ratio Setting

3rd Generation Rack-Mo u n t

Power Ratio

Enter A/B Ratio (dB)

IO - 00Ol

Figure 33: Power Ratio Entry Screen

RD

A pre-detection diversity combiner is available as an optiordi@tchannel receivers. If diversity combining is

nstall ed on

t he

RDMSE,

it can be

Frequency
Frequency Ch2
Freq. Diversity
Mode

Bit Rate

Data Polarity
Clock Polarity
Equalizer

Main Menu

1150.000
1150.000
On
PCMFM

1.0000

Normal

Normal
Off

Figure 34: Main Menu, Combiner Setting

enabl

ed

t hrough

When the combiner is enabled on one channekdlend channel automatically reflects 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 caga stithbged individually

when the diversity combiner is turned on is the channel frequency, which allows for frequency diversity to be
i mpl emented.
mimic thenavigation 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

To ill

ustrate

t he

synchronization of

Diversity On enabled) causes Modulation Scalingdfath channel$o be set to the sarvalue. However, if Mod
Scaling was set to Locked when the Frequency was changed, Mod Scaling will change to Tracking.

4.6.2.7 Data Polarity

The Data option on the Main Menu is for adjusting the data polarity. The parameter options are Normal and

Inverted. To chage the polarity, press the Enter key when the parameter is highlighted from the Main Menu. The

default is Normal.

<l Quasonix, Inc.
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Main Menu
Frequency 1150.000

Frequency Ch2 1150.000
Freq. Diversity On

Mode PCMFM
Bit Rate 1.0000
Combiner On

Clock Polarity Normal

Eaualizer Off

Figure 35: Main Menu, Data Setting

4.6.2.8 Clock Polarity

The Clock option on the Main Menu is for adjusting the cloglapty. 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.

Frequency 1150.000
Frequency Ch2 1150.000
Freq. Diversity On

Mode PCMFM
Bit Rate 1.0000
Combiner On

Data Polarity Normal

Eaualizer

Figure 36: Main Menu, Clock Setting

4.6.2.9 Equalizer (Optional)

The (Adaptive) Equalizer option provides improved reception in multipath channels by reducing distortion. By
enabling the equalizer, multipath fading is reduced and overall link availability is improved.

The Equalizer optiois toggled On or Off using the Enter key on the front panel keypad.

The EQ (Adaptive Equalizer) option is currently available for use with all mexteptSTC modes.

£PA Quasonix, Inc.
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Main Menu
Frequency 1150.000

Frequency Ch2 1150.000
Freq. Diversity On

Mode PCMFM
1.0000

Bit Rate
Combiner On

Normal
Normal

Data Polarity
Clock Polarity

Figure 37: Main Menu, Equalizer Setting

4.6.2.10 Data Quality Encapsulation (DQE)

Data Quality Encapsulation is the process of bundling data quality information along with payload data. This
information is intended for use by a Best Source Selector (BSS) to optimally select correct payload data bits from
amongst multiple streams of potentially errored payload data. Note that optimal performance can only be achieved if
all sources of input to the BSS have independent errors; that is, related sources of data like Channel 1, Channel 2,
and Combiner from a sjte receiver should not be presented to the BSS simultaneously.

Data quality is encoded as a Data Quality Metric (DQM). When calibrated per a standardized procedure, DQM
based on bit error probability (BEP) allows DQE from multiple vendors to interoperate.

The Quasonix DQM is based on statistics developed deep inside the demodulator. Bit Error Probability (BEP) is the
calculated likelihood that a bit is in error. A very low BEP can be determined from only a few bits. BEP does not
require any known data ammwdn be determined quickly and accurately from demodulator statistics. It is an unbiased
quality metric, regardless of channel impairments. The DQM is calculated directly from BEP.

The basic DQM calibration fixture is described in the following steps &rsiréted inFigure 38.

Input corrupted data (with clock)

Extract the frame sync word

Measure the BER of payload data

Compare DQM (converted to BEP) to measured BE&Rracord/store on a packet by packet basis

o~ w NP

Post process BEP and BER to develop score

Q?J?I?[y Converted to BEP

Metric
Interpreter
Clock —» Input Frame ™ Buffer/
Conditioner > Sync/ Store
Data —» Extractor >
> BERT
Measured BER

Figure 38: DQM Calibration Fixture Process

<kl Quasonix, Inc.
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The DQE format includes a header consisting of the following:

1 16-bit sync pattern (OXFAC4)

MSB first: 1111101011000100

1 16-bit ID word (format TBD)

16-bit DQM = min(round{log10(LR) / 12 *

(2°16)), 2716-1)

16-bit unsigned integer, ranges from 0 to 65,53

Likelihood Ratio (LR) = BEP / ((BEP)

Easily reversed:

LR = 107¢12 * DQM / 2716)

BEP =LR/ (1 +LR)

Q is defined as the 0

Q=12 * DQM / 65536

Represents the exponent of 10 in the LR,
which approximates the BEP

Examples:

BEP LR DQM | Q
0.5 1.00 0| 0.00
1E-01] 1.11111E-01] 5211] 0.95
1E-02| 1.01010E-02| 10899 2.00
1E-03| 1.00100E-03| 16382 3.00
1E-04| 1.00010E-04| 21845 4.00
1E-05| 1.00001E-05| 27307| 5.00
1E-06/ 1.00000E-06| 32768| 6.00
1E-07| 1.00000E-07| 38229 7.00
1E-08| 1.00000E-08| 43691 8.00
1E-09| 1.00000E-09| 49152 9.00
1E-10| 1.00000E-10| 54613 10.00
1E-11| 1.00000E-11] 60075 11.00
1E-12| 1.00000E-12| 65535 12.00

Q=3 BEP=1B
Q=7 BEP=1FH

Figure 39: DQE Format

RD

Payload data is a user selectable length with a default of 4096 bits, withcygtion of STC mode, where the

default is 3200 bits, and SOQPSK/LDPC or STC/LDPC mode, where the default is the selected LDPC block size.

With a payload data length of 4096 bits, the network bandwidth expansion is ~1%.

DQM accuracy is verified under vatis channel impairments including AW@&khtic level, AWGNdynamic level

(step response), dropouts;hand and adjacent channel interference, phase noise, timing jitter, static multipath, and

dynamic multipath (similar to break frequency).

To change the D), press the Enter key on the front panel keypad when the parameter is highlighted on the Main
Menu. The parameter options are Enable or Disable. Toggle between options to select the desired state. The default

is Disabled.

Note: When DQE is enabled, normiaik error rate measurements cannot be made on the output data stream.
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Main Menu
Frequency Ch2 1150.000

Freq. Diversity On
Mode PCMFM
Bit Rate 1.0000
Combiner On
Data Polarity Normal
Clock Polarity Normal
Equalizer Off

Figure 40: Main Menu, DQ Encapsulation

As noted above, the DQM is displayed as Signal Quality on the front panel, with -@edéat bar and a number
aboveit (0-10).

4.6.2.11 Derandomizer

The RM RDMSE includes a derandomizer, which can be ena
parameter from the Main Menu and pressing the Enter key on the front panel keypad. The default setting for the
derandomizer is Off.

Main Menu
Freq. Diversity On

Mode PCMFM
Bit Rate 1.0000
Combiner On

Data Polarity Normal
Clock Polarity Normal
Equalizer Off

DQ Encaps. Disabled

Figure 41: Main Menu, Derandomizer

1 Off
1 IRIG T Standard running mode for nwDPC operation
1 CCSDSi Only available when an LDPC Mode is enabled (SOQPSKLRIPSTCLDPC)
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Derandomizer cCh:C Derandomizer

Ch:C

Figure 42: Derandomizer Selections, Non-LDPC Figure 43: Derandomizer Selections, LDPC

4.6.2.12 Modulation Scaling (PCM/FM Mode Only)

Modulation Scaling is a method used to retain the maximum trellis coding gain ofideabM signal. There are
four possible settings: Tracking, Hold, Off, or Acquire.

The RDMSE automatically adjusts demodul ator bandwi dt h |
However, IF filter bandwidth is not automatically adjusted, even when set to automatic. dinismended that the

user manually scale the IF filter bandwidth proportional to the modulation index for modulation indexes greater than

1.0.

4.6.2.12.1 Modulation Scaling i Tracking

When the RDMSE is powered on, the defredoffftomapeseti ng i s A
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.

Frequency, mode, and bit rate changes, or any changes to a preset, cause the Modulation Scaling setting to revert
back to Tracking. This is becausetoptimal 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.

Main Menu
Mode PCMFM

Bit Rate 1.0000
Combiner On
Data Polarity Normal

Clock Polarity Normal
Equalizer Off

DQ Encaps. Disabled
Derandomizer Off

Figure 44: Main Menu, Modulation Scaling  Figure 45: Red Eye Pattern Display 1
I Tracking Tracking
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The graphing eye pattern is displayed in RED when in Tracking mode.

If there are two channels, and the Qoner 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.

4.6.2.12.2 Modulation Scaling i Hold

When the RDMSE has a tragsmiter, Modulation Seating shouid be satitogHeld 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 Hold, the graphing eye pattern is displayed in GREEN, indieatpgmal
modulation index is set.

Main Menu
Mode PCMFM

Bit Rate 1.0000
Combiner On
Data Polarity Normal

NaVaYaYs

Clock Polarity Normal
Equalizer Off

DQ Encaps. Disabled
Derandomizer Off

O N

Figure 46: Main Menu, Modulation Scaling Figure 47: Green Eye Pattern Display i
i Hold Hold

If Modulation Scaling is set to Hold, as showrFigure46, the active modulation scale index is also locked in on a
particular setting. The modulation scale inderier displays next to the Hold 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 Hold 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 poffeycle of the rack, then turn on
the Mod Persist option viaghviain Menu. Refer to sectigh6.2.13 Modulation Persistence.

4.6.2.12.3 Modulation Scaling i Off

The Mod Scaling Off setting is shown kigure48. When Modulation Scaling is set to Locked, the graphing eye
pattern is displayed in GREEN, indicating the optimal olation index is set.
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Main Menu
Mode PCMFM

Bit Rate 1.0000
Combiner On
Data Polarity Normal

NN

Clock Polarity Normal
Equalizer Off

DQ Encaps. Disabled
Derandomizer Off

AVAAYA

Figure 48: Main Menu, Modulation Scaling  Figure 49: Green Eye Pattern Display
i Off i Off

With Mod Scaling turned Off, the Mod Index is set to the optimal 0.700. $tading 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 ingex sett

4.6.2.12.4 Modulation Scaling i Acquire

When the RDMSE is powered on, the default setting is A
condition. Acquire mode has two states: Armed and Triggered. When Modulation Scaling is set to Acquire, in the

absnce of signal, the eye pattern will turn Yellow, as showrigure51, the state is set to Armed. In Armed state,

modulation scaling operates continuously.

Main Menu
Mode PCMFM

Bit Rate 1.0000
Combiner On
Data Polarity Normal

Clock Polarity Normal
Equalizer Off

DQ Encaps. Disabled
Derandomizer Off

Figure 50: Main Menu, Modulation Scaling i Figure 51: Yellow Eye Pattern Display i
Acquire Acquire

If the receiver is locked and the delta h (the change in modulation index) has settled below théngedteotd 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 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 ntod&cquire again.
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4.6.2.13 Modulation Persistence (PCM/FM Mode Only)

The Mod Persist option allows the current state of the Mod Scaling setting to be retained following-afpower
cycle of the rack. The default value is Off, as showRigure52.

Bit Rate
Combiner
Data Polarity
Clock Polarity
Equalizer

DQ Encaps.
Derandomizer
Mod Scaling

Main Menu

1.0000
On
Normal
Normal
Off
Disabled
Off

Acquire

Figure 52: Main Menu, Modulation Persistence i Off

To retain a Locked index number, or to remain in Acquire mode, scroll to the Mod Bptsist then toggle the

setting to On.

Bit Rate
Combiner
Data Polarity
Clock Polarity

Equalizer

DQ Encaps.
Derandomizer
Mod Scaling

Main Menu

1.0000
On
Normal
Normal
Off
Disabled
Off

Acquire

Figure 53: Main Menu, Modulation Persistence i On

4.6.2.14 Differential Decoding (SOQPSK Mode Only)
In SOQPSKTG mode, differential encoding and decoding eliminates the phase ambiguity inhehethtewit

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. Ttoefault value is On.
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Main Menu Ch:C
Mode SOQPSK

Bit Rate 1.0000
Combiner On
Data Polarity Normal

Clock Polarity Normal
Equalizer Off

DQ Encaps. Disabled
Derandomizer Off

Figure 54: Main Menu, Differential Decoding

4.6.2.15 HyperTrackE

Hy per Tr a c kdigitai astenaarcontiol grotocol that offers many benefits in antenna tracking performance
and system operation. These benefitstoo numerous and widanging to describe fully here, but they include
improved tracking stability, rangeased tracking bandwidth, ability to track through strong interfering signals,
rejection of incidental AM (e.g., from spinning test articles), aptimal multireceiver tracking.

Enabling HyperTr ackE swi t c hdigital mhodee This Modéraqaites ap a n e | out put
Hy p e r T4campakitie ACU for proper operation and to take advantage of the performance improvements.
Di sabl i ng RwitphesrthE AM lzagk panel output to legacy analog AM mode.

Not e, i n a-etlipgeeectives ihekSync Detect digital status output is unavailable. Also, when
Hyper TrackE is enabled, the Lock Detegtofli ghteaHypeafTusa
digital output data.

