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Inmarsat IsatPhone 2 Iridium Extreme 9575 Thuraya X5-TOUCH Globalstar GSP-1700
Price $599.00 $1295.00 $1229.00 $495

Network Inmarsat Iridium Thuraya Globalstar

Coverage
st \ . it THURAYA @
Battery 8h Talk/160h stand by 4h Talk/30h Stand by 9h Talk/160h stand by 4h Talk/36h stand by
SOs v v v X
GPS v v v v
Size 6.7"H - 3"W 5.5"H-2.3"W 5.7"H-3"W 53"H-1.3"W

STHRMRREEMAEERKIIN QQ ELMERZE https://www.satphonestore.com/about-satellite-comms
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{51 40: IsatPhone 2 +33.5 dBm, Iridium Extreme +32.7 dBm

2 hitps://fccid.io/Q639575N/RF-Exposure-Info/TUV-SAR-report-part1-3463553
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INFLIGHT WI-FI AIRLINE OPERATIONS AND MAINTENACE

CASE STUDY:
GOLDEN ENERGY CASE STUDY:
OFFSHORE MULTRASHIP

PIPELINE MONITORING WELLHEAD MONITORING HY § Inmarsat E%ﬁ



Iridium CloudConnect
vt QWS

SECSYS®

> Iridium® Connectivity for the Oil & Gas Industry

Extend Communications in Ways Never Thought Possible

The Iridium Certus® and Iridium® Push-to-Talk services extend communications coverage beyond the reach of terrestrial
and cellular infrastructure for oil and gas companies, whether at the job site or while conducting exploratory and surveying
work. As the only communications company offering truly global coverage, Iridium’s superior combination of satellite voice
and data solutions are ideal for supporting critical connectivity needs regardless of location, terrain and weather conditions.
With Iridium, oil and gas companies can be confident in knowing they’ve chosen a communications solution that will work
wherever and whenever neaded

H B Iridium E#
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https://www.nesdis.noaa.gov/content/currently-flying
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Geostationary g
Earth orbit_~ : i cerioa 20 hours
c - inner outer
Gallleo — 15 hours Van Allen Van Allen
G PS = Radiation Radiation
- : Belt Belt
— 10 ho | |
I | |
C & o LEO GEO
Inner [ Van RTT: ~ 20ms 600 ms
oforbi Iridium_Aflenfbelt Hypple \\'%%5taise Radius:0km 7000 km 27000 km 42160 km
==
/a A\ 10000 20000 30000 km Height: 500 km 20500 km /35 790 km

L ||| L ||| L lll By Sedrubal - Own work, CC BY-SA 4.0,
! | https://commons.wikimedia.org/w/index.php?curid=114587517
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20000

0000 mph—

| Outer Van

Allen belt By cmglee - Own work, CC BY-SA 3.0,

https://commons.wikimedia.org/w/index.php?curid=16891766
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weR  1998FEFe7EHEBHNE—E FiESNIRMS B* #EMHREL Chksum

U: \BERZE 2008/%264.5K ) E &) 2 R
ISS | (ZARYA) \\ /

1 25544U 98067A  08264.51782528 -.00002182 00000-0 -11606-4 0 2927
2 25544 51.6416 247.4627 0006703 130.5360 325.0288 15.72125391563537

B FAREEE BEOR DLFEA