SUTRON SATELLITE
TEST SET

MODELS STS-0001 & STS-0002

OPERATIONS &
MAINTENANCE
MANUAL

Part No. 8800-1156
Revision —1.0.02
Jan 7, 2005

|\

e S l 'T RD N 21300 RIDGETOP CIRCLE STERLING, VA 20166 WWW.SUTRON.COM
/ ; (703)406-2800 (703)406-2801 FAX SALES@SUTRON.COM

A



Table of Contents

[ 1S o] 1o o SRR 1
100] o] 0 [=Tox 1] oIS PP UPP R UTRPPPRRRPN 1
Y= T (1] o BT PP P P PP PPOPPPPPRPPPR 2
(0] 0 =T - 1110 o FO P PP TRPPRRRPN 3
REAI TIME DISPIAY . .eeeeeeiiiitiiee ettt e e e e e et e e e e e e e enereeeeeaeas 3
DEMOA SEAIUS .....veiiieiiiiie ettt et e e et e e et e e e e 3
LAST MESSAQE ...ccciiiiiiiiiiiiiii ittt 4
RECEIVEA SPECIIUM ... e s e e e e e e s e e e e e e eaans 5
[ 111 (0T | £= 10 PR PP R UUUPPRTRPT 5
Y =TT 7= (o [ PP PTPPPTT PP 6
SelECHNG MESSAGES ..ceiiiiiiiiitti ittt e e e e e e e e e e e e e e annneeaeeeaeas 6
D=1 RSP PR 6
[ 11 TP EPTT S UURTPPRTRPR 7
Select All and SeleCt NONE........ccoiviiiiiiiiie e 7
[B]=Tolo o (ST B 7 | - P EPU R UUUUPPRTRP 7
1] PRSPPI 7
[ 111 0T | =12 TP PUP ORI 8
=TT 1AV =To IS o 1Yo 1] o SO P 9
Setting and Changing ChanNEIS...........cccuuiiiiiiee e e e e e s s e e e e e e eaans 10
MESSAGE RECEPION. ...cii it e ettt e e e e e e sttt e e e e e e e e e annbreeeeeaeeeaannenees 11
(@ 1 1= =S Y= AT =Y 1] o SR PSRSRR 12
RS T T TTTTT 12
SAVE DATAL. ...t bbb a b a b a b abn b a b e n b e bnnnnnnnnes 13
T V=] ST = U | o PSSP P PP PPPPPPPPPIN 14
Software INStallation/REMOVAL............coiiiiiiii et e e riaeee e 15
TRHEOIY Of OPEIALION ...ttt e e ettt e e e e e e e e bt e e e e e e e e e annneneeeeaens 16
I 0] o] 1S goTo [ a e TAST=T Ao = PSSR 16
Server quiet, resetting CoONNECHION...........uuuiiiieei e 16
No demodulator actiVity/N0 MESSAGES. ......ccvurieiiiiiieiiiiie et 16
NO SPECIIUM/NISTOGIAM ... .eviiiiiiie et r e e e e e e e e e e e e snrraaeeeaes 16
N[O T =TT o I I PPN 16
[d=To I I = I o o 1 PP 17
MiSSING/GArbled MESSAGES ... ceii i ettt ettt a e e e e rnbbe e eea s 17

(€1 [0 1S T= 1 PP PP UTRPPURRRPN 18



Description

The Sutron Satellite Test Set is a stand-alone device to directly receive and verify data
transmissions from DCP’s. The test set performs its functions by receiving and processing the
uplink transmissions before they reach the satellite. It is a powerful tool to use either in the field or
on a bench to verify the operation of a DCP.

The Test set comes in two models: a complete system (STS-0001) and a receiver subsystem
(STS-0002). The complete system consists of all the equipment needed for to receive
transmissions in the field or on the bench. The system is packaged in a durable, water resistant,
transportation case. The receiver subsystem is a subset of the complete system suitable for
connection to an existing PC. The receiver subsystem does not include the shipping case, PC,
DAJ/AC adapter.

STS-0001 Satellite Test Set Complete
STS-REC Test Set Receiver with USB cable
STS-ANT Test Set Antenna
STS-PC Test Set PC
STS-HOOD  Test Set PC Hood for outdoor viewing
STS-DCAC  Test Set DC/AC adapter
5000-0100 Antenna, GPS, SMA
6800-1154-2 Test Set Software
STS-CASE Test Set Environmental case

STS-0002 Satellite Test Set Receiver Subsystem
STS-REC Test Set Receiver with USB cable
STS-ANT Test Set Antenna
5000-0100 Antenna, GPS, SMA
6800-1154-2 Test Set Software

The PC must meet the following minimum requirements to connect to the STS-REC Receiver.
Processor speed 2.0 GHz
512MB memory
20 GB disk
CDROM
qty 2 USB 1.0
gty 1 RS232 (if serial output is desired)
Ethernet or Wireless Ethernet
Keyboard/display/mouse
Windows XP Home or PRO

Connections

Remove the PC from the carrying case for normal operations. Connect the USB cable between the
PC and the test set receiver. Connect the GPS antenna to the test set. Connect the whip antenna
to the test set. The test set receiver gets its power through the USB cable. If there is a separate
USB to serial adapter and you need the RS232 port, plug it in.
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Startup

The test set PC should be removed from the case before operating. It may be operated for short
periods in the case but during extended operations, there is not enough air flow around the PC to
dissipate heat. As a result, the PC and case will heat up and potentially damage the PC. The GPS
antenna should also be removed from the case and attached to a horizontal metal surface. The
test set receiver can be operated while in the case or removed from the case.

Check all connections as explained in the previous section.

Press the power-on button on the PC to turn it on. (The PC power-on button is at the upper left
corner of the keyboard on many systems). As the PC starts it will turn on the power to the USB and
power up the test set receiver. The PC will also automatically start the reception and demodulation
programs. This process takes 1-2 minutes. You will know that the system is operating when you
see the green LED on the test set receiver flash. If the test set receiver green light does not turn
on, unplug the USB cable, wait 15 seconds, and plug it in again. When it is plugged in you should
hear a USB connect, disconnect and connect tones (if sounds are turned on for your PC) and the
green LED on the test set receiver will turn on.