Main Menu
Combiner On

Data Polarity Normal
Clock Polarity Normal
Equalizer Off

DQ Encaps. Disabled
Derandomizer Off

Mod Scaling Acquire
Mod Persist Off

Figure 55: Main Menu, HyperTrack

4.6.2.16 AGC Menu

Access the Automatic Gain Control (AGC) menu from the front panel Main Menu. Select the AGC Menu, and then
press the Enter key on tfrent panel keypad.
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Main Menu
Data Polarity Normal

Clock Polarity Normal
Equalizer Off
DQ Encaps. Disabled

Derandomizer Off

Mod Scaling Acquire
Mod Persist Off
HyperTrack Disabled

Figure 56: Main Menu, AGC Menu Selection

The AGC (Automatic Gain Control) menu, showrFigure57, includes the following parameters:

=A =4 =4 -4 =4

1

Polarity (Positive/Negative)
AGC Scale (dB/V)

Time Constant (in ms)
AGC Freeze

AGC Zero Mode

Zero AGC

4.6.2.16.1 AGC Polarity
The Polarity option is used to toggleetautomatic gain control polarity between positive and negative.

The user may toggle the Polarity values by scrolling to the Polarity option and pressing the Enter key on the front
panel keypad until the desired value, plus (+) or miAusign, displays.

AGC Menu

AGC Scale (dB/V) 10.0
Time Constant 100.0
AGC Freeze Off
AGC Zero Mode Manual
Zero AGC

Figure 57: AGC Menu, Polarity Highlighted

4.6.2.16.2 AGC Scale

The AGC Scale option, shown igure58, adjusts the voltage of the AGC back panel BNC output. The scale can
be set in units of dB/V (decibels per volt). The higher the scale is set, the more dynamic range the AGC output can
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repreent, but the lower its resolution will bEhe AGC output is calibrated to a load of 1 KOhm. Operation into
other load impedances will result in the effective AGC scale factor being higher or lower than expected.

For example, suppose the AGC zero poirfil@ dBm. The AGC output will be 0.0 V when no input signal is
applied. When a signal 80 dBm is received (i.e., 20 dB above the zero point), then the AGC output will be 2.0 V
if the scale is set to 10 dB/V and 1.0 V if the scale is set to 20 dB/Vinalxenum AGC output voltage is +5.0 V.

To change the AGC Scale value, select AGC Scale, then press the Enter key on the front panel. An entry screen
(Figure58) promps t he operator to type a new AGC Scale value, i
keypad. When the new value is entered, press the Enter key on the keypad.

AGC Menu
Polarity Positive

AGC Scale (dB/V) Ch:

Enter
Time Constant 100

AGC Freeze Off
AGC Zero Mode Manual

Zero AGC

Figure 58: AGC Menu, AGC Scale Selection and Entry Screens

4.6.2.16.3 AGC Time Constant

The Time Constant option, shownkigure59, sets the time constant of the AGQ@bg@anel BNC output. The time
constant can be set in units of ms (milliseconds). The higher the time constant, the slower the AGC output voltage
will move in response to changes in input signal level.

Because the AM back panel BNC output tracks any ingagslevel changes that are not tracked by the AGC, the
AM output will include any signal amplitude frequency content from (approximately) the inverse of the AGC time
constant up to the AM bandwidth limit. For example, if the AGC time constant is s80 tmd and the AM

bandwidth is set to 100 Hz, then the AM output will include any AM frequencies between roughly 10 Hz and 100
Hz.

To change the Time Constant value, select Time Constant, then press the Enter key on the front panel. An entry
screenfigure59) prompts the operator to type a new Time Const
numeric keypad. When the new value is entered, press the Enten kiey keypad.
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AGC Menu
Polarity Positive

AGC Scale (dB/V) 10

Time Constant Ch:

Enter I Time

AGC Freeze Off
AGC Zero Mode Manual

100.0
Zero AGC

Figure 59: Time Constant Selection and Time Constant Entry Screens

Refer to Appendix B for additional details about recommended AGC/AM settings.

4.6.2.16.4 AGC Freeze

AGC Freeze disables the hardware gain compensatignsiach that gain from the RF input to the IF output is

fixed. The receiver front end becomes a constant gain block, which may be useful for making receiver noise figure
measurements or antenna G/T measurements. Note, however, that RSSI measurement@adoAputs will

continue to reflect changing input levels within al6/dB window around the frozen level. Also, RSSI is calibrated

to be precise enougheven varying fronend gai® that AGC Freeze is not absolutely necessary to obtain excellent
noise figure or G/T readings via the RSSI measurement.

AGC Freeze can be enabled or disabled through the AGC Menu by pressing Enter when the parameter is selected.
The Enter key acts as a toggle switch.

AGC Menu
Polarity Positive

AGC Scale (dB/V) 10.0
Time Constant 100

AGC Zero Mode Manual
Zero AGC

Figure 60: AGC Menu, AGC Freeze Selection

4.6.2.16.5 AGC Zero Mode

The AGC Zero Hold (On/Off) option from the 2nd Generation RDMS was replaced by AGC Zero Mode. There are
three available settings, Manual, Hold, or Hold and Save.

1 Manuali Means the AGC must be zeroed (set) manually aftefreaquency or IF bandwidth change, or
after a power cycle; the IF bandwidth may change if the bit rate changes

B Quasonix, Inc.



QuUAsoNIx
3rd Generation Rack-Mount RD

If AGC was already zeroed and a user scrolls through the AGC Zero Mode options, AGC zero is cleared
when Manual is selected.

1 Holdi Means the AGQvill hold its zero level after any frequency or IF bandwidth change but must be
zeroed manually after a power cycle

1 Hold and Savé Means the AGC will hold its zero level after any frequency or IF bandwidth change, or
after a power cycle

The user may scriothrough the AGC Zero Mode values by scrolling to the AGC Zero Mode option and pressing the
Enter key on the front panel keypad until the desired value displays.

AGC Menu
Polarity Positive
AGC Scale (dB/fV) 10.0
Time Constant 100.0

Zero AGC

Figure 61: AGC Menu, AGC Zero Mode-Manual Highlighted

The AGC Zeo mode (manual, hold, or hold and save) remains set if a waveform mode changes.

4.6.2.16.6 Zero AGC

Zero AGC 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 ZeroGAis not been set, the signal strength bar displays in gray
and lacks the blue zero indication line, showFkigure62.
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Signal Signal
Strength  Quality

Figure 62: Waveform Graphics Before Zero AGC Set

A typical application of the Zero AGC 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 antennaandirection that is expected to yield the lowest signal level that the receiver
is likely to encounter, such as a cold, dark sky.

3. Activate Zero AGC under this condition. (Scroll to Zero AGC, and then press the Enter key on the front
panel, as shown iRigure63.)

4. After the Zero AGC is set, the signal strength bar changes from gray to green (if there is a signal lock), and
a blue line indicates the zeralue set, as shown Figure64. The strength bar changes from gray to red if
there is no signal lock.

AGC Menu

Polarity Positive
AGC Scale (dB/V) 10.0
Time Constant 100.0
AGC Freeze Off

AGC Zero Mode Manual

Figure 63: AGC Menu, Zero AGC Highlighted
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AGC
= Zero
Line

Signal Signal
Strength  Quality

Figure 64: 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 procesgnsures that the AGC output voltage will not cross through zero volts DC under normal
operation.

Note: As mentioned in sectiofh.6.2.16.4 AGC Zero is cleared if aser scrolls to Manual in the AGC Zero Mode
options (Manual, Hold, Hold and Save).
4.6.2.17 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.

Main Menu
Clock Polarity Normal

Equalizer Off
DQ Encaps. Disabled
Derandomizer Off

Mod Scaling Acquire
Mod Persist Off
HyperTrack Disabled
AGC Menu

Figure 65: Main Menu, AM Menu Selection
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The AM (Amplitude Modulation) menu includes the following parameters:

1 AM Bandwidth (00)

1 AM Polarity (Positive/Negative)
1 Scale (0.82.5)

1 AGC Comp (Enabled / Disabled)

4.6.2.17.1 AM Bandwidth

To change the AM Bandwidth value, select the appropriate option, as sh&iguia66, then press the Enter key
on the front panel.

AM Menu
AM Bandwidth 100.0000

AM Polarity Positive

Scale @ 1.,00000
AGC Comp Enabled

Figure 66: AM Menu, AM Bandwidth Figure 67: AM Bandwidth Entry Screen
Highlighted

An entry screen prompts the operator to enter a new AM
shown inFigure67. When the new value is entered, press the Enter key on the keypad.

The AM Bandwidth can be set from 5.0 to 50000.0 Hz.

4.6.2.17.2 AM Polarity

The user may toggle the AM Pallgr(Figure68) value by pressing the Enter key on the keypad until the desired
value displays. Values are Positive and Negative.
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AM Menu
AM Bandwidth 00.0000
AM Polarity

Scale 00000
AGC Comp Enabled

Figure 68: AM Menu, AM Polarity Highlighted

4.6.2.17.3 AM Scale

To change the AM Scale value, select the Scale option on the AM Menu, as sHegur@®9, then press the Enter
key on the front panel.

AM Menu
AM Bandwidth 00.0000
AM Polarity Positive
Scale 1.00000
AGC Comp Enabled

Figure 69: AM Menu, Scale Highlighted Figure 70: AM Scale Entry Screen

An entry screen prompts the operator to enter a new AM
shown inFigure70. When the new value entered, press the Enter key on the keypad.

The AM Scale has a range froft28to +128 At its default setting of 1, the response is 2§, pnto a50 ohm load
with a 50% AM.

4.6.2.17.4 AGC Comp

The user may toggle the Automatic Gain Control (AGC) Compensatiorbstaterolling to the AGC Comp option

and pressing the Enter key on the front panel keypad until the desired value displays (Enabled or Disabled). Refer to
Appendix B for more information about the AGC Comp function.

Sl Quasonix, Inc.



QuAsonix

3rd Generation Rack-Mount RD

AM Menu

AM Bandwidth
AM Polarity
Scale

100.0000
Positive

1.00000

Figure 71: AM Menu, AGC Comp Highlighted

4.6.2.18 Options Menu
The Options MenuRigure73), which is accessed through the Main MeRig(@re72), provides the following

selections:
1 Save Receiver Settings
i Load Presets Menu
 Save Presets Menu
1 Factory Default

4.6.2.18.1 Save Receiver Settings

The Save Receiver Settings option, showRigure73, saves the current RDMS parameters. For example, the user

may have changed a variety of parameters since the last shutdown/power up of the receiver and does not want to
lose the settings in the event of a power outage. It is similar to saving a preset, but instead of saving the settings to a
preset and recalling the preset, the current settings are just saved. If power is lost to the receiver, the saved settings
are stillset upon power up.

Main Menu
Equalizer Off

DQ Encaps. Disabled
Derandomizer Off
Mod Scaling Acquire

Mod Persist Off
HyperTrack Disabled
AGC Menu

AM Menu

Figure 72: Main Menu, Options Menu Selection

Options Menu ch:C

Load Presets
Save Presets
Factory Default

Figure 73: Options Menu, Save Receiver Settings
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4.6.2.18.2 Load Presets Menu

The Load Menu allows previously stored configurasettings from the Save Presets screen, or the system default
presets, to be retrieved. (The RDMS ships with predefined presets. Presets are always available even if the user has
not created any custom presets. vddlpresets sefect the appopriate mpt y O
option, then press the Enter key on the front panel.

The Load Presets screen, showifigure75, displays eight (8) slots which contain saved preset configurations. The
menu displays the file name for the preset next to the load slot. These names can be modified via the Browser
Interface. The file name may be truncated on the front panel display since the Browser Interface allows up to 20
characters. Use the Up and Down arrow keys to select a load slot with desired file name displayed. Pressing the
Enter key loads the stored preset aadfigures the receiver accordingly.

Options Menu Ch:C
Save Receiver Settings_

Save Presets

Load Presets
Preset 1 Mission 1

Preset 2 Mission 2

Preset 3 Mission
Factory Default Preset 4 Mission ¢
Preset 5 Mission
Preset 6 Mission

Preset Mission

-
!

(=]

(=]

Preset Mission

Figure 74: Options Menu, Load Presets Figure 75: Load Menu, Load Presets

4.6.2.18.3 Save Presets Menu

With the 3rd Generation RDMSE t. heAr ebriasn dn o esmu RfDMSH o na

default presets. The Save Presets Menu allows the current settings to be saved for convenient retrieval at a later time,
or for quickly switching between configurations. The Save Presets Menu, shéiguie76, shares the same set of
presets with the Browser Interface.

The Save Presets Menu, showrigure76, illustrates the eight (8) slots for saving presets. Use the Up and Down

arrow keys to select a save slot. Press the O0Enter6 ke

displays whilethe configuration is being saved, then the front panel redisplays the Options Menu.

Quasoni x® new Browser Interface may be used to cust omi

preset parameters and advanced settings. Users of previbus@e ner at i on RDMSE receivers
additional flexibility an improvement over simply typing a new preset name in a front panel screen. The Browser
Interface Saved Presets window, discussed in se4tibd is handy for viewing complete preset descriptions. Since

there is no delete presets option, this helps the user to know which presets might be overwritten.

Presets may also be exported and imported from a file saved on a connected computer. Refer4o/sg@&ion
(Export) or sectior.7.6.4(Import) for additional information.
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Save Presets Ch:C
Preset 1 My Test Preset

Save Presets
Preset 1 Milssion 1

Preset 2 Mission Preset 2 Mission 2

Preset 3 Mission Preset 3 Andromeda3

Preset 4 Mission Preset Mission 4

Preset 5 Mission Preset Mission 5

Preset 6 Mission Preset Mission 6

Preset Mission Preset Mission

P
3
4
5
6
7
8

[ I G

7 7
Preset 8 Mission Preset Mission 8

Figure 76: Save Menu, Save Presets i Slot 1 and Slot 3 Contain Saved Presets

4.6.2.18.4 Factory Default

The Factory Defaulbption allows the user to reset each channel of the-Riekit Demodulator/Receivers to the
factory default settings. Factory Default reset does not affect Ethernet settings or presets.

Options Menu Ch:C
Save Receiver Settings

Load Presets
Save Presets

PLEASE WAIT

Options Menu Ch:C
Save Receiver Settings

Load Presets
Save Presets

Figure 77: Options Menu, Factory Default Selection and Reset in Process

4.6.2.19 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 shdviguie78, provides access to the following
options:
1 Sync Bit Rate
IF Filter
Phase Noise Comp (PCM/FM mode only)

Output Muting

il
il
1 Muting Timeout
il
1 DC Antenna
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Mod Scale Index

Best Channel Selector

Time Aligner

AFC Mode

PCM Encoding

LDPC Mode

Viterbi Decoder (K7 Option required) (Legacy PSK modes only)
Video Output Menu

Clk/Data Output Menu

Test Utilities

=A =4 =4 4 4 A -4 -4 -4 -

Main Menu
DQ Encaps. Disabled

Derandomizer Off
Mod Scaling Acquire
Mod Persist Off

HyperTrack Disabled
AGC Menu

AM Menu

Options Menu

Figure 78: Main Menu, Advanced Menu

4.6.2.19.1 Synchronize Bit Rate

Synchronize Bit Rate sets the receiverds commanded bit
signal. The purpose of this process is to eliminate unintended bit rate offset error so that the receiver can make full
useof 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 synchronizéock range and actually be locked.

The Sync Bit Rate option is located on the Advanced Menu, as shdviguire79.
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Advanced Menu ch:C

Figure 79: Advanced Menu, Sync Measured Bit Rate Selection

To apply the measured bit rate, scroll to the Sync Bit Rate option to highlight it. Then press the Enter key on the
front panel keypad. The displayed bit rate value will be set as the new bit rate.

Note: The measured bit rate will be set whether it is accurate or not. For proper operation, ensure that the receiver
indicates it is locked (green padlock) prior to using the Sync Bit Rate function.

4.6.2.19.2 IF Filter

The receiverds i nt e qin&iguedl, incledes eight (8)eSAW filters tangiag in barfdwidth

from 250 kHz to 40 MHz in approximately owoetave steps. The standard eight filters are 250 &bz kHz, 1

MHz, 2 MHz, 4.5 MHz, 10 MHz, 20 MHz, and 40 MHz. These filters serve asaliating filters ahead of the A/D
converter in the demodulator itself. In addition, they can provide an added measure of adjacent channel interference
rejection.

SANTEK
855735
. 823283

Figure80: 70 MHz | F Module in 206 x 30 Chassis
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The measured responses of the eight filters are shown in Figure 73 and Figure 74 (note the change of horizontal

scale between the two figures).

3rd Generation Rack-Mount RD

Six additional filters are availablelaving 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 75 and Figure 76.

Contact Quasonix for information about the optional filters.
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Figure81: 70 MHz | F Module in 206 x 30 Chassis SAW Filter
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Figure 82: SAW Filter Responses, Wide Group (Plotted on 100 MHz Span)
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Figure 83: Optional SAW Filter Responses for 70 kHz to 6 MHz
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Figure 84: Optional SAW Filter Responses for 14 MHz and 28 MHz

Based on the receiverds high Il evel of integration, the
mode and bit rate settings of the demodulator. Although manual filter selection is available via the IF Filter Menu on

the front panel LO, as shown ifrigure85, manual selection is not recommended. In the case of a receiver with

diversity combining enabled, the two channels must have the sdiitteriBelected for proper operation.

Advanced Menu ch:C IF Filter Ch:C
Sync Bit Rate

70 KHz

250 KHz

500KHz

1.0 MHz

Phase Noise Comp Off
Muting Timeout 1000
Output Muting Off

DC Antenna Disabled
Mod Scale Index 0.700
Best Ch Selector On

Time Alianer Disabled

1.4 MHz
2.0 MHz
3.0 MHz
4.5 MHz

Figure 85: Front Panel Advanced Menu and IF Filter Menu

4.6.2.19.3 Phase Noise Comp (PCM/FM Mode Only)

The Phase Noise Comp option, showirigure86, is used to set the Phase Noise Compensg@®Nic) value to

On, Off, or Auta When set to Auto, the RDMS continuously checks and determines which mode (with PNC or
without) has a higher data gjity value and automatically sets the unit to that m&ader to sectioll, Appendix

C, for detailed information about Phase Noise Compensation.
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Advanced Menu ch:C
Sync Bit Rate 5.0000

IF Filter 10.0 MHz
Phase Noise Comp  Off
Muting Timeout 1000

Cutput Muting Off

DC Antenna Disabled

Mod Scale Index 0.700

Best Ch Selector On

Time Alianer Disabled

Figure 86: 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.

4.6.2.19.4 Muting Timeout

RD

The Muting Timeout option,;@wn inFigure87is used to set a timeout value (in milliseconds). This setting is used

to determine when to mute (stop sending data) when the Maithgn is set to On.

Advanced Menu ch:C
Sync Bit Rate 5.0000

IF Filter 10.0 MHz
Phase Noise Comp  Off

Muting Timeout 1000
Output Muting Off

DC Antenna Disabled

Mod Scale Index 0.700

Best Ch Selector On

Time Alianer Disabled

Figure 87: Advanced Menu, Muting Timeout Selection

A dialog screen displays prompting the operator to enter a new Muting Timeout value (in milliseconds) using the

rackés front panel numeric keypad. The
shown inFigure88. When the new value is entered, press the Enter key on the keypad.

v al

d

range
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Muting Timeout Ch:

Enter Muting Timeout

1000

Figure 88: Muting Timeout Entry Screen

4.6.2.19.5 Output Muting

The Output Muting option, stwn inFigure89, is used to set the muting value to On or Off. When the Output

Muting option is set to On, the receiver stops sending clock andnfiatanation 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 résoatdilled with bad data.

Advanced Menu ch:C
Sync Bit Rate 5.0000

IF Filter 10.0 MHz
Phase Noise Comp  Off
Muting Timeout 1000

DC Antenna Disabled
Mod Scale Index 0.700
Best Ch Selector On

Time Alianer Disabled

Figure 89: 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.

4.6.2.19.6 DC Antenna
The DCAntenna option is only available when using thieshd downconverter AND P and C bands are enabled.

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.

1 When the downconveéng antenna is not available, this command displays only an assumed value.

1 The downconverting antenna setting only applies to C band frequencies.
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Advanced Menu ch:C
Sync Bit Rate 5.0000

IF Filter 10.0 MHz
Phase Noise Comp  Off
Muting Timeout 1000
Output Muting Off

Mod Scale Index 0.700
Best Ch Selector On

Time Alianer Disabled

Figure 90: Advanced Menu, DC Antenna Selection

The downconverting antenna haslad that is used to downconvert C band signals (4400 MBZ50 MHz) to a
lower frequency range known as P band (400 MH450 MHz) using an LO frequency of 5550 MHz. This results
in two issues that are addressed by the downconverting antenna control.

1. Spetral Inversion

In a downconverting antenna, the LO is higher than the RF (high side injection) and the lower side
band result is selectddthe spectrum is inverted. All C to P band downconverting antennas are
assumed to produce a spectrally inverted sigita 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 ilpproper
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 Frequesy 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 g 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 anteenabled 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 antenndisabled the receiver is tuned to the specified C
band frequency ahspectral 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 spectrahversion is disabled.

4.6.2.19.7 Mod Scale Index

The Mod Scale Index option, shownkigure91, 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 igsthe Modulation Scaling option is simultaneously changed to Hold. The Hold
notation includes the new index number that the operator has chosen.

If the held index number is to be retained following a pewafécycle of the rack, then turn on Mod Persist from the
Main Menu. Refer to sectiof6.2.13 Modulation Persistence.
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To change the Modulation Scale Index, select Mod Scale Index, then press the Enter key on the front panel.

A dialog screen displays prompting the operator to ent
numeric keypad. The valid modulation scale index range is 0.350 to 8.000. The Index Entry screen is shown in
Figure92. When the new value is entered, press the Ereteohk the keypad.

Mod Scale Index

Advanced Menu ch:C

Sync Bit Rate 5.0000
IF Filter 10.0 MHz Enter M ale Index
Phase Noise Comp Off
Muting Timeout 1000 0.701
Output Muting Off -
DC Antenna Disabled
Mod Scale Index 0700 |
Best Ch Selector On
Time Alianer Disabled
Figure 91: Advanced Menu, Mod Scale Index Figure 92: Mod Scale Index Entry
Selection

To clear any locked modulation scale index number, go to the Main Menu and toggle the Mg Gut#din back
to Tracking. After Mod Scaling is set to Tracking, the
the mod index.

4.6.2.19.8 Best Channel Selector

The Best Channel Selector option, showkigure93, is used to set the Best Channel Selector value to On or Off.
When this option is On, the combiner data output selects the best channel (1, 2, or Combiner) based on DQM.

Advanced Menu ch:C
Sync Bit Rate 5.0000

IF Filter 10.0 MHz
Phase Noise Comp Off
Muting Timeout 1000
Output Muting Off

DC Antenna Disabled
Mod Scale Index 0.700

Time Alianer Disabled

Figure 93: Advanced Menu, Best Channel Selector

The user may toggle the Best Channel Selector value by pressing the Enter key on the front panel keypad until the
desired value displays.
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The BestChannel Selector (BCS) is arevolutionarne w f eat ure, unique to the Quason
ensure that the bagkanel data output from the Combiner is always optimal, even in rare cases where the Pre
Detection Diversity Combiner struggles relative to Channel 1 and Channel 2.

Normally, the PreDetection Diversity Combiner adds weighted copies of the Channel 1 and Channel 2 received
signals to synthesize an improved combined signal. If the only impairment is noise (e.g., the test article is
approaching maximum range), this combined sigmaptimal, and provides 3 dB sigratnoise improvement over
Channel 1 and Channel 2 individually.

However, other impairments may cause the Channel 1 and Channel 2 signals to be uncombinable or to produce a
suboptimal combined signal.

One simple examplis frequency diversity with different multipath on Channel 1 and Channel 2. If the-signal

noise ratio is equal on both received channels, the combined signal will be composed of half of each. This summed
signal has half the amplitude of unintendedeetibns, but twice as many. The increased number of reflections can
degrade demodulation performance, which may result in a higher bit error rate from the Combiner data output
compared to the Channel 1 and Channel 2 data outputs.

The BCS solves this prolsteby selecting the best output data from Channel 1, Channel 2, and the Combiner on a
bit-by-bit basis. The backanel data output from the Combiner comes from the BCS whenever it is enabled, as
shown in the system block diagramRigure94.

High Carrier
Drynamic- Tracking/
Range AGC Bit Sync
. Down- - Demod BERT/
[ AW Fiters 2 Comversion S5 SODS Bk oo B ool e | DO
Conversion v yne
L] AMIAGC Out
Down-
70 MHz IF Out
Conversion/ » Modulator —
Fast AGC Analog/video Outputs
* Combined L ’—'
Pre- . Demod Ben BERT/ lack/
COMBINER Detection iE%d ::lt;:[ ’ (Tier 0, 1, II, DZEES; Channel DQE/ [Data
Combiner q Legacy, 5TC) Selector / PCM Sync
* EE— * — 5
Down- Carrier
Conversion/ Tracking/
Fast AGC Bit Sync
& —
70 MHz IF In 70 MHz IF Out Analog/video Outputs
+—
Double or Base-
Rein | Triple Switched CUE“{’:"E“;O Lona | Adaptive | U?;'[‘J’?d“ wee | | | %EgETf
Down- "| SAW Filters " "| Equalizer 7 e "| Decoder Clotk]
Conversion Fast AGC Legacy, 5TC) PCM Sync | fata
. i
Ls»  High Carrier
Dynamic- Tracking/ CHANNEL 2
Range AGC —> Bit Sync
AMAGC Out

Figure 94: System Block Diagram with Best Channel Selector

This process yields optimal data output on a single connector under all conditions. The only penalty for this
performance i mprovement is increased processing | atenc:
Refer to sectiod.6.2.10for details about DQE.
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When the BCS is disabled, the bgmnel data output from the Combiner comes from the Diversity Combiner
demodulator, as it traditionally has.

Another wique advantage of the BCS is that its output can be encapsulated usirgdRé@rd Data Quality
Encapsulation (DQE) for use by an external B&stirce Selector (BSS). This capability allows spatial diversity

across a vast range with a minimal numbeB85 channels and attendant bandwidth. Further, since the BCS need

only accommodate relatively miniscule latency differences between its inputs, its local performance may exceed that
of a BSS designed to handle several seconds of time delay between cHanvielg an external BSS with several
RDMSE BCS outputs |l everages the strengths of both.

4.6.2.19.8.1 Best Channel Selector Status

Best Channel Selector status is only displayed with the Combiner option enabled and set to On. This status displays
in the righthand si& of the combiner signal indicator windotw, the left of the combiner Signal Quality (Q) status,
as slown in Figure95.

Combiner
BCS Signal Qualty  Signal Quality

Best Signal Indicator

Figure 95: Best Channel Indicator Example

Two status items display for the BCS. First, BCS Signal Quality is indicated with acoaled bar that indicates

the data quality for the presently selected channel. Numerical data quality is shown ali@re Thés indicator

works just like the Combiner Signal Quality to the right of it. Second, BCS channel selection is shown below the
BCS Signal Quality bar.