The test set is configured to automatically run the Test Set viewer program on startup. If it does not
run automatically, you can also run it via a shortcut on the desktop or via the start menu. When the
program runs it should display a message in the title bar saying “Sutron Test Set connected to ...".
This is your indication that the test set program has connected to the system and is receiving data.

If the Sutron Test Set software title bar says “disconnected”, select the Options menu directly under
the title bar and make sure the server is set to the IP for your PC (or 127.0.0.1) and that all
interfaces are “Open”. If not, consult the troubleshooting section of this manual.

One last step in startup is to wait for GPS. The test set uses GPS as its time and frequency
reference. Without it, the test set will not be able to accurately report the time or frequency of the
messages it receives. It will take 10-15 minutes for the test set to fully acquire GPS. During this
time the GPS indicator will be grey and any messages received will include a ? in the time field.
Once the system has acquired GPS, the indicator will turn blue.

The test set normally resumes operation on whatever channels that were being used when it was
shut down. Be sure to check the satellite and channel information to make sure that the test set is
working on the desired satellite and channel. If there is any question, simply press the Configure
Demaods control to get full access to the configuration.

If you ever need help operating the test set, press the help control at the top of the display. Help is
“context sensitive” so it will display information relevant to the screen that is displayed. Major
portions of this manual are included in the help.
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Operation

The Sutron test set program gives a real-time view into the operation of the test set. A typical
screen is shown below. The screen is designed with four tabs to select what is displayed: Real
Time Display, Message, Histogram and Received Spectrum. Across the top of the screen are
controls for Options, Configure Demods, Show Errors, Help and About. Across the bottom of the
screen is additional information as to the operation of the program.

|, Sutron Test Set connected to 127.0.0.1 H@@

€} Options & Corfigure Demods  [J how Encrs @ Abodt

Real Time Display | pessage | Histogram | Received Spectrum |
Demod Status

Time [12/02/2004 14:03:02 @
Carvier Bt Frame -
Satellte  Channel  Baud Lock Svic  Swnc  EITOF Signal strength Frequency offset

L aorsEast 108 100 @ © © Q

? GoEsEest 135 300 ® @ [
¥ GoEs East 098 1200 Q9 © 0 Q
Last Message
Date[Time [2004/12/02 14:02:00 625 002 Signal Strength (e [-059 22.0 Ebyhio
10 |oooooodn onon Parlky Ervors  Freguency Stab (Hz) 10001 23 Phase Meiss
|Baud Rate [0300 Normal Qualty Frequency (Hz) +00000 ok £oT
Channel {195 n Modulation Data bytes 00117 ASCIL Clock Flag Byte

{PPP O #1-1,33-1,33 -1.33 -1.33 1QPO 0 #1 22,56 22.57 22,56 22,58 :BATTLOAD 0 11,48 |MAME ZX48K 1GO0DJBAD 3 Clear
339/1380

RURIES

Received Spectrum Histogram

09:03:02 Got packet [BE [Frame sync fourd Messages received 110|115 messages listed

Real Time Display

The Real Time Display gives a complete view of the test set operation. It is organized into four
sections: Demod Status, Last Message, Received Spectrum and Histogram.

Demod Status

The Demod Status is constantly changing to show the date/time, GPS status, and operation of the
three test set demodulators. The Date/Time will be synchronized to GPS when the GPS screen
LED is blue. This also means that the PC clock is being synchronized to the time from GPS. If the
screen LED is off (gray), the date and time will come from the PCs internal time.

The test set contains three demodulators. This is done so the test set can receive transmissions at
100, 300 and 1200 baud without changing settings. Demod 1 is typically configured for 100 baud,
demod 2 for 300 baud and demod 3 for 1200 baud. In addition, demods 1 and 2 will typically have
the same channel assignment while the 1200 baud channel will be roughly ¥ of the 100/300
channel. The channel setting for demod 1 is very important as it controls the tuning of the receiver.
As a result, demod 1 must always be ON and all demods that are ON must be set to the same
satellite.

The demod status includes satellite, channel, baud, carrier lock, bit sync, frame sync, error, signal
strength, and frequency offset. The satellite, channel, baud are all set using the Configure Demods
control. The other status are real-time information from the demodulators. Carrier lock, bit sync
and frame sync will light as a message is received. All three lights must be on for a message to be
received. Frequency offset shows the demodulator sweeping across the channel looking for a
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message. The center of the bar represents 0 hz and the ends represent -500 and +500 Hz. The
error LED will light if any errors were detected while receiving the message. The errors are:
configuration error, address error.

The LEDS will turn off when the transmission is finished at which time the PC will perform some
additional processing on the message and then display and process it according to the test set
configuration. This is explained in detail in the section titled Message handling.

Last Message
The Last Message frame gives the details for the last received message as follows:

Date/Time

The date/time the frame sync is detected. The formatis YYYY/MM/DD
HH:MM:SS MMM, the MMM being the milliseconds into the second.
The time will be based on the GPS clock if the GPS virtual LED is on.
If it is not on, the time will be based on the PC time and may not be
accurate.

ID

The received ID (or Address) for the message, corrected for any
errors. Note: if you have made up IDs yourself, they are probably not
valid and will be “corrected” as they are received.

Baud Rate

The received baud rate for the message.

Channel

The received channel for the message.

Parity Errors

A count of the number of parity errors in the message.

Quality

Data quality computed from RMS phase error implied by the phase
histogram.
N: Normal, error rate better than 1E-6
F: Fair, error rate between 1 E-4 and 1 E-6
P: Poor, error rate worse than 1 E-4

Modulation

N: Normal — 60 deg +/- 5 deg (100 bps only)
H: High — > 70 deg (100 bps only)
L: Low — <50 deg (100 bps only)

Signal Strength

Received power of the message in units of dBm. Note, the more
negative the number, the weaker the received power. The normal
range for the signal strength will be —20 to —90 dBm.

Frequency Stab Frequency stability in Hz. Peak-to-peak variation in the demodulator’s
(Hz) frequency estimate from frame sync to EOT. This includes the error in
the test set itself that adds between 1 to 3 Hz to that of the DCP.
Frequency (Hz) Frequency error in Hz for the received message. The range is +/-400
Hz for proper reception. This is only valid if the GPS is locked.
Data bytes A count of the number of data bytes in the message.
Eb/No Estimated Eb/No based on the RMS phase error. The larger the
value, the stronger the signal.
Phase Noise Estimated phase noise computed from the phase error of each
received symbol. This value will vary based on the received signal
strength. This is not a confirmation of DCP phase noise accuracy due
to the influence of signal strength.
EOT Indication if EOT was detected.
Flag Byte Details of the flag byte with the following possible results:

ASCIl, PSEUDO BINARY, BINARY, CLOCK SYNC UPDATED (since
last transmission), DATA COMP ON, DATA COMP OFF, REED
SOLOMON ON, REED SOLOMON OFF.

The message data is contained in the large text box beneath the message information. To the right
of the message data is a clear control to clear the last message data. To the right of the message
data are also left, pause and right scroll controls. These controls allow you to view the previous 10
messages received. The pause is activated automatically whenever left or right is pressed and it
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will change to a run control. Remember to press run to resume normal updating of the last
message frame.

Received Spectrum

The Received Spectrum frame gives a spectrum analyzer view of the test set receiver. The normal
span for the received spectrum is +/-1000Hz centered on the selected channel. Since you can
have up to three channels enabled for the spectrum analyzer, the spectrum displayed can be any of
the enabled channels.

Histogram

The Histogram frame gives a graphical view of the phase state data detected in the message. For
a 100 baud message, the data is transmitted and thus grouped into two phase states. Accordingly,
you'll see two main peaks in the histogram. The sharper the peaks, the better the overall quality of
the received message. For a 300/1200 baud message the data are grouped into 8 phase states.
You will see 9 peaks in the graph because the first and last are really adjacent just as 359 degrees
and O degrees are adjacent. Again, the sharper the peaks, the better the overall quality of the data.
The Quality value and Phase Noise value assigned to each message is calculated from this phase
state data.
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Message

The message tab gives quick access to the messages received by the test set. The messages are
organized in a tabular format with the information for a single transmission in a single row. The
columns provide the details for the message with all the information provided in the last message
display.

The message tab gives you the freedom to resize any of the columns or sort the data by any of the
columns. To resize a column, simply move the cursor to the line between two column labels. The
cursor will change at which time you can hold down the mouse button and drag the line left or right
to shrink or expand the column. To sort the data click on the column you wish to sort by. The data
will now be sorted by that column. Click the same column again and the data will now be sorted in
reverse order. If the column label is wide enough, an indicator will be displayed after the label
indicating the direction of the sort.

| Sutron Test Set connected to 127.0.0.1 \‘:JLE_'j@ﬂ
£} Options 4 Configure Demods D( 5 = About

Real Time Display  Message |ﬂistogram | Received Spectrum |

Date/Time 1o [c..lpaud]|si.. [Freq.. [Fre. [m[q]e. [P [Pa..[EOT | Flagbste  |Dat.. |Data ~
20041202 1311425631002 0065110 195 0300 -044 +0000Z 0OL7 N M 198 29 0000 Ok B5CIL Cla.. 00030 :VBAT O #1 12,0 NAME live O
200412107 130300 622 007 03200308 195 0300 -DA3 +000NG 0022 229 21 ooon ok Pseudn i, 00015 hBIB@RWERWERWCD

2004/12/02 13:02:00 633002 00000000 195 0300 -059 +00001 000.0 71.6 2.4 0000 Ok ASCIL Clo... 00117 @:PPPO#1-1,33-1,33-1,33-1,33 QPO 0 #1 23,00
2004/12/02 12:155:30 618002 01 00S1DE 195 0300 -085 -00001  000.0 21,8 23 0000 Ok ASCII, Clo,,, 00145 icman 10 #15 10,50 10,50 10,50 10,50 151 10 #15
20041202 12 14:256p4 002 01065110 195 0300 -044 +00005 0008 181 3z 0000 Ok ASCIE Clo.,, 00030 f:VBAT O #1 12,0 :NAME Alive O

2004)12/02 12:03:00 623002 03200303 195 0300 -063 +00004 0009 239 1.8 0000 Ok PseudoBi.. 00015 BBIB@RW@RWERQCO

2004/12f02 12:02:00 629002 00000000 195 0300 -060 +00002 0003 222 22 0000 Ok ASCIL Clo 00117 §:PPPO#1-1.33-1.33-1,353-1.33.:0PO 0 #122.7|
2004/12{02 618002 0100S1DE 195 0300 -086 +00000 000.1 21,5 24 0000 Ok ASCIL Clo 00145 ficman 10 #15 10,50 10.50 10.50 10.50 :a1 10 #15
2004/12{02 621002 03200308 195 0300 -0A2 <+00005 0009 24.0 1.8 0000 Ok Peeudo Bi. 00015 bE1B@Rw@RwW@RWC O

633002 00000000 195 0300 -059 +00002 O00.3
2004/12f02 10:55:30 617 002 OLO0OSIDE 195 0300 -091 -00001 0O0O.1
2004/12/02 10:42:08 660 002 03200308 195 0300 -062 +00003 000.7
2004/12(02 10:14:25 626 002 01 065110 195 0300 -044 +00008 0015
2004/12/0Z 10:03:00 624 002 D3 200308 195 0300 -D62 +00003 0017
2004/12{02 10:02:00 628 002 00000000 195 0300 -059 +00003 000.1
2004/12/0209:55:30 615002 OLOOSIDE 195 0300 -090 -00001 OOO.1
2004/12f02 03:14:25627 002 0L065110 195 0300 -044 +00010 0003
2004/12f02 09:03:00 620 002 03200303 195 0300 -062 +00001 002.6

227 21 0000 ok ASCIL Clo 00117 §iPPPO#1-1,33-1,33-1,33-1.33.QPO D #1 22.7|
19.0 32 0000 Ok ASCIL Clo... 00145 dicman 10 #15 10050 10,50 10.50 10,50 151 10 #15
2.5 2.4 0000 Ok PseudoBi... 00018 bB2E@RWEAARDAXe@VCO