Each demodulated signal (Channel 1, Combiner, and Channel 2) is represented by a charact€Sst#tes3

di splay (616, 6C6, and 0206 respectively). The color
bestchannel selection process:

Quasonix, Inc.
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1 Bright greeri Best signal; this signal has the highest data quality of all correlatinglsigmd its quality
is directly reflected in thBCSquality bar

1 Greeni Good signal; this signal correlates sufficiently to the best signal to participate-chiaestel
selection, but its data quality is not highest

1 Redi Bad signal; this signaloes not correlate sufficiently to the best signal to participate irchasinel
selection

1 Greyi Disabled signal; the BCS is set to Off

The preceding descriptions may seem to imply a static state for each channel. In reality, channel dynamics including
noise, may cause fairly rapid changes in BCS state. The BCS indicator shows a snapshot of the current status
multiple times per second, but may not reflect every state transition in a highly dynamic envirdnraédition,

Signal Quality updates are nataessarily synchronized. Thus, as channel conditions change, there may be brief
times when Combiner data quality appears to exceed BCS data quality. On average, BCS data quality will always
equal or exceedCombiner (and Channel 1 and Channel 2) dataitgual

In general, the Combiner is expected to be the best channel. However, many conditions may lead to selection of
Channel 1 or Channel 2 as the best channel. One common condition is multipath. Another&@a@anthtess

intuitived condition is absence ofasyi g n a | i mpair ment . I n this case, al |l ch
quality, so the BCS cannot distinguish one that is fAbe:
something changes. Similarly, if no signal is present,the®8@Sy pi ck any channel as fAbest

When the BCS status display indicates the Combiner is the best signal, the BCS and Combiner Signal Quality bars
indicate equal quality for the BCS and for the Combiner. When the BCS status displajemdibannel 1 or

Channel 2 is the best signal, the BCS Signal Quality bar indibateer data quality for the BCS than for the

Combiner. This difference highlights the improvement provided by the BCS relative to Combiner data alone.

Figure96ill ustrates a good signal for Channel 1 and Channel 2, with the best signal being selected from the
Combiner.

Figure 96: Best Channel Indicator-Combiner

Figure97illustrates a good signal for the Combiner and Channel 2, with the best signal being selected from Channel

1. This is an example of all channels being essenti al

¥ Quasonix, Inc.
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Figure 97: Best Channel Indicator-Ch 1

Figure98illustrates a bad signal for Channel 1, a good signal for the Combiner, with the best signal being selected
from Channel 2. fiis can happen if one received signal is so much better than the other that the combined signal is
composed of essentially 100% of the better signal and 0% of the worse signal.

Figure 98: Best Channel Indicator-Ch 2

Figure99illustratessevere equalized multipath for Channel 1 and moderate equalized multipath for Channel 2. Note
in this case the Combiner data qtyals slightly better than Channel 1, but Channel 2 data quality is much better

than the Combiner. In this case, the BCS selects Channel 2, as showrtibgl¢dCS selection indicator and

BCS data quality of 10ithout the BCS, the Combiner output @ajuality would be less than 6.

Figure 99: Best Channel Data Quality Better than Combiner Data Quality
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Figure100illustrates BCS Off.

Figure 100: Best Channel Indicator Off (Grey)

4.6.2.19.9 Time Aligner

The Time Aligner option is only available with the Combinption enabled and set to On. The Time Aligner can
be disabled or enabled. When disabled, it remains Off and does not affect the combiner.

Advanced Menu ch:C
Sync Bit Rate 5.0000

IF Filter 10.0 MHz
Phase Noise Comp Off
Muting Timeout 1000

Output Muting Off

DC Antenna Disabled
Mod Scale Index 0.700
Best Ch Selector On

Figure 101: Advanced Menu, Time Aligner Selection

Enabling the (combiner) time aligners shown irFigure101, lets it determine when to operate (with no user
intervention).

Maximal ratio combining can only achieve optimal performantieefChannel 1 and Channel 2 input signals are
accurately phasend timealigned. Traditionally, diversity combiners have performed phase alignment only, relying
on the telemetry system design to provide adequate time alignment.

However, there are caseswhich time alignment cannot be easily guaranteed. Such cases include frequency

diversity and spatial diversity, where the propagation of transmit and receive paths for Channel 1 and Channel 2 may
be quite different through cables, equipment, and thé\aibit rates continue to increase, fixed latency differences

are magnified in relation to the bit period.

The Quasoni x RDMSE Combiner can perform both phase al i
Channel 2 signals. The Time Aligner is capalflearecting up to £1300 nanoseconds of time skew between
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channels (about a quarter mile of fig@ace propagation). Similar to phase alignment, time alignment is dynamic,
accommodating changes in relative target antenna positions over time.

When enabled, he Ti me Al igner continuously measures skew betw
(with no timing correction) as long as the skew remains below a predefined threshold. When the skew exceeds the
threshold, the Ti me &t (with fuktimingcariettienhas ng isathe aigndl qualityds st

sufficient for it to continue to track timing skew.

If the propagation delay between channels is-aefitrolled and small, the Time Aligner may be disabled to
guarantee minimal timing jit.

4.6.2.20 AFC Mode

AFC (Automatic Frequency Control) Mode, showrFigure102 compensates for frequency offset in the received

signal relative to the expected carriergfre e n c y . Demodul ators for all -modes in
tracking loops that can accommodate some amount of frequency offset. The amount of offset that can be tolerated
depends on the mode and is generally a small percentage of the bit raténpiuthfrequency offset is greater than

this amount, then AFC is needed to make up the difference. Therefore, AFC is particularly applicable to lower bit

rates and may be automatically overridden to Off at higher bit rates, regardless of the used gdeCifieode.

The two main sources of offset are (1) reference oscillator frequency differences between the transmitter and the
receiver, and (2) Doppler shift. Reference oscillator differences are constant or very slowgrtying. Doppler

shift, by itsnature, tends to be dynamic. The optimal AFC mode depends on the source and magnitude of the
frequency offset. There are three possible settings: Off, Track, or Hold. In general, Quasonix recommends setting
the AFC Mode to Off if possible.

The user may tagle the AFC mode by pressing the Enter key on the front panel keypad until the desired value
displays.

Advanced Menu ch:C
IF Filter 20.0 MHz

Phase Noise Comp Off
Muting Timeout 1000
Output Muting Off

DC Antenna Disabled
Mod Scale Index 0.699
Best Ch Selector On

Time Aligner _Disahled

Figure 102: Main Menu, AFC Mode Selection

Note that the AFC is automatically overridden (Off) if the demodulator can natively tolerate at least 50 kHz of
frequency offset. This prevents the AFC from potentially interfering with frequency tracking if AFC is unlikely to

be needed. Override may bealbled, and many other detailed AFC parameters may be controlled, via the command
line interface. Refer to secti@gh9.1.4for AFC command details.

4.6.2.20.1 AFC Modei Off

The AFC Mode Off setting is shown Kigure103 In this mode, the AFC continuously provides zero
compensation. This mode is best suited for small frequency offsetarthwithin the amount of frequency offset
that the demodulator can natively tolerate. In general, Quasonix recommends setting the AFC Mode to Off.
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Advanced Menu
Phase Noise Comp Off

Muting Timeout 1000

Output Muting Off

DC Antenna Disabled

Mod Scale Index 0.700

Best Ch Selector On

Time Aligner Disabled
Combiner Mode ‘Maximal Ratio

Figure 103: Advanced Menu, AFC Mode i Off

4.6.2.20.2 AFC Mode i Track

When AFC Mode iset to Track, as shown irigure104, the AFC continuously attempts to estimate and
compensate for the input frequency offset unless the input Eb/NO falls below fine@dereshold. This mode is
best suited for dynamic frequency offsets.

Advanced Menu ch:C
Phase Noise Comp Off

Muting Timeout 1000
Output Muting Off

DC Antenna Disabled
Mod Scale Index 0.700
Best Ch Selector On

Time Aligner Disabled
Combiner Mode _Maximal Ratio

Figure 104: Advanced Menu, AFC Mode i Track

4.6.2.20.3 AFC Mode i Hold

When AFC Mode is set to Hold, as showrFigure105, the AFC holds its current compensation. This mode is best
suited for static frequency offsets. It may be advantageous relative to the Acquire mode if the channel is initially
Aknown goodo b uaireduosing amiesom me i mp
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Advanced Menu ch:c
Phase Noise Comp Off

Muting Timeout 1000
Output Muting Off
DC Antenna Disabled

Mod Scale Index 0.700

Best Ch Selector On

Time Aligner Disabled
Combiner Mode ‘Maximal Ratio

Figure 105: Advanced Menu, AFC Mode i Hold

4.6.2.21 PCM Encoding

The PCM Encoding setting controls the RDMS receiver output PCM data format. Two primary options are
available: the receiver can convert encoded atNRZL, or it can preserve transmit encoding. The first option
allows conversion of any of the following encoding formats to NRZ

1 NRZ-L: Non-returnto-zero, level 9 BiphaseS: Bi¢, space

1 NRZ-M: Non-returnto-zero, mark  DM-M: Delay modulation (Miller code), mark

1 NRZ-S: Nonreturnto-zero, space f DM-S: Delay modulation (Miller code), space

1 RZ:Returnto-zero 1 M2-M: Modified delay modulation (Miller squared code), ma
1 BiphaseL: Bi ¢, level 1 M2-S: Delay modified modulath (Miller squared code), spac
1 BiphaseM: Bi«, mark

The second option allows the transmit encoding to be preserved and output from the RDMS unaltered. To
accomplish this, PCM Encoding must be set to NRZregardless of the actual transmit encoding. Also, for
encoding formts that use dbits to represent each user bit (i.e., RZ¢, )M, or M2), the RDMS bit rate must be
set to twice the user bit rate. Note that the RDMS output clock will clock at twice the user bit rate in this
configuration.

The user may select the PCMdaaling value by pressing the Enter key on the front panel keypad, and then
selecting the appropriate value from the PCM Encoding selection screen, sheigurefl07.
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Advanced Menu ch:C
Phase Noise Comp Off

Muting Timeout 1000
Output Muting Off

DC Antenna EET T
Mod Scale Index 0.699
Best Ch Selector On

PCM Encgding Ch:C

Time Aligner Disabled
AFC Mode _Track

Figure 106: Advanced Menu, PCM Encoding Figure 107: PCM Encoding Selections

4.6.2.22 LDPC Mode (SOQPSKLDPC or STCLDPC Modes Only)

Low-Density Parity Check (LDPC) encoding is a form of forward error correction. It works by adding redundant
information at the transmitting end of a telemetry link and then using that redundancy to detect and correct errors at
the receiving end of the kn Details of LDPC coding are presented in IRIG -ll06Appendix 2D.

LDPC encoding can have many benefits. Its most common use is in range extension, where bit errors occur due to a
weak received signal. LDPC can improve the point at which errors stastto by over 9 dB. This increase in link

margin is equivalent to almost tripling the operating distance of the telemetry link. Another application is error
suppressiod for links like compressed video that suffer major degradation due to small numbaeed bits.

LDPC has such a steep bit error rate curve that it converts the channel into essentially binary pe&formance
perfection or highly errored. Since perfection is achieved deep into the area where occasional bit errors would
normally occur, compregd video performance is greatly enhanced. Ultimately, any channel that can benefit from
error reduction and has bandwidth available will likely benefit from LDPC encoding.

The IRIG standard calls out six variants of LDPC cé@dal combinations of two diffrent information block sizes
(k=4096 bits and k=1024 bits) and three different code rates (r=1/2, r=2/3, and r=4/5), as shigureib09. The

larger block size offers better decoding performance in a static channel but may work less well in a dynamic channel
with fast fading or other impairments. Lower code rates also provide better decoding performance at the cost of
increased occupied bandwidtrh& optimal code choice for any application may require empirical testing to

determine.

LDPC decoding is only available for SOQPSIKS and STC modulations. When in SOQPSK/LDBIGTC/LDPC
mode, the appropriate code (k, r) must be selected for proper opekto, in these modes only, the user may
select between no derandomization, standard IRIG derandomization as specified in IRIGA&EX A2, or
CCSDS derandomization as specified in IRIG-106Appendix 2D. Again, the derandomization selection must
match the encoding selected at the transmitting end for proper operation.

SOQPSK/LDPC uses trellis demodulation. Trellis bit error rate performance in pure additive noise is slightly better
than singlesymbol bit error rate performance, as shown in IRI6-19, Figures B10 and D11. Trellis
synchronization under adverse conditions may be significantly faster thansyngb®| synchronization.

LDPC encoding is intended to improve performance specifically under harsh conditions, which might have a
negativeeffect on AFC tracking. In general, Quasonix recommends setting the AFC Mode to Off if possible. This
recommendation is especially important for the best LDPC performance. Refer to 4e&:Ra20for additional
information about AFC Mode.

7A0B Quasonix, Inc.
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Advanced Menu ch:c LDPC Mode

IF Filter 20.0 MHz
Muting Timeout 1000
Output Muting Off

DC Antenna Disabled

k=4096,
k=1024,
k=4096,

Best Ch Selector On
Time Aligner Disabled
AFC Mode Track
PCM Encoding _NRZ-L

k=1024,

Figure 108: Advanced Menu, LDPC Mode Figure 109: LDPC Mode Selections

Note: LDPC Modeonly displays on the Advanced Memhenthe waveform Mode is SOQPSKLDRE
STCLDPC.This changavas implementeth RDMS Revision 17.

4.6.2.23 Viterbi Decoder (K7 Option Required) (Legacy PSK modes only)

Convolutional encoding is a form of legacy forward error correctigke LDPC, it adds redundant information at

the transmitting end of a telemetry link and then uses that redundancy to detect and correct errors at the receiving
end of the link. Details of convolutional encoding are presented in CCSDSB2L®ection3. Viterbi decoding is

used to decode constraiength (K) 7, rate (r) 1/2, Gihverted convolutionaéncoded data.