19.6 30 0000 Ok ASCIL Clo... 00030 :VBAT O #1 12,0 :NAME Alive O

225 22 0000 Ok Peeudo Bi.. 00015 bB1B@RW@AW@RWC O

21.7 24 0000 Ok ASCIL Cla... 00117 &:PPPO#1-1,33-1,33-1.33-1.33 QPO 0 #1 23.00
190 32 0000 Ok ASCIL Clo.,, 00145 icman 10 #15 10,50 10,50 10,50 10,50 151 10 #15
19,1 32 0000 Ok ASCIL Clo... 00030 :VBAT O#1 12,0 :NAME Alive O

232 2.0 0000 Ok PseudoBi.. 00015  bB1B@Rw@RW@RWED

2004/12/02 09:02:00 631 002 00000000 195 0300 -059 +00001 0001 21,8 23 0000 Ok ASCIL Clo... 00117 ©:PPPO#1-1,33-1,33-1.33-1,33:.QPO0 #1 22.6
20041202 08:55:30 616 002 010051 DE 195 0300 -091 -00001 0000 18.1 36 0000 Ok ASCIL Clo.,. 00145 f:cman 10 #15 10,50 10,50 10.50 10,50 a1 10 #1F
2004/12/0208:50:31 981 001 01166314 195 0100 -107 -00967 000.9 005 38.2 0007 MoEOT ooo1o v

2004/12f02 08:14:25627 002 01065110 195 0300 -044 +00003 0004
2004)12/02 02:03:00 622 002 03200308 195 0300 -063 +00003 0006
2004/12f02 02:02:00 628 002 00000000 195 0300 -059 +00003 0001

196 30 0000 Ok ASCIL Clo.,. 00030 :VEAT O #1 12.0 :NAME Alive O
235 1.9 0000 Ok PseudoBi.. 00015 BBIB@RW@RWERWCO
224 22 0000 Ok ASCIL Clo... 00117 :PPPO#1-1.33-1.33-1.33-1.33 QPO 0 #1 2311

2004/12{02 07:55:30 619002 DL 0051 DE 195 0300 -085 +00000 000.2 0.8 2.6 0000 Ok ASCIL Clo... 00145 b:cman 10 #15 10,50 10,50 10,50 10,50 a1 10 #1F
20041202 07:14:25 712002 01065110 195 0300 -D44 +00000 0015 20,0 29 0000 Ok ASCILL 00030 :VBAT O #1 12,0 :NAME Alive O

2004f12f0z 825002 03200308 195 0300 -063 +00003 O000.5 z37 1.9 0000 Ok PseudoBi,., 00015 bEIB@RWE@RWERWED

200412102 63200z 00000000 195 0300 -060 +0000z OOO.1 220 23 0000 Ok ASCIL Clo... 00117 fPPPO#1-1.33-1.33-1.33-1.33 QPO 0 #1 22,7
2004112102 622002 0L00S1DE 195 0300 -090 -00001 000.2 19.4 31 0000 Ok ASCIL Clo... 00145 dicman 10 #15 10050 10,50 10.50 10.50 131 10 #15
2004/12(02 06:14:25 672 002 01 065110 195 0300 -044 +00000 0001 19.8 2.9 0000 Ok ASCIL 00030 :VBAT O #1 12.0 :NAME Alive O

2004/12/02 06:03:00 623002 03200308 195 0300 -D63 +00003 000.8 225 2.2 0000 Ok PseudoBi... 00015 bB1B@Rw@Rw@RwC O

2004/12/0206:02:00 630002 00000000 195 0300 -060 +00002 000.2 216 24 0000 Ok ASCIL Clo.,, 00117 fPPPO#1-1,33-1,33-1,33-1.33 QPO 0 #1 231
2004/12f02 05:55:30 617 002 OLOOSIDE 195 0300 -088 +00000 000.1 20,3 28 0000 Ok ASCIL Clo... 00145 icman 10#15 10,50 10,50 10,50 10.50 :a1 10 #15

2004/12/02 05: 125639002 0L065110 195 0300 -044 +00001 0O0L.O 19.2 29 0000 Ok ASCIL Clo... 00030 :VBAT O #1 12,0 :NAME Alve O

e N Y Y]
R S e e ] R

2004/12f02 05:03::00 620 002 03200303 195 0300 -063 +00004 000.2 234 1.9 0000 Ok Pseudo Bi. 00015 bE1B@Rw@RwW@RwWC O

2004/12{02 629002 00000000 195 0300 -060 +0000Z2 O00.3% 21,9 23 0000 Ok ASCIL Clo 00117 f:PPPO#1-1.35-1.35-1.35-1.33 QPO 0O #1229
2004/12{02 617002 0100S1DE 195 0300 -090 -00004  O00.0 19.3 31 0000 Ok ASCIL Clo 00145 ficman 10 #15 10,50 10.50 10.50 10.50 :a1 10 #15
2004f12f02 626002 01065110 195 0300 -044 +00011 0003 19.1 32 0000 ok ASCIL Clo 00030 E:VBAT 0 #1 12,0 :NAME Alive O

20041202 040300617 002 03200308 195 0300 062 +00004 00O.1 230 20 0000 Ok Pseudofi.. 00015 bBIB@RWERWERWCD *
% >
X Delats | £3 reload | A Fiker | b print

05:44:27 Got packet ‘w/aiting For message (10t Messages received 108 1 messages selected

&

Selecting messages

You can select multiple lines in the message list by using holding CTRL while clicking with the
mouse (selects/deselects individual lines) or holding SHIFT while clicking with the mouse
(selects/deselects a block of lines). With lines selected you can perform some additional functions
such as deleting messages, printing messages, and decoding messages. With messages
selected, right click on a message and a dialog is displayed with options to Delete, Print, Select All,
Select None, and Decode Data.

Delete

Delete will delete from the list any selected message(s). If no messages are selected, all
messages are deleted from the list. This does not actually delete any of the messages that have
been stored on the disk — it just deletes them from the list being displayed. Reload will read the
data from the disk and display it in the message data.
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Print

Print will send a copy of the selected line(s) to a printer or file. For Print to operate, the PC needs to
be configured with a printer even if you intend to only print to a file. To print to a file, select the
“Print to File” check box when the Printing dialog is displayed. A sample line is shown below with
the diagnostic data on the first two lines and the data starting on the third line:

2004/12/02 13:14:25.631 ID=01065110 CHAN=195 BAUD=0300
FREQ=001.7 POWER=-044 MOD=N QUAL=N PARITY=0000 Eb/N0o=19.9 DATA=00030
¢:VBAT 0 #1 12.0 :NAME Alive

Select All and Select None
Select All and Select None are shortcuts to help decide what is selected.

Decode Data

Decode Data is only available if the message is in Pseudo-Binary format. If you select a line and
then right click and select Decode Data, a dialog of the decoded data will be displayed. The
following example shows decoded data from a random transmission. Currently the decoder only
supports Sutron pseudobinary formats. Since the decoder does not have detailed information on
the format it cannot scale the values to engineering units.

PseudoBinary Data Decode E]@
Sroup 2 Random
Offset 2 min

Wal0d  @Rw 1207
Wal0l  BAA 8257
Wal02  RDA 73985
Count @y anzz

EBatt v oC 11.3
Instead of last bwo values, we can interpret data as position:
Fos EBAARDARE Lat 390 01' 18" Long 770 24" 37"

* Clear B save | [= Open | @Print |

Filter

Filter will display a dialog that allows you to only display data for a certain ID and/or time.
Messages can be filtered by satellite ID or by kime
and dake,

I Limit by satelite ID

IDI 0034 38

I Limit by date

Start Time IDQIIDIZDD4 16:40:00
End Tirme |0%/10/2004 16:50:00

oK | S Caneel
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Histogram

The Histogram tab gives a full graphical view of the phase state data detected in the message. For
a 100 baud message, the data is transmitted and thus grouped into two phase states. Accordingly,
you'll see two main peaks in the histogram. The sharper the peaks, the better the overall quality of
the received message. For a 300/1200 baud message the data are grouped into 8 phase states.
You will see 9 peaks in the graph because the first and last are really adjacent just as 359 degrees
and 0 degrees are adjacent. Again, the sharper the peaks, the better the overall quality of the data.
The Quality value and Phase Noise value assigned to each message is calculated from this phase
state data.

n Sutron Test Set connected to 127.0.0.1 E][E

£ options % Configure Demods [ E © About

Real Time Display | Message Histogram ‘Rece\ved Spectrum |
demod 2, channel 195 (401992000Hz) @ 12/02/2004 17:31:26 767ms

|
40 -=fod | =
20! sl b i) | s -l
AN i il f | |
0 ) = - -
o 45 a0 135 180 225 27 35 360
Phaze
W 0 W nSave ‘ @0pen| \gpnnt |
17135:45 Got packet Waiting For message (18] Messages received 18 1 messages selected
=

The controls at the lower left allow you to review previous histograms. The software has recorded
the last 10 histograms into memory. Pressing left and right will allow you to review them. The
demod, channel and time of each histogram is given at the top of the screen. The screen is
automatically paused when the left and right controls are used so remember to press record to
resume normal operations.

The controls on the lower right allow you to save a histogram to disk, open a saved histogram and
print the histogram.
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Received Spectrum

Bl Sutron Test Set connected to 192.168.71.132 H[=]
Disconnect I Options | u 1 About |

Real Time Display I Message I Histogram ~Received Speckrum |

demod 2, channel 195 (401992000H) @ 091 072004 16:55:07 495ms

Fower (dB)

401,990,000 401 880,500 401,831,000 401,831 500 401 892,000 401,992,500 401 893,000 401 893,500 401 994
Freguency (Hz)
«| P| »| /10 Display PAUSED ,"Jl @l L_\l & save | = Open | o Print
|12:55:22 Got packet |Frame gpnc found |FFT 486 @ 09/10/2004 16:55:18 |Msg 94 & 2004/03/10 16:55:05 540 i

The controls at the lower left allow you to review previous spectrums. The software has recorded
the last 10 spectrums into memory. Pressing left and right will allow you to review them. The
demod, channel and time of each spectrum is given at the top of the screen. The screen is
automatically paused when the left and right controls are used so remember to press record to
resume normal operations.

The controls on the lower right allow you to save a spectrum to disk, open a saved histogram and
print the histogram.

The controls in the center allow you to zoom in and out of the spectrum for better viewing. You can
also use the mouse on the screen to zoom into an area of interest. Simply click on the upper left
area you wish to see and then drag the mouse to the lower right, drawing a rectangle as you do.
When you release the mouse button, the graph will be redrawn using the rectangle as a guide.
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Setting and Changing Channels

Channels are set and changed by selecting the Configure Demods menu at the top of the display.
(It is also possible to use select Configure Demodson the Server tab of the Options menu. When
you a dialog similar to the one below appears. This dialog gives the detailed configuration of each
of the three demodulators supported by the test set. Demod 1 must always be enabled as it sets
the frequency for the receiver. If you are interested in monitoring a single channel at a single baud
rate, simply set up demod 1 and disable the other channels.

When setting the channel for multiple demods, the system will automatically force the channels for
the other demods to be consistent with each other. 100 baud and 300 baud channels must be
within 5 channels of each other and 1200 baud channels must be within are about Y2 the value of
the 100/300 baud channels.

"
Demod Configuration
Satelite |GOES East | Gan |4
Demod L Dermod 2 Dermod 3
Enable Enable | Enable |+ Enable v Enable
Baud | [100 | |300 ~| |tz »| Baud
Channel | 195 | 195 | a3 Channel
Parity Rernove v Remave [v Remaove v Parity
T E
(o4 | Cancel Defaults

Satellite

The choices for Satellite are GOES East, GOES West, Meteosat, INSAT,
MSG, International and ARGOS. The INSAT and ARGOS satellites are not
yet available. GOES users can select GOES East or West regardless of
where they are. There is no difference in the operation of the test set based
on these choices — the only difference is what code (E or W) is included in the
output data.