The purpose and benefits of convolutional encoding are similar to LDPC. However, convolutional encoding requires
more bandwidth than all bthe lowestrate LDPC codes, and its eroorrecting performance is inferior to LDPC.
Therefore, LDPC is the preferred forward error correction if possible.

The Viterbi Decoder control requires the K7 option, and the RDMS must be set to one of thenfpRSK modes:
BPSK, QPSK, AQPSK, AUQPSK, OQPSK, or UQPSK.

Advanced Menu ch:C
IF Filter 14.0 MHz

Muting Timeout 1000
Output Muting Off
DC Antenna Disabled

Best Ch Selector On
Time Aligner Disabled
AFC Mode Track
PCM Encoding lNRZ-L

Figure 110: Advanced Menu, Viterbi Decoder

4.6.2.24 Video Output Menu

The Video Output Menu, which is accessed via the Advanced Menu, as shbignr@l11, provides access to the
following options:

1 Channel A Output
1 Channel B Output
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Channel A Scale

Channel B Scale

Tape Out Freq (MHz)

FM De-emphasis (PCM/FM mode only)

=A =4 =4 =4

Advanced Menu
Muting Timeout 1000

Output Muting Off

DC Antenna Disabled
Mod Scale Index 0.699
Best Ch Selector On
Disabled
Track
‘NRZ-L

Ch:C

Time Aligner
AFC Mode
PCM Encoding

Figure 111: Advanced Menu, Video Output Menu

4.6.2.24.1 Channel A Output

The Channel A Output option, shownRigurel12, selects what signal appears on the I/Video A output: Normal,
Tape Out, or Carrier Only. The Normal output depends on the selected &osteown imable9.

Table 9: Normal (Default) Video Output Signals

Mode I/Video A Q/Video B

PCM/FM

Eye Pattern

Unused (0 Volts)

SOQPSK, SOQPSK/LDPC

Noncoherent I/Q Baseband

Noncoherent 1/Q Baseband

MHCPM Noncoherent I/Q Baseband | Noncoherent I/Q Baseband
BPSK | Baseband Unused

QPSK, OQPSK, AQPSK, | Baseband Q Baseband

UQPSK, AUQPSK

DPM | Baseband Unused

Tape Out outputs the RE2 signal, and Carrier Only outputs anmodulated carrier; either of these will be output at
the carrier frequency selected by Tape Out Freq (MHz).

y#8 Quasonix, Inc.
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Channel A Output
Channel B Output
Channel A Scale
Channel B Scale

Video Output Meniwch:c

Normal
1.0000
1.0000

Tape Out Freq (MHz) 2.1000

FM De-emphasis

Off

3rd Generation Rack-Mo u n t

e Ut
Carrier Only

Figure 112: Video Output Menu, Channel A Output Selection

4.6.2.24.2 Channel B Output

The Channel B Output option, shownHigure113, selects what signal appears on the Q/Video B output: Normal,
Tape Out, or Carrier Only. The Normal output dependtherselected Modes shown iTable9. Tape Out

Channel A Outj

ut ch:c

RD

outputs the Pr® signal, and Carrier Only outputs an unmodulated carrier; either of these will be output at the

carrierfrequency selected by Tape Out Freq (MHz).

Video Out
Channel A Output

Channel A Scale
Channel B Scale

ut Menu ch:c
Normal

1.0000
1.0000

Tape Out Freq (MHz) 2.1000

FM De-emphasis

Off

pe Out
Carrier Only

Figure 113: Video Output Menu, Channel B Output Selection

4.6.2.24.3 Channel A Scale

Channel B Outj

The Channel A Scale option, shownFigure114, adjusts the peato-peak amplitude on the I/Video A output. By
default the video output is 1.0000 V pe@akpeak using a standard deviated NTSC video signal. This setting allows
the user tcompensate for a system where this is not the case.

To change the Channel A Scale setting, select the Channel A Scale option, then press the Enter key on the front

panel. A dialog screen displays prompting the operator to enter a new Channel A scagle sattini n g
panel numeric keypad. When the new value is entered, press the Enter key on the keypad.

t he

7&£8 Quasonix, Inc.
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Video Output Menu ch:c Channel A Scale Ch:
Channel A Output Normal

Channel B Output Normal

Channel A Scale

Channel B Scale 1.0000
Tape Out Freq (MHz) 2.1000
FM De-emphasis Off

1.0000

Figure 114: Video Output Menu, Channel A Scale Selection

4.6.2.24.4 Channel B Scale

The Channel B Scale option, shoimrFigure115 adjusts the peato-peak amplitude on the Q/Video B output. By
default the video output is 1.0000 V peakpeak using a standard de@dtNTSC video signal. This setting allows
the user to compensate for a system where this is not the case.

To change the Channel B Scale setting, select the Channel B Scale option, then press the Enter key on the front
panel. A dialog screen displays proinptg t he operator to enter a new Channel
panel numeric keypad. When the new value is entered, press the Enter key on the keypad.

Video Output Menu ch:c Channel B Scale Ch:
Channel A Qutput Normal
Channel B Output Normal
Channel A Scale _1.0000

Tape Out Freq (MHz) 2.1000

Channel B Scale

1.0000

FM De-emphasis Off

Figure 115: Video Output Menu, Channel B Scale Selection

4.6.2.24.5 Tape Out Frequency

The Tape Out Frequency option, showrrigure116, sets the carrier frequency for any video output that is set to

Tape Output oCarrier Only. The frequency may be selected from a standard set of values. Alternatively, any
frequency up to 46.666 MHz may be entered as a custom frequency. Note, however, that frequencies above 30 MHz
will experience filter roHoff and may not be usd.
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[ Tape Out Freq (
112.5 kHz
150 kHz

Video Output Menu ch:C
Channel A Output Normal

Channel B Output Normal
Channel A Scale 1.0000
Channel B Scale 1.0000

225 kHz

300 kHz
450 kHz
600 kHz
900 kHz
1.2 MHz

FM De-emphasis

Figure 116: Video Output Menu, Tape Out Frequency Selection

4.6.2.24.6 FM De-emphasis (PCM/FM Mode Only)

The FM Deemphasis option, shown Figure117, is used to set the FM Bamphasis value to NTSC, PAL, or Off.
This option should be used when a corresponding videerpghasis filter is used on the video transmit side.

but Menu Ch:C
Channel A Output Normal

Channel B Output NMormal
Channel A Scale 1.0000
Channel B Scale 1.0000

Freq (MHZ]
M De-emphasis

Figure 117: Video Output Menu, FM De-emphasis Selection

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

4.6.2.25 Clk/Data Output Menu (1U Receiver)

The Clk/DataOutput Mem, which is accessed via the Advanced Menu, as showigure118, provides access to
the following options:

1 Channel A Output
1 Channel B Output

748 Quasonix, Inc.
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Advanced Menu ch:C
Output Muting Off

DC Antenna Disabled
Mod Scale Index 0.699
Best Ch Selector On

Time Aligner Disabled
AFC Mode Track
PCM Encoding NRZ-L
Video Output Menu

Figure 118: Advanced Menu, Clk/Data Output Menu

4.6.2.25.1 Channel A Output

The Channel A Output optisnshown inFigure119, select what signabppear on th€hannelA clock/data
outpus: DQE, No DQE, or Test Data.

1 DQET SelectingDQE enablegncapsulation of data on ChanneliADQE is enabled in the Main Menu,
the output is encapsulated, otherwise it will not

1 No DQEi Selecting No DQE bypasses data quality encapsulation

Test Datd Selecting Test Data caushe output of the Data Generatordigsplay onChannel A clock and
data

Clk/Data Outpug Menuch:c Channel A Ch:C

Channel B DQE (If Ena

No DQE
Test Data

Figure 119: Clk/Data Output Menu, Channel A Output Selection

4.6.2.25.2 Channel B Output

The ChanneB Output optios, shown inFigure119, select what signals appear on the ChaBr&bck/data
outputs: DQE, No DQE, or Test Data.

1 DQET Selecting DQE enables encapsulation of data on Ch&nieDQE is enabled in the Main Menu,
the output is encapsulated, otherwiss itot

1 No DQEi Selecting No DQE bypasses data quality encapsulation

Test Datd Selecting Test Data causes the output of the Data Generator to display on Ghalookland
data

7sW Quasonix, Inc.
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Clk/Data Output Menuch:c Channel B : Ch:C
Channel A

Test Data

Figure 120: Clk/Data Output Menu, Channel B Output Selection

4.6.2.26 Clk/Data Output Menu (3U Receiver)

The Clk/DataOutput Menu, as showin Figure121, provides access four channels in a 3U receiver

1 Channel A Output 1 ChannelC Output
1 Channel B Output 1 ChanneD Output

Clock and data output for the additional 3U chanhaistions the same dlse channel selectioms a 1U receiver.

Clk/Data Output M
Channel A DQE (If Enabled)

Channel B DQE (If Enabled)

Channel D No DQE

Figure 121: Clk/Data Output Menu, Four Channel Parameters

4.6.2.27 Test Utilities

TheTest Utilities selectionsaiccessed via the Advanced Menu, as showrigare122 provide access to the
following options:

i Noise Generator
1 DataGenerator

1 BERT

Quasonix, Inc.
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Advanced
Output Muting

DC Antenna

Best Ch Selector
Time Aligner

AFC Mode

PCM Encoding
Video Output Menu

Clk/Data Output Menu_

Menu ch:C
Off

Disabled
On
Disabled
Track
NRZ-L

Test UtiEIities

Data Generator
BERT

Figure 122: Advanced Menu, Test Utilities

4.6.2.27.1 Noise Generator

The Noise Generatpshown inFigure123 optionally sumAWGN (Additive White Gaussian Nois)ith the

RD

received signato achieve the desirdel/No. Sincethe bit error rate of an ideally modulated signal at any given
En/No is known and should be readily reproducible, the Noise Generator may be used to verify transmitter or
receiver RF integrityTwo parameters are available: Test Noise and Noise Level.

Noise Level (EbNO) 50.00

Noise Generator Ch:C

Figure 123: Noise Generator, Test Noise

1 Test Noise Enables or disables the AWGN generator

1 Noise LevelSets the noise level to use in the test inkgBlo, as shown ifrigurel24

Quasonix, Inc.
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Noise Generator ch:C
Test Noise .Disabled

Noise Level (EbNO) cCh:d

Enter Noise Level in dB Eb/NO

IS0l

Figure 124: Noise Generator, Noise Level Selection

4.6.2.27.2 Data Generator

The Data Generator optipshown inFigure125 allows the user tgeneratalata patternat a settableata rate

This data may be used as known source data for system testing, including transmitter or receiver RF integrity
verification. Optionally the user majnvert datapr add randomization. The available parameters are Test Data,
Data Rate, Pattern, Inversion, and Randomization.

1 Test Datd Enable or disable test dajaneration

Test Utilities Ch:C
Noise Generator

BERT

Data Gene[‘ator Ch:C

Data Rate (Mbps) 1.0000
Pattern PN15
Inversion Normal
Randomization Disabled

Figure 125: Data Generator, Test Data

9 Datarate in Mbp$ Typing a number in this field sets the data iat&bps

7A°8 Quasonix, Inc.
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Data Generator Ch:C
Test Data _Disabled

Pattern PN15
Inversion Normal

Randomization Disabled

Figure 126: Data Generator, Data Rate

1 Patterni Sets the data pattepnoducedby thedata generatoiThismay bea fixed pattern or a
pseudorandom pattern that repeats based on the chosen pattern/sequence (a shorter pattern looks more
regular, a longer pattern looks more random)

f

=A =4 =4 -4 4 -4 - -4

PN6- Pseudorandom patter-2 bits in length

PN9- Pseudorandom patterf-2 bits in Ength

PN11- Pseudorandom patterd'2l bits in length
PN15- Pseudorandom patter#®ZL bits in length
PN17- Pseudorandom patterd’2 bits in length
PN20- Pseudorandom patteri®2L bits in length
PN23- Pseudorandom patteri®2L bits in length
PN31- Pseudorandom patterd'2l bits in length

UserDefined

Data Generator Ch:C Pattern Ch:C

Test Data Disabled
Data Rate (Mbps) 1.0000 PN9

? PN11
PN15

PN17

Inversion Normal

Randomization Disabled
PN20
PN23
PN31
User Defined

Figure 127: Data Generator, Test Pattern Selection

1 UserDefinedi A uniquebinarypattern between 2 and 32 bitspecified by the person running
thetestonlyavai | abl e whebDefifeddttern i s fAUser

m Quasonix, Inc.
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User Defined Data Generator Ch:C

Test Data Disabled
Data Rate (Mbps) 1.0000

Enter Pattern (2 - 32 bits)

1011

Inversion Normal
Randomization Disabled

Figure 128: Data Generator, User Defined Test Pattern Selection

1

Inversioni Set to Normal or Inverted; when Invertétk data stream is invertagsefulfor patterns that are
defined as inverted by certain standards, or to compensate for an inversion elsewhere in the system

Data Generator Ch:C
Test Data Disabled

Data Rate (Mbps) 1.0000
Pattern .PN15

Randomization Disabled

Figure 129: Data Generator, Inversion

1 Randomizationi Enable or disabléRIG 106 15bit randomizationpot recommended for PN15 dathue

to potential conflict between the sequence generator and the randomizer, both of which are based on the
same generator polynomial

Data Generator Ch:C
Test Data Disabled

Data Rate (Mbps) 1.0000
Pattern PN15
Inversion Normal

Figure 130: Data Generator, Randomization




QuUAsoNIx
3rd Generation Rack-Mount RD

4.6.2.27.3 BERT

The Bit Error Rate Tester (BERT) option, showrFigure131, allows the user to measure system performance. It
does this by comparing received data to a specified data pattern and counting the ratio of errored bits to total
received bits. This may beseful for various forms of system testing, including transmitter or receiver RF integrity
verification. The available settings are:

1 Measurement
1 (Re)Start BERT
1 Pattern

. Type

I Time Limit (s)

1 Bit Limit

1 Error Limit

1 Gating

)l

Restart on Resync

Note that BERT status not available via the front panel interface, but it can be monitored vrtihneser interface
or the APL.