Gain

This sets the test set front end gain. For outdoors use, set gain to —1 which is
the autogain setting. With this setting, the test set automatically adjusts the
gain to receive both weak and strong transmissions. For indoors use, you
may need a manual gain setting to eliminate problems caused by multi-
pathing of signals. Start with a gain of 8 and if the red LED comes on during
the transmission, reduce the gain to 4 or 2. The full range of manual gain
settings is 1..12. A gain setting of O leaves the current setting unchanged.
Since the test set software cannot read the gain setting of the receiver, use
gain=0 whenever you want to leave the current setting unchanged.

Enable

This enables the demod. Demod 1 must always be enabled. Its channel sets
the tuning for the test set. Enable for the other channels is optional based on
the need to receive data at different baud rates or on adjacent channels.
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Baud This sets the baud rate for the channel. For GOES satellites, typically demod
1 is set to 100, demod 2 to 300 and demod 3 to 1200. If other satellites are
selected, the baud will be set accordingly.

Channel This sets the channel for the demod. The channel for demod 1 sets the
tuning for the test set. Remember GOES 1200 baud channels are roughly Y2
the value of the 100/300 baud channels. The software will automatically set
the channel for other demods to keep all the channels within valid limits.

Nave This controls the number of FFTs averaged in the spectrum. A value of -1
implies averaging for all of a DCP message. A value of 40 or 80 is useful for
a real-time display of the spectrum at times when a message is not being
received.

N Points Number of FFT data points (will be a power of 2). Typical value is 1024.

Source Source for the FFT: 2 channel selected, 3 matched filter output.

Parity Remove checked: remove the parity bit from data (normal setting)

Remove unchecked: keep the parity bit in the data.

Enable Select this to allow user setting of the Nave, Npoints and Source.

Advanced

Setup

The following channels are valid for each of the satellites:

Satellite Baud Channels Spacing | Freq
GOES East/West 100/300 | 1-266 1500 401.7010
GOES East/West 1200 1-133 3000 401.70175
Meteosat 100 1-33 3000 401.1015
MSG 100 1-223 1500 402.1015
International 100 1-33 3000 402.0025

Note: International channel 1 = GOES East/West 202

Message Reception

The test set performs the following functions for the reception of messages.

1. Demodulators are configured by the user program as to the satellite type, channel and baud

rate.

2. Every second the demodulators output status information that is provided in the real-time

display.

3. As a message is received, demodulators will timestamp the instant the frame sync is detected
and make quality measurements on the received message.

4. Atthe end of the message the message will be:
e written to the Real-time display

written to the Message list
written to disk for later review
output to the serial port if enabled
written to RAW file if enabled.
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Other Test Set Settings

All the settings for the test set can be found by selecting the Options menu. The dialog that is
displayed has two main tabs: server and save data.

The server tab allows the user to Configure demods and change the server address as shown
below. The Demod configuration is discussed in the section on Changing Channels.

Server

The test set software can run either on the same PC to which the test set receiver is connected or
on a networked PC. The server field tells the user interface program where to go to get its data.
The address will be the IP address or name of the PC which is connected to the test set receiver.
This address can also be 127.0.0.1 which is the internal address for the PC on which the software
is running.

When you type the IP or name of the server into the box under Server and press tab (or Lookup)
the software will attempt to access the server to see if the required server ports are open. A list of
all the server ports and their status will be displayed in the Server Ports frame. The software must
find all of the ports “open” for the software to operate properly. If any ports are “?” the software will
not be able to receive messages.

When running in a networked environment, be careful when you “Configure demods”. Any changes
you make in configure demods will affect the test set receiver and demods. Don’t make changes
without contacting others who are using the test set. All the other changes in Options apply only to
PC on which the test set program is running and can be made without affecting others.

Local: sysadmin 127.0.0.1

— | Name or IP of PC

l Save Data ]
Setver / ConneCted tO the

ool = ey test set receiver

Browse

Server Ready
localhaost is 127.0.0.1

Configure demods

These read only values are here ko help with
diagnostics. Sewver should have all the ports open.

Server Ports

Histogram ’— [+ open

FFT ’— ¥ opsn\ ) )

Monor  [75 [ open — | “Open means the
scope o I open program is able to
Commend [ [ open get data from the
Message ’— [ open server

OF | Cancel | Apply ‘ Defaults

localhost is 127,0.0,1
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Save Data

The Save Data tab controls how the test set handles the data it receives.

A sample screen is

shown below along with a detailed description of each field.

This sets the size
of the list on the
message tab.

Local: danntwkstn 192.168.71.238

Enter here the
directory where the
program will save the

Server Save Data I

Saved Data
Directory where the data gathered from thye@ed

IC:'l,TestSet'l,SaveData'l, data
Erowse | Open directory |
| __— | Use these controls to output

MU messages in list

I 2002 Def ault |

is received.

QP Pore
I ©utpat ko comm port
Setup |

data to a serial port when it

[~Save incoming messages

[ Save to raw file (iConnect)

All messages will be

Use these L. \—r Automatically delete Files Output to RAW files if

fﬁ;gﬂisﬂ:lglt AR P s ) IIDDD this is checked.

data. Saved by the DElefe nit | elete &l Filesl

program. [ Flay Sound T Use these controls to
have the PC play
sound when a
message is received.

(o4 I Cancel Apply Defaults
|EDMPAQTESTSET is 192.168.71.132

Directory Sets the directory for data written to disk. All received data are
written to disk so they

Maximum messages in | This sets the size of the list that is shown on the message tab. All

List the data for this list is kept in memory so larger lists will use more
memory. Larger lists will also make the program operate more
slowly as it sorts and filters the data.

Com port When Output to com port is checked, the data will be written to a
serial port when it is received. The selection of the port, its baud rate
and other settings are available by selecting Setup. The format of
the output message is NESDIS DAPS format.

Save to raw  file | When this is selected, the incoming messages are written to a disk

(XCONNECT) file in Sutron’s RAW format. The RAW format is identical to NEDIS
DAPS format with the addition of 3 ETX's at the end of each
message.

Automatically delete files | When this is checked the software will periodically delete the oldest
data files in the saved data directory in order to keep the system
from filling the disk. Since the program reads data from this
directory on startup to fill up the message list box, it is important that
this directory not get too large.

Play Sound: message | Check this box to have the PC play a sound when each message is

received received. This helps alert you to the message without looking at the

display. Note a different sound is played if the message is received
with errors.
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Server Setup

You can manually set the server IP in the PC connected to the test set receiver.

This may be

needed if there are multiple NICs in the PC or if you want to restrict a PC for just local operation.
The server IP is set using the DCP_Monitor program. This program is located in the start menu,
Programs, 2Met, DCP_Acquisition. When the program runs the following screen is displayed.

54 pce_Monitor

Eile Properties Restart Help

S ]

[~ Receiver
AGE |139.2 B AGE too low

i~ Beacaon Tracking

] Receiver 0K

2004-03-10 18:3215 DSR Nl Time

T " 70de

J 1| Beacon Lacked

Freq enor [He] || 5792

T 2Zmet!
CoMo[dB] | 0.0
J G TRSINFERING
Sig. strength [d8] |152.2 ¥
CiNa ‘20dB
Demodulators
H \ Charinel | Type ‘ Freq. OK | Signal Pawer | Cartier | Bitsyrc. \ Framesync | Receive |
1 195 100 FI7.96 200 Unlocked Unlocked Unlocked
195 200 10015 200 Unlocked Unlocked Unlocked
i} 0.00 00 Unlocked Unlocked Unlocked

cocoococoococooooo

Select Properties, General. The following dialog will appear that allows you to set the IP address
for each interface. Do not change the Port numbers! Set the IP address to the address of one of
the NIC cards in the PC. If you want to limit the PC to local operation, set the IP to 127.0.0.1. You
will need to reboot the PC after making these changes.

Note: the recommended setting for the IP address for all interfaces is 0.0.0.0. With the IP set to
0.0.0.0, the software will first try to use the IP of the first NIC card it finds. If this fails, it will use the
IP of 127.0.0.1 for each interface.

General

General | Demodulators ]

Interfaces
| IP Address Port Number
Messages |192.‘IBB.TI.132 ]EL‘1E
FFT 192.168.71.132 {8012
Histogram 192.168.71.132 ]E“H
Moritaring 192.168.71.132 |5n1 3
Scope 192.168.71.132 |5z-1 4
Command 19216871132 [5015

; Monitoring MMI
IP Address/Port Number |192-1 68.71.132 155':'5

i~ Receiver
IF Address

=]
=]
=]
=

o= ]

Cancel | | Help
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Software Installation/Removal

Installation: Complete
Follow these steps to install the software on a PC which will be connected to the test set receiver.

ouhrwWNE

© N

Don’t connect the test set receiver until instructed to do so.

Install the Sutron test set software.

Install the VCS Logger software.

Install the DCP_TestSet software.

Reboot the test set PC.

Start the 2met! User Station Banner. Open the “Configuration” menu and select
“USB_DRIVER _INSTALLATION. Follow the prompts and press YES when directed.
Connect the DCP Test set to the computer.

In some cases Windows will detect new hardware and start the “Found new hardware”
wizard. In this case, let the system install the software automatically and finish the Wizard.
It will probably go through the wizard process twice.

The green light on the test set receiver should now be blinking and the system is ready for
use.

Installation: Monitoring software
Follow these steps to install the test set software on a PC not connected to the receiver. This PC
can get at the test set data through the network.

1.
2.
3.

Install the Sutron test set software

Run the test set software.

Select Options, Server and enter the IP of the PC connected to the receiver. Press Lookup
to make sure all interfaces are “open”. Press OK.

Software Removal
Follow these steps to remove the test set receiver software.

1.
2.

oukw

Disconnec the Test Set receiver from the PC

Start the 2met! User Station Banner, Open the “Configuration” menu and select the
“USB_DRIVER Deinstallation”

Open “Add or Remove Programs” from the control panel.

Remove 2met DCP TestSet

Remove 2met VCSLOG

reboot the system

Follow these steps to automatically run the test set software at startup

1.
2.

Right click Startup, select Open All Users.
Then go to Start, Programs, Sutron, Test Set and drag the Test Set icon to the opened
directory.

Follow these steps to automatically log into the PC at startup

Go to Start/Run, and type 'control userpasswords2'.
From Users Tab, Uncheck "Users must enter ...."

A dialog will allow setting a user and password to be used automatically.
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Theory of operation

The test set receiver consists of an RF front end to receive the transmission, an A/D converter to
convert the data to digital form and a processor to pass the data via USB to a PC. The front end
has automatic gain control to handle a wide range of input levels. A VCO controlled by the
processor tunes the front end to the desired frequency of operation. The bandwidth of the front end
to the A/D converter is about +-10KHz. The overall tuning range for the front end covers the entire
401.6 to 402.9 MHz bandwidth for the environmental satellites. The receiver is powered off the
voltage supplied via USB. A GPS module is also included in the receiver to provide accurate time
stamps for the received messages. This time information is included with the data sent to the PC
via the USB cable. The GPS also provides a frequency reference for the test set so it can
accurately measure the frequency of the received message. This eliminates the need for periodic
calibration of the reference oscillator.

Within the PC, special services and programs handle the task of ingesting the data from the
receiver and demodulating the messages. The software demodulators are responsible for all
aspects of the reception process including carrier detect, clock sync, frame sync, ID recognition and
data reception. The demodulators use a variety of digital signal processing (DSP) techniques to
accomplish the task. The demodulators used in the test set are the same high-performance
demods run at direct readout ground stations. The beauty of the software demods is that they can
easily be updated to implement new features and functions should they arise.

The acquisition programs support sockets to provide status and data to other programs as well as
accept configuration information. These sockets allow the display and control programs to run the
local PC or on remote PCs. The test set display program interacts with these sockets to provide a
real-time view of the data and to capture the data that is received.

Troubleshooting/Service

There are no user serviceable parts in the test set receiver. The following procedure will help in
troubleshooting a station.