Test Utilities Ch:C
Noise Generator

Data Generator

Figure 131: Test Utilities, BERT

1 Measuremerit Enables or disables Bit Error Rate (BER) measurement

s Quasonix, Inc.
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BERT Ch:C

(Re)Start BERT Running
Pattern PN15

Type Continuous
Time Limit (s) ]

Bit Limit 0

Error Limit 0
Gating Repeat
Restart on Resync Disabled

Figure 132: BERT, Measurement

(Re)Start BERTI Starts(or restarts) the (BER) testeasurement with an error count and total bit
count of zero; indicates whether a measurement is currently running or stapdewn irfFigure
133

Measurement _Enabled Measurement _Disabled
Pattern PN15

Type Continuous
Time Limit (s) 0

Bit Limit 0

Error Limit 0

Pattern PN15

Type Continuous
Time Limit (s) 0

Bit Limit 0

Error Limit 0

Gating Repeat
Restart on Resync Disabled

Gating Repeat
Restart on Resvync Disabled

Figure 133: BERT, (Re)Start BERT

Patterni Sets the data pattern used by the bit error rate testmiyidea fixed pattern or a
pseudorandom pattern that repeats based on the chosen pattern/sequence (a shorter pattern looks more
regular, a longer pattern looks more random)

1 PN6- Pseudorandom parn 2-1 bits in length

PN9- Pseudorandom patterf-2 bits in length

PN11- Pseudorandom patterd'2l bits in length
PN15- Pseudorandom patter#®2L bits in length
PN17- Pseudorandom patteri’2L bits in length
PN20- Pseudorandom patteri®L bits in length
PN23- Pseudorandom patteri®2L bits in length
PN31- Pseudorandom patterd'2l bits in length

=A =4 =4 -4 4 A A -4

UserDefined

Quasonix, Inc.
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Pattern

Measurement Disabled
(Re)Start BERT Stopped

Type Continuous
Time Limit (s) 0

Bit Limit 0

Error Limit 0

Gating Repeat
Restart on Resync Disabled

Figure 134: BERT, Pattern Selection

1 UserDefinedi A uniquebinarypattern between 2 and 33ts, specified by the person
runningthetespn | 'y avail abl e wefmedd Pattern i s fAUser

User Defined
Measurement Disabled

) . (Re)Start BERT Stopped
Enter Pattern (2 - 32 bits)

Type Continuous
1011 Time Limit (s) 0

Bit Limit 0

Error Limit 0
Gating Repeat
Restart on Resync Disabled

Figure 135: BERT, User Defined Test Pattern Selection, and Pattern Changed

1 Type- Selects the BERT measurement #yp@ontinuous oLimited, as shown ifrigure136; Limited
tests automatically complete when the selected time limit, total bit limit, or errored bit limit is reached

Measurement Disabled Measurement Disabled
(Re)Start BERT Stopped (Re)Start BERT Stopped
Pattern .PN15 Pattern .PN15

Time Limit (s) Time Limit (s)

Bit Limit Bit Limit

Error Limit Error Limit

Gating Repeat Gating Repeat
Restart on Resync Disabled Restart on Resync Disabled

Figure 136: BERT, Type-Continuous or Limit
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1 Time Limit (s)- (in seconds) Sets a specific time limit for the BEReasurementhemeasurement
completesvhen the time limihas elapsed

Time Limit (s)

Measurement Disabled
(Re)Start BERT Stopped
Pattern PN15

Type Continuous

Enter Time (s)

Bit Limit 0

Error Limit 0
Gating Repeat
Restart on Resync Disabled

Figure 137: BERT, Time Limit (s)

1 Bit Limit - Sets a specific number of total received,lds shown ifFigure138 the measurement
completes when the selected number of bits has been received

Bit Limit
Measurement Disabled
(Re)Start BERT Stopped

Pattern PN15

Time Limit (s) _5

Enter Bit Limit

Error Limit 0
Gating Repeat
Restart on Resvnc Disabled

Figure 138: BERT, Bit Limit

9 Error Limit - (Bits) T Sets a specific number of lgtrors; the testompletesvhenthe selected number
of errored bits has been received

sl Quasonix, Inc.
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Error Limit

Measurement Disabled
(Re)Start BERT Stopped
Pattern PN15

Type Limit
Time Limit (s) 5 1000

Enter Error Limit

Bit Limit 10

Gating Repeat
Restart on Resync Disabled

Figure 139: BERT, Error Limit

1 Gatingi Selects the action that occurs when the current measurement completes; this can be to stop, or
to run a new measuremeas shown ifFigure140

1 Singlei Runs the BERneasuremenine time based on programmed lignit

1 Repeai Runs the BERneasuremenintil it reachegprogrammed limg, then repeats the
measurement

Measurement Disabled
(Re)Start BERT Stopped
Pattern PN15
Type Limit
Time Limit (s)

Bit Limit

Error Limit

Measurement Disabled
(Re)Start BERT Stopped
Pattern PN15
Type Limit
Time Limit (s)

Bit Limit

Error Limit

Restart on Resvnc Disabled Restart on Resvnc Disabled

Figure 140: BERT, Gating

1 Restart on ResyncWhen enabled, automatically clears the bit count and errored bit count to zero
whenever the BERT loses pattern sync; #ffsctively restarts any measurement that may be
inaccurate due to BERT synchronization loss

m Quasonix, Inc.
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Measurement
(Re)Start BERT
Pattern

Type

Time Limit (s)
Bit Limit
Error Limit
Gating

Disabled
Stopped
PN15
Limit

5

0

Figure 141: BERT, Restart on Resync

RD

Access the System Settings menu from the front panel Main Menu. Select Systegs 3ben press the Enter key

on the front panel keypad.

Derandomizer
Mod Scaling
Mod Persist
HyperTrack
AGC Menu
AM Menu

Options Menu
Advanced Menu

Main Menu

Off
Acquire
Off
Disabled

Figure 142: Main Menu, System Settings Selection

The System Settings menu includes the following parameters:

System Info
Ethernet
Web Server

Fan Control

=A =4 =4 -4 =4

SystemUpdate

iy Quasonix, Inc.
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System Settiings Ch:C

Ethernet

Web Server
Fan Control
System Update

Figure 143: System Settings Menu, System Info Highlighted

4.6.2.28.1 System Info

The System Info screen, shownHigure144, is a display only screen. It provides the following information about
the RDMSE.

System Info
System Version 18rcl

DHCP Off
IP Address 192.168.0.250
Subnet 255.255.0.0

System Info

Serial Number 3044

System Version 18rcl

DHCP Off

IP Address 192.168.0.250
Subnet 255.255.0.0
Gateway 192.168.0.1

MAC 70:b3:d5:23:c0:42
Alias RDMS3--Maria's Ts

Gateway 192.168.0.1

MAC 70:b3:d5:23:c0:42
Alias RDMS3--Maria's Te
System IP 192.168.0.250

Figure 144: System Info Menu

The System Info screens provide all of thetipent network settings for the rack unit, including: RDMS model
number, Serial Number, System Version, the FPGA version number, software version numbers, DHCP status, IP
Address, IP Subnet address, MAC address, Alias, and Secure Name.

4.6.2.28.1.1 Model
Model descrilks the type of Quasonix receiver in use.

4.6.2.28.1.2 Serial Number

Serial number describes the Quasoni x manufacturing ser.|
The Serial Number screen provides the serial number for the Channel 1, Channel 2, bimClanicks inside the
receiver.

et Quasonix, Inc.
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System Info
_3rd Gen RDMS: 1U

Segrial Number

Ch2 SN 2093
System Version 18rcl Combiner SN 2028
DHCP Off

IP Address 192.168.0.250

Subnet 255.255.0.0
Gateway 192.168.0.1
MAC 70:b3:d5:23:c0:42
EH RDMS3--Maria's Tg

Figure 145: System Info Menu, Serial Number Displays

4.6.2.28.1.3 System Version
System Version describes theftwarefirmwarereleasénstalledi n t hi s RDMSE receiver.

System Version ch:2
3rd Gen RDMS: 1U

Serial Number 3044

DHCP Off

Browser 1.18.5

Chl App 1.18.3.10
Chl FPGA 0100105F
Ch2 App 1.18.3.10

IP Address 192.168.0.250
Subnet 255.255.0.0
Gateway 192.168.0.1

MAC 70:b3:d5:23:c0:42
Alias RDMS3--Maria's Te

Ch2 FPGA 0100105F
Comb App 1.18.3.49
Comb FPGA 0000105F

Figure 146: System Info Menu, System Version Displays

46.2.28.1.3.1 FP
FPdescribes th€ront Panel softwareersioninstalled n t hi s RDMSE receiver.

4.6.2.28.1.3.2 Browser
Browser describes the Browser Interface vergistalledon this RDME r ecei ver .

4.6.2.28.1.3.3 Ch1 App and Ch1l FPGA

Ch1 App and Chl FPGAescribe théirmwareversions installed oGhanneli n t he RDMSE recei ver.

4.6.2.28.1.3.4 Ch2 App and Ch2 FPGA
Ch2 App and Ch2 FPGAescribe théirmwareversions installed o@hannel dnthe  RDMSE recei ver .

4.6.2.28.1.3.5 Comb App and Comb FPGA
Comb App and Comb FPGdescribe thdirmwareversions installed othe Combineli n t he RDMSE recei

m Quasonix, Inc.
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4.6.2.28.1.4 DHCP

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

4.6.2.28.1.5 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 B 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 addrdssthis purpose.

4.6.2.28.1.6 Subnet

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 inaguadt t ed deci mal representation, |
addres. The most common subnet mask is 2-bithhumb&dGe. @55. 0, whi
through 255) uniquely identifies it within its suletwork.

4.6.2.28.1.7 Gateway

The Gateway address displays the Gateway network IP ad@hésss the address of the router that allows the

RDMS to access networks outside of the network defined by the IP Address and Subnet (the local subnet). The
Gateway address must be an address on this network. For example, if the IP Address is 192. 568 108.

Subnet is 255.255.255.0, the Gateway could be anything in the 192.168.100.X network. If no Gateway is needed (all
access to the RDMS comes from the same network it is on), the Gateway can safely be set to 0.0.0.0.

4.6.2.28.1.8 MAC

The MAC (Media Acces€ontrol ) is a hardware address uniquely iden
communication network.

4.6.2.28.1.9 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 RDMS3. The iAk is set via the Browser Interface. When using the Browser Interface (refer to Section
4.7), the alias can be used to quickly identify a particular rack in 8pagied list. Examples of a rack alias might be
ARDMSLablbo, ATestlLablLevel 40, or AXYZProject RDMSO.

4.6.2.28.1.10 System IP

The System IP address for the rack unit is assigned automatically. It will always match the IP idlésssthe
RDMS is a TMolP unitn a TMolP wit, the System IP is the TMolP address.

4.6.2.28.1.11 SD Card

The SD Cargarameter provides information about theernalSD card. It includes thlanufacturer of the card,
Manufacturer ID (in hexidecimal), Name of the card (may not have one), Original Equipmerfabtarar (OEM)

ID (in hex), Hardware Revision number (in hex), Firmware Revision number (in hex), Serial Number (in hex), and
the Date of manufacture as month/year (MM/YYYY).

m Quasonix, Inc.
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System Info
System Version 18rcl

DHCP Off
IP Address 192.168.0.250
Subnet 255.255.0.0

sD ;ard Ch:2

Manufacturer ID 0x00001b
WETH T 00000
OEM ID 0x534d
Gateway 192.168.0.1 HW Rev ox1
MAC 70:b3:d5:23:c0:42
Alias RDMS3--Maria's Te

System IP 1192.168.0.250

FW Rev 0ox0
Serial Number 0xf492066¢e
Date 08/2014

Figure 147: System Info Menu, SD Card Displays

4.6.2.28.2 Ethernet

The Ethernet screen, shownHigure148 is used to set the DHCP mode, the IP Address, Subnet, and Gateway
address.

Ethernet
System Info
IP Address 192.168.1.70
Subnet 255.255.0.0
Gateway 192.168.0.1

Web Server
Fan Control

System Update

éé

Figure 148: System Settings Menu, Ethernet Selection

4.6.2.28.2.1 DHCP

This is the Dynamic HosTonfiguration Protocol. On some networks, the DHCP assigns dynamic IP addresses to
the devices on the netwdiik other words, it assigns a new IP address each time the user connects to the network.
Some networks manage the DHCP manually.

To change the DHCBetting, press the Enter key on the keypad to toggle between On and Off.

4.6.2.28.2.2 |IP Address
The IP Address must be assigned manually when DHCP is not in use on a network.

1. To assign an IP address, use the down arrow on the keypad to highlight the IP Addresd49), then
press the Enter key.

2. Type the IP address in the IP Address entry scriéignie150), then press the Enter key.

3. To exit without making a change, press the Esc key.

il Quasonix, Inc.
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Ethernet

Subnet '255.255.0.0
Gateway 192.168.0.1

Figure 149: IP Address Selection Figure 150: IP Address Entry

4.6.2.28.2.3 Subnet
The IP Subnet must be assigned manually when DHCP is not in use on a network.

1. To assign an IP subnet, use the down arrow on the keypad to highlight the IP Siguretl51), then
press the Enter key.

2. Type the IP subnet in the IP Subnet entry scré@ufe152), then press the Enter key.

3. To exit without making a change, press the Esc key.

Ethernet Ch:C IP Subnet

DHCP On

IP Address 192.168.1.70 [P Subnet

Gateway 192.168.0.1

Figure 151: IP Subnet Selection Figure 152: IP Subnet Entry

4.6.2.28.2.4 Gateway

The Gateway address is used to set the Gateway network IP address, if required. Contact your network administrator
for the correct gateway address.