Problem

Server quiet, resetting connection

If the system does not start operating, use Options, Server and check/set the Server address. Use
Lookup to verify that the Server Ports are “open”. If the system still does not operate, reset the PC.

No demodulator activity/no messages.

Check the tltle bar to make sure the software is “connected”. If not, follow suggestions above.
Check demod channel assignments.

No spectrum/histogram

This is the default startup condition for the test set until a message is received.

No Green LED

This means that the test set receiver is not operating. Unplug the USB cable, wait 15 seconds and
plug it back in again. If the LED does not turn on and flash, restart the PC. If the PC displays the
“Found New Hardware” Wizard, follow the prompts to let the system install the software
automatically.
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Red LED on.

This means that the signal is to strong for the test set or that there is interference. Move the
receiver further away from the transmitter. Try one of the fixed gain settings. If the red LED is on
even at the lowest gain setting (i.e. 1) you may need to add attenuation into the antenna.

Missing/Garbled messages

If you are operating the test set indoors, there is a great chance of multipathing where signals are
reflected off walls, ceilings and even persons who are nearby. If you experience missing or garbled
messages indoors, set the “gain” for the test set to a fixed level (such as 8 or 4). If the red LED
turns on reduce the gain setting (e.g. from 8 to 4 or from 4 to 2) until the LED does not turn on
during a message.
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Glossary

Address Error

The Address or ID is a special code that contains error
detection and correction bits. If you make up your own Address
(for in house test purposes), the Address is likely to have the
incorrect format and be flagged as “Address Error”. Where
possible, the software will use the error correcting bits to
compute the correct address which may have a different code
from the address it received.

Bit Sync

The second stage of a transmission is a series of data for the
demodulator to sync to. In the case of 100 bps transmissions,
the bit sync data is between 0.5 and 2.5 seconds. For
300/1200 baud transmissions the bit sync data includes 3
phase transitions. Once the demodulator has acquired bit sync
it can then look for Frame Sync.

Carrier lock

The first stage of a transmission is a carrier signal. Carrier lock
is when the demodulator acquires this signal and can start
trying to acquire Bit Sync. The carrier for a 100 bps
transmission is between 0.5 and 5.0 seconds. The carrier for
300/1200 baud transmissions is .5/.25 seconds respectively

DBm

This is a unit of measure of RF power level. The dBm
represents how many decibels relative to 1 milliwatt. This may
be calculated by: Power(dBm)= 10*log(Power in Watts*1000)

DCP

Data Collection Platform, a commonly used term for a
measuring device capable of transmitting data through the
satellite.

Demodulator

A device capable of acquiring transmissions and converting the
signals into usable data.

Eb/No

This is Energy per bit-to-Noise Density Ratio. This is an
expression for ‘how strong the RF signal is’ without having to
worry about channel bandwidth and data rate variables. This
may be calculated from received signals and compared to
theoretical values. System margins may also be determined.

EOT

End of Transmission, a character sent at the end of a
transmission to mark the end of the transmission. The EOT is
04 Hex for most 100, 300 and 1200 baud transmissions. The
EOT is a 31 bit pattern for transmissions on the international
channels, MSG, and 300/1200 bps binary mode (TBD). The
INSAT transmissions are terminated with a “FADE” Hex string.

Flag byte

300 and 1200 baud transmissions send a Flag byte
immediately after the ID before the first byte of data. The test
set includes this flag byte as the first byte of data. The flag byte
contains bits that report important format and operational
information of the transmitter. The test set decodes this
information and displays it in human readable form.

Frame Sync

Frame sync is the third stage of a transmission. The frame
sync is a specific pattern of data. When the demodulator sees
this specific pattern, it knows that the Satellite ID will follow
immediately.

Frequency Stability

The demodulator tracks the frequency of the transmission
throughout the message and reports the variation it sees. A
number greater than 10 Hz for the frequency stability can
indicate a problem in the transmitter and can cause errors in
the message.
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GPS Global Positioning System capable of providing time and
position information.

Histogram A graphical representation of the modulation information from a
transmission. The number of times a symbol was received at a
particular phase location will be displayed.

ID Satellite ID or Address for the message. This is a 32 bit
number typically expressed as 8 characters 0..9,A..F. The 32"
bit will always be zero.

Modulation Modulation is the way the transmitter converts the data to RF

energy as it makes the transmission. Different techniques are
used for each type of satellite and baud rate. For 100 bps
transmissions, the modulation is +/- 60 degrees. For 300/1200
baud transmissions the modulation is in 8 states 0, 45, 90, 135,
180, 225, 270 and 315 degrees. 4800 baud transmissions
typically have 2 pahse states, 0 and 180 degrees. The test set
reports the modulation as N:Normal, H:High and L:Low.

Parity Errors

The data in a transmission includes an error checking bit called
parity. There is one parity bit for every byte of data. The
demodulator will check this parity bit and keep count on the
number of parity errors in a message. A normal message
should be free of parity errors.

Phase Noise

Phase noise is the enemy of a transmission. In order for a
transmission to be received properly, the phase noise must be
low. Sources of phase noise include faulty transmitters,
interference, weak signals.

Phase states

The phase states are the states as identified in the above
definition of Modulation. A transmitted symbol will physically
involve the transmitter to transmit at a particular phase angle for
a period of time approximately defined by the symbol rate.

Quality

Quality is the data quality of the transmission estimated as the
transmission is being received. It is computed from the phase
error data of the demodulator and assigned values of N
(normal), F (fair), and P (poor). Messages with Quality of F or
P are likely to have errors in them.

Signal Strength

Signal strength is the received power of the transmission. The
normal range is —20 to —90dBm. The more negative the
number the weaker the signal. Since the test set is not directly
connected to a transmitter, the signal strength will be affected
by proximity to the transmitting antenna.

SMA A type of RF connector

Spectrum A graphical representation of the transmission energy in order
of frequency.

USB Universal Serial Bus, a hardware interface common on most

PCs. The test set receiver connects to the PC using USB.
USB provides power to the test set receiver and a way for the
data to be read into the PC.
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