1. To assign the Gateway IP address, use the down arrow on the keypad to highlight Géitawa$%3),
then press the Enter key.

2. Type the Gateway address in the Gateway entry scFeéguré154), then press the Enter key.

3. To exit without making a change, press the Esc key.
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Ethernet
DHCP On

IP Address 192.168.1.70
Subnet °255.255.0.0

Gateway

Gateway

92.168.0.1

Figure 153: Gateway Selection Figure 154: Gateway Entry

4.6.2.28.2.5 TMolP Address

In an RDMS TMolP unit, the TMolP address displays on the Ethernet screen, as shagured 55 The TMolP
address for the rack unit is assigned automatically.

Ethernet
DHCP On

IP Address 192.168.1.70
Subnet 255.255.0.0
Gateway 192.168.0.1

Figure 155: TMolP Address

4.6.2.28.3 Web Server

TheWeb Servescreen, shown iRigure156, is used to set the HT B%erverparameteOn or Off This parameter
may only be set from the front panel of the receiver. The current setting is displayed with the Ethernet pamameters
the System Information window and is accessed via the About dorées Browser Interface

Note: When turning HTTPS On or Off, the web server must restart and may take up to one (1) minute to accept
connections from a web browser.

HTTPS is a widelyused secure communication extension to HTTP that uses Transport Layer Security (TLS) to
encrypt all communications between the client and server. It also enables authentication of the accessed website via
a system of verified and trusted certificates. EmgbHTTPS on the RDMS ensures that the connection is being

made to an authentic RDMS, and that all communications between the web browser and RDMS are secure.

RN Quasonix, Inc.
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System Settin

System Info

Web Server Ch:C

Ethernet

Fan Control
System Update

Figure 156: System Settings Menu, Web Server

Connection to the RDMS HTTPS server requires a Quasonix Root Authority certificate, obtained from Quasonix.
This certificate is generated by Quasgrindit is used to verify the server certificates presented by the RDMS upon
HTTPS connection with a welrdwser. The Quasonix Root Authority certificate must be imported into the browser
prior to making an HTTPS connection to the RDMS. If a connection is made without importing the certificate, the
user could see one of the following security/privacy errans fthe browser:

Edit View History Bookmarks Tools Help

(L, Insecure Connection

& cC @ ® https://192.168.222.22 e 9 W N @ =

Your connection is not secure

The owner of 192.168.222.22 has configured their website improperly. To protect your information from being stolen,
Firefox has not connected to this website.

Learn more...

Report errors like this to help Mozilla identify and block malicious sites

Figure 157: Firefox HTTPS Connection Without Quasonix Certificate Imported
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B & | O Certificate error: Naviga X | 4+ —

< =

O i) A\ Certificate error https://192.168.222.22/ bie ¥= 2.

This site is not secure

This might mean that someone’s trying to fool you
or steal any info you send to the server. You should
close this site immediately.

[ Go to your Start page

Details

Your PC doesn't trust this website's security
certificate.

Error Code: DLG_FLAGS_INVALID_CA

Go on to the webpage (Not recommended)

Figure 158: Edge HTTPS Connection Without Quasonix Certificate Imported

Privacy error

< C A Notsecure | hitps//192.168.222.22

x o+

A

Your connection is not private

Attackers might be trying to steal your information from 192.168.222.22 (for example, passwords, messages,
or credit cards). Learn more
NET::ERR_CERT_AUTHORITY_INVALID

O Help improve Safe Browsing by sending some system information and page content to Google. Privacy policy

ADVANCED BACK TO SAFETY

Figure 159: Chrome HTTPS Connection Without Quasonix Certificate Imported

RD
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e 2 https://192.168.222.22/

(2 This site isn't secure L

~ & | Search.. o~

This site is not secure

This might mean that someone’s trying to fool you or steal any info you send to the server. You should
close this site immediately.

& Close this tab

@ More information

Your PC doesn’t trust this website’s security certificate.
Error Code: DLG_FLAGS_INVALID_CA

& Go on to the webpage (not recommended)

Figure 160: Internet Explorer HTTPS Connection Without Quasonix Certificate Imported

I n order to instruct t IprevidedrbpthesRDMS, theoused rmustimpdrtéhe Quasonixc er t i f |
Root Authority certificate. Instructions for importing the certificate into the browser vary by application and are
located insection18, AppendixJ.

After the Quasonix Root Authority certificate has been imported into the browser, the browser will indicate a secure
connection to the RDMS, as seerfFigure161thoughFigure164 Connect to the HTTPS Browser Interface by
entering Ahttps:/ /06 foll owexampleWnttps:/H32.168R22.22). tWheathes of t he |
connection is made, you may operate the interface just as you would with the standard HTTP interface. The browser
indicates a secure connection by displaying a padlock image in the address bar.

Edit View History Bookmarks Tools Help

&) 192.168.222.22 'RDMS3 - test = X

&« G ® @& hitps//192.168.222.22/about/ *d in @ =
QuAsonix =

Figure 161: Firefox Secure HTTPS Connection

B a ‘ Q 19216822222 'RDMS3 X ‘ + - = X
N O a 192.168.222.22 Yo = 4 &
QuAsoNIx =

Figure 162: Edge Secure HTTPS Connection
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Q 19216822222 'RDMS3 -testm X =+ B = .
< C' & https//192.168.222.22/about/ “r 6
Figure 163: Chrome Secure HTTPS Connection
— ] X
Q) https://192.168.222.22/about/ - @ & | Search... o~ o

©/192.168.222.22 'RDMS3 - tes... * | ||
File Edit View Favorites Jools Help

QuAsoNIx

Figure 164: Internet Explorer Secure HTTPS Connection

4.6.2.28.3.1 Web Server Differences with CS1 Option

With the CS1 Cybersecurityption, two items are added to the Web Server screen: User Certificate and HSTS.

When User Certificate is turned Gthe RDMS web server utilizes an HTTPS Certificate provided by the user

instead of a certificate generated internally by the RDMS. A User Certificate provides the user more control over the
creation and signing of the certificatehich may be required irome installations. The HSTS setting stands for

HTTP Strict Transport Security and is a web security policy that allows the RDMS web server to declare that web
browsers should connect to it using only HTTPS connections.

4.6.2.28.3.1.1 User Certificate
In order to use a esprovided certificate, the following general steps must be performed:
1. Create directory structure for use with OpenSSL
2. (Optionally) Create a Certificate Authority and Key
3. Create a server certificate and private key that will be utilized by théSRieb server.
4. Present the server certificate to your signing authority to have it signed.
5. Upload the certificate and private key to the
6. Enable the User Certificate setting on the Web Server screen.
7. Upload your Certificate Authority certificate to your web browser.

In these instructions, Quasonix recommends the use of OpenSSL v1.1.1d or newer. Other tools and methods are
available to create certificates and keys, but only OpenSSL is officially sedgortvork with this User Certificate
feature. Additionally, keep in mind that this is merely one configuration that will work. OpenSSL is a complex tool
with many configurations and capabilities.

VA Quasonix, Inc.
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4.6.2.28.3.1.1.1 Create Directory Structure

In order to use OpenSSL for keynd certificate creation, a directory structure must be set up. Create a main

directory to use with OpenSStheé example below usedms_server_cert), and create the following subdirectories:

certs, crl, csr, newcerts, and private. In the main directoeate an empty file named index.txt and a file named

serial with contents 0610006. Finally, create a file cal
be changed to reflect your setup and are highlighted in the file listing.

# OpenS SL root CA configuration file.

[ca]
# man ca’
default_ca = CA_default

[ CA_default]
# Directory and file locations.

dir = /home/jm/rdms_cert_inst
certs = $dir/certs

crl_dir = $dir/crl

new_certs_dir = $dir/newce rts
database = $dir/index.txt

serial = $dir/serial

RANDFILE = $dir/private/.rand

# The root key and root certificate.
private_key = $dir/private/ca.key.pem
certificate = $dir/certs/ca.cert.pem

# For certificate re vocation lists.
crinumber = $dir/crinumber

crl = $dir/crl/ca.crl.pem

crl_extensions =crl_ext
default_crl_days =30

# SHA- 1 is deprecated, so use SHA - 2 instead.
default_md = sha256

name_opt = ca_default

cert_opt = ca_default

default_days =375

preserve =no

policy = policy_def

[ policy_def]

countryName = optional
stateOrProvinceName = optional
organizationName = optional
organizationalUnitName = optional
commonName = supplied
emailAddress = optional

[req]

# Options for the ‘req” tool (‘man req’).
default_bits =2048

distinguished_name = req_distinguished_name
string_mask = utf8only

# SHA- 1 is deprecated, so use SHA -2 instead.
default_md = sha256

m Quasonix, Inc.
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# Extension to add when the - X509 option is used.
x509_extensions =v3_ca

[ reg_distinguished_name ]
# See <https://en.wikipedia.org/wiki/Certificate_signing_request>.

countryName = Country Name (2 letter code)
stateOrProvinceName = State or Province Name
localityName = Locality Name

0.organizationName = Organization Name
organizationalUnitName = Organizational Unit Name
commonName = Common Name

emailAddress = Email Address

[v3_ca]

# Extensions for a typical CA ("man x509v3_config’).
subjectKeylden tifier = hash

authorityKeyldentifier = keyid:always,issuer
basicConstraints = critical, CA:true

keyUsage = critical, digitalSignature, cRLSign, keyCertSign

[ server_cert]

# Extensions for server certificates (‘"man x509v3_config’).
basicConstraints = CA:F ALSE

nsCertType = server

nsComment = "OpenSSL Generated Server Certificate"
subjectKeyldentifier = hash

authorityKeyldentifier = keyid,issuer:always

keyUsage = critical, digitalSignature, keyEncipherment
extendedKeyUsage = serverAuth

subjectAltName = @alternate_names

[crl_ext]
# Extension for CRLs ("man x509v3_config’).
authorityKeyldentifier=keyid:always

[ocsp]

# Extension for OCSP signing certificates ("man ocsp’).
basicConstraints = CA:FALSE

subjectKeyldentifier = hash

authori  tyKeyldentifier = keyid,issuer

keyUsage = critical, digitalSignature
extendedKeyUsage = critical, OCSPSigning

[ alternate_names ]

# Provide all IP and DNS names used by this server

#1P.1 = X.X.X.X

# DNS.1 = rdms1.xxx

IP.1 =10.1.1.18
DNS.1 = mytestrd ms.q

Change the following entries to match your setup:

6 d i shduld indicate the path to your main directory
6 d e f aul thandeaoyttee dlumber of days you want the certificate to be valid
0 | Pi.sdt to the IP address of the RDMS

)l
)l
)l
T O6DNS. 10betc)i.s&dtothe@BNSnani®)y oubve given this

RDMS

RD

n

m Quasonix, Inc.
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4.6.2.28.3.1.1.2 Create a Certificate Authority (CA) and Key (Optional)

If you do not already have a Certificate Authority that will sign your server certificate, you must create one. This
only needs to be done once if you are signing multiple server certificates. Change directory to the directory you
created above and perform these steps:

1. Generate CA Key

a. openssl genrsaes256out private/ca.key.pem 4096

b. When prompted, provide a passphrase ybatwill use when signing server certificates
2. Generate CA Certificate

a. openssl regconfig openssl.cnikey private/ca.key.permew-x509-days 7300sha256-extensions
v3_ca-out certs/ca.cert.pem

b. When prompted, provide the passphrase created in thepsestep.
c. Provide Country Name, State or Province Name, Locality, Org Name, Org Unit Name, Common
Name, and Email Address for the Certificate Authority. Common Name is required.

4.6.2.28.3.1.1.3 Create Server Certificate and Private Key

Next, generate the server certifieand key that will be uploaded to the RDMS and used by it when connections are
made to the browser interface over HTTPS.

1. Generate RDMS Server Key
a. openssl genrsaut private/rdmsl.key.pem 2048
2. Generate RDMS Server Certificate Signing Request (CSR)
a. openskreq-config openssl.cnikey private/rdms1.key.permew-sha256-out csr/rdmsl.csr.pem

b. When prompted, provide the Country, State, Locality, Organization, Organizational Unit, Common
Name, and Email Address for the RDMS Server Certificate. Common Naemguised and must be
either the DNS name of the server or its IP address.

4.6.2.28.3.1.1.4 Sign Server Certificate

If you have created a Certificate Authority above, use it to sign the server certificate. Otherwise, present your CSR
to your authority to create a signedtdarate for the RDMS.

1. Create a Signed Server Certificate

a. openssl caconfig openssl.crdfextensions server_cedays 375notext-md sha256in
csr/rdmsl.csr.perout certs/rdmsl.cert.pem

b. Enter the CA password created above

c. The contents of the newbigned certificate are displayed.

d When prompted, answer O6yd to two questions ASign
certified, commit?0

4.6.2.28.3.1.1.5 Upload Certificate and Private Key to RDMS

4.6.2.28.3.1.1.5.1 Admin User

A user named O admi mroploadmg optheccertifichte dnd private &dy to theRDMS&. This user
has very restricted capability and is limited to uploading files and changing its password.

The default password for the user O6admind i s QRSAt MC3L'

Quasonix, Inc.
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The password should be changelly the user, but understand that there is currently no way to reset or
retrieve the password if it is forgotten. Be sure to record the password in some fashion and keep it protected.

In order to change the admin password, first ssh to the RDMS servgr usin

1 sshadmin@IP
where IP is the |P address of the RDMS

When connected, use the following command to change the password:

1 passwd
When prompted, provide the current password, then the desired new password.

Type 6exitd to exit the ssh session.

4.6.2.28.3.1.1.5.2Uploading Files to RDMS
In order to upload the Server Certificate and Private Key, use the scp utility.

First change the certificate file name (certs/rdms1l.cert.pem above) to user.cert.pem and the key file name
(private/rdms1.key.pem above) to user.key.pem. Note théitaheames cannot be changed via the scp utility and
only one file can be sentatatime 61 P6 i s the I P address of the RDMS.

1. scp certs/user.cert.pem admin@IP:~/

2. scp private/user.key.pem admin@IP:~/

4.6.2.28.3.1.1.5.3Enable User Certificate

After the certificate and kefjles have been uploaded to the RDMS, they must be latched into place and utilized by
the server.

On the Web Server screen, set User Certificate to 60n6.
setting restarts the web server, smity take up to one minute in order to affect the change.

4.6.2.28.3.1.1.6 Configure Browser to use your Certificate Authority Certificate

Follow the directions i\ppendixJi Import Quasonix Root Authority Certificgtbut use the Certificate Authority
you created above, instead of the Quasonix Root Authority.

4.6.2.28.3.1.2 HSTS

HTTP Strict Transport Security (HSTS) can be enabled through the Web Server menu orthutiits @51 part

number. When enabled, the RDMS responds to HTTPS conne:
header that notifies the connecting Browser that all attempts to connect to this RDMS should be by HTTPS. Thus,

after receiving this heker, a Browser always requests the HTTPS site even if the URL is entered with HTTP.

Note that HSTS is only specified to work with URLs given with names, not IP addresses. If the RDMS is addressed

via an IP address, HSTS will not take affect. This also sid@at you need a DNS server to provide the name to IP

address translation for Browsers usingandame.i s name must also be included in
generated for the RDMS (refer to sect#6.2.28.3.1.1

If HSTS is used on an RDMS, and HTTPS is subsequently turned off on the RDMS, it may be impossible to access
the RDMS via a Browser that has previously received the HSTS header (becausahitaysl ask for the HTTPS

site). If this occurs, you can use a Browser that has not received the HSTS header, or manually remove the HSTS
information from the Browser (this varies by Browser and is not covered here).

0k Quasonix, Inc.
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4.6.2.28.4 Fan Control

The Fan Control screen, shown Figurel165 is used to alter the fan speed on the receiver. When Dynamic is set to
On, the fan speed adjusts up or down depending on the temperfatueanterml bricks or rack controller board.
When it is Off, the fans run in the default mode.

System Settings - Fan Control Ch:C
System Info

Ethernet
Web Server

System Update

Figure 165: System Settings Menu, Fan Control

4.6.2.28.5 System Update (RDMS Local Update)

The RDMS now supports a firmware update using local bfedia. This feature relies on an encrypted and signed
firmware update file provided by Quasonix upon release of all versions after R15.

Note: The R15 update is a 'gatekeeper’ release and must be performed prior to updating to R16 or beyond. If
required, pbase contact Quasonix to request an R15 update card.

To perform a local update:

1. Obtain a firmware update file from Quasonix.

2. Transfer the update file to the root directory of a USB thumb drive, then plug the drive into the RDMS via
the back port, or via thfront port with an adapter.

I The USB drive must be 32 GB, or smaller, and must be formatted as FAT32 (Windows) or Ext4
(Linux).

I The update file must NOT be renamed, and must be the only update file on the USB drive.
Access the System Update screen, as showigimmre166. Press the Enter key.

4. Select Perform Local Update, then press the Enter key.
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System Settings
System Info

| System Update
Perform Local Update

Ethernet
Web Server
Fan Control

Figure 166: System Update, Perform Local Update Selection

After pressing Entetthe front panel displays the Perform Local Update screen, as shéiguie 168,

Perform Local ypdateCh:c

Figure 167: Perform Local Update Screen

5. Select OK, ten press Enter to start the update.
The front panel displays the RDMS3 Local Update screen, as shdviguire 168,

*RDMS3 Local Update** #RDMS3 Local Update**

Please press ENTER to look for
the update file, or ESCAPE
to quit and return to the menu.

Figure 168: RDMS3 Local Update Screen

6. Press Enter to search the USB drive for the update file.

7. If a proper update file is found, the name of the file displays on the front panel along with additional
instructions, as shown Figure169

0N Quasonix, Inc.



QuUASsONIX
3rd Generation Rack-Mount RD

#*RDMS3 Local Update** Update file selected:
rl5rc5 rootl.qpkg

Note: This process will take
about 45 minutes and involve
multiple automatic reboots.

Press 'Enter' to start update.
Press 'Esc' to cancel.

Figure 169: RDMS3 Local Update Screen, Update File Selected

8. Press Enter to start the update. The RDMS copies the update file from the USB drive and begadetdhe up
1 Do not power off the RDMS during the update.
1 During the update, a status displays, as shovirigare 170.
1 The RDMS will reboot twice during the update.
l

After the first reboot, the front panel displays are automatically updated first. This update may cause
the screens to be blank for several ni@suvhile they are being updated.

**RDMS3 Local Update** Update started with file:
rl5rc5 rootl.qpkg

Do not power off RDMS

Status:
Decrypting firmware package..

Figure 170: RDMS3 Local Update Screen, Update Status

Upon completion of the update, the RDMS returns to normal operating mode and all parameters are reset to
system defaults.

9. Navigate to the Stem Settings screen, then select, as showigurel71, to verfy that the System
Version matches the firmware update version.
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System Info
Model 3rd Gen RDMS: 1!
Serial Number 3044

System Version 15rc3

FP Version 1.15.7

Chl Version 0000104E:Oct 25

System Settiings Ch:C

Ethernet

Web Server
Fan Control
System Update

Ch2 Version 0000104E:Oct 25
ChC Version 0000104E:Oct 25
DHCP On

IP Address 192.168.3.22

Figure 171: System Settings, System Info

4.6.2.29 Graphics Menu

Access the Graphics menu from the front panel Main Menu. Select Graphics Menu, then press the Enter key on the
front panel keypad.

The Graphics menu includes the followipgrameters:

1 Graph Type
1 Signal Strength

4.6.2.29.1 Graph Type

There are two available graph types on the Graphics Menu, Spectrum or a pattern based on the selected mode. The
user may toggle between graph types by pressing the Enter key on the front panel keytieldetited value
displays. Press the Esc key on the front panel keypad to back out of the Graphics Menu.

Main Menu
Mod Scaling Acquire

Mod Persist Off
HyperTrack Disabled
AGC Menu

Graphics Menu Ch:C

Signal Strength Absolute

AM Menu
Options Menu
Advanced Menu
System Settings

Figure 172: Main Menu, Graphics Menu Selection and Graphics Menu, Graph Type

Examples of the Eye PattefACM/FM) (Figure173), Constellation (SOQPSK)-{gure174), Constellation (ST)
(Figure179andFigure180), and SpectrunHigurel75andFigurel76) are shown in the associated figures.

0N Quasonix, Inc.



QuUAsoNIx
3rd Generation Rack-Mount RD

Figure 173: PCM/FM Eye Pattern Figure 174: SOQPSK Constellation

'*-'ﬂ-'ﬁ*‘*:'t”ll,\lm""

Figure 175: PCM/FM Spectrum Display Figure 176: SOQPSK Spectrum Display

4.6.2.29.1.1 Multi-h CPM (MHCPM)

The fAconstell at i onFguréld@dis syhth&liPiMnature.Moewaveform is really justaryt
FSKsignal with very narrow tone spacing and a smooth pulse shape that produces a very compact spectrum. To
achieve the detection efficiency comparable to single symbol PCM/FM or SOQPSK, the frequencies of the tones
periodically change to extend the lengtleowhich phase trajectory of different data sequences can rejoin. This
increases the minimum distance, thereby improving the Eb/No performance.

Since the MHCPM waveform is heavily filtered, there is
oscilloscope. Therefore, a synthetic two point constellation display is produced from the output of the trellis detector
that is required to demodulate and recover the data. The trellis detector effectively computes the correlation between

Quasonix, Inc.
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the received sigal and all possible phase trajectories that could have been generated by the transmitter. For each
data symbol, the one with the largest correlation is declared to be the winner, and two data bits are produced. The
"constellation” display is created by rtiplying the correlation value (real and imaginary) by the sign of the

individual data bit (+1for2;1 f or 0) . Thi s-likpcorstdllatiorensth two idedB ddtS &t 6 degrees (x
=1, y=0), or 180 degrees (x-%, y=0). It behaves like a BPSkstellation in the sense that dots farther apart on

the x axis indicate a better signal, the dot spread relates to SNR, and dots that tilt to the left or right show phase
rotation.

I.I
"'Nl"f.l'lmrﬂ"'q'l'h

Figure 177: MHCPM Constellation Figure 178: MHCPM Spectrum Display

4.6.2.29.1.2 STC Constellation

In the Spacdime Coding (STC) mode of operation, the data stream is encoded into two separate signals that each
contain a complete copy of the source data. These two signals are treohsiniultaneously on the same RF

frequency (usually over two separate antennas) to produce a radiate¢tesmiersignal that eliminates antenna self
interference and improves message detectability with a similar bandwidth requirement as a conv&&&K S

system. The tradeff for these substantial benefits is an increase in receiver processing complexity. Unlike
traditional telemetry waveforms that are easy to process by looking at either the frequency or phase representation,
STC consists of the suof two unsynchronized phase modulated signals with seemingly unrelated data that must be
recombined to recover the original source data.

While the spectrum display is virtually the same as the SOQPSK spectrum when the RDMS is running in STC
mode, the redeer display looks quite different than the usual SOQPSK constellation, as sh&iguial79 The
individual parts of the display are labeledrigure 180,

Since no traditional constellation exists for this mode, the RDMS displays the relative strength of each signal, the
difference in time of arrival between them, and the xekstrength of the embedded pilot sequences. In a typical
application, one of the signals is transmitted out the top antenna of a vehicle while the other signal is transmitted
from the bottom. In this setup, the height of the green line above the btlieatgd horizontal bar represents the
relative strength of the top antenna, while the length of the green line below the bar represents the strength of the
bottom. The small green square within the multicolor bar represents the time difference of aimra@nents of %

of a bit period with all the way to the left or right representing a full bit period. Performance is optimal in the green
zone and degrades if it progresses into the yellow and red zones.
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The indicators on the right side of the screergiracsignal level (dBm) and DQM, are exactly the same as in the
other modes.
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Figure 179: STC Constellation Display for Channel 1, Combiner, and Channel 2
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Figure 180: Labeled STC Constellation Display for Channel 1

4.6.2.29.2 Signal Strength

There are two Signal Strength options, Absolute or Relative. The user may toggle the Signal Strength value by
pressing the Enter key on the front panel keypad until the desired value displays.

When Absoalite is selected, the actual signal strength is displayed.
When Relative is selected, the signal strength displayed is relative to AGC Zero.

A value of zero on the front panel signal display, indicates no input signal. A value above zero indicates Qow stron
the signal is above no input.
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Graphics Menu Ch:C
Graph Type _Eye Pattern

Main Menu
Derandomizer Off

Mod Scaling Acquire
Mod Persist Off
AGC Menu

AM Menu

Options Menu
Advanced Menu
System Settings

Figure 181: Main Menu, Graphics Menu Selection and Graphics Menu, Signal Strength

4.6.2.30 EVTM Menu
The EVTM Menu is only available with the Edption. Refer to Appendig9i7 RDMS with-EN Option for details.
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4.7 Browser Interface

The Browser Interface provides the user with full configuration, control, amitoning capabilities for one or
multiple rackmount receivers. For configuration management purposes, only one browser interface can configure a

receiver at a given ti me. However, multiple dnaeowser i n:
The browser interfacebs monitoring capabilities includ:

1 Receiver settings

1 Signal strength

1 Signal quality

1 Signal lock detect

1 Combiner link status (optional Diversity Combiner feature required)

1 Constellation / eye pattern display

1 Browserinterface status

The RDMSE Browser Interface consi st sFigadl82aandtfieo | bar at
selections that display a variety of paraens for each available channel. The Browser Interface defaults to the
Network screen.

Metwork®=  Monitor®  Configure4#  Presets E  About®

Figure 182:. RDMSE Browser Interface Header Tool Bar

4.7.1 Network Screen

The Network screen offers a quick snapshot of eachmamknt receiver, own to the channel level. The screen is
comprised of a table with columns for RDMS address, Configuration Name, Channel, Frequency, Mode, Bit Rate,
signal strength, signal quality, and ledktect status (as text and as a red or green color block). Thaagaccess

a specific unit by clicking on the Configure or Monitor button for any receiver listed.

The unit to which the user is currently connected is highlighted and defaults to the top of the list.

The Network screen uses a humerical representatiagigoal strength and signal quality. For a complete
explanation, refer to sectigh6.2.10

Figurel183s hows four RDMSE receivers. The Lock field is high
The first receiver is highlighted in blue to indicate it belongs to the user. Note th&SRdNress matches the

address on the top browser tab and in the URL box. The additional receivers are on the same network but are in use

by other users.

Figure184shows a closeup of the right half of the Network screen with combiners only disgtyeack 185
shows a closeup of the left side of the Network screen with the Configure and Monitor buttons.
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Figure 183: Network Screen with Multiple Receivers and Active Channels

Figure 184: Network Screen, Closeup of Left Side, Combiners Only

iNEN Quasonix, Inc.























































































































































































































































































































































































































































































































































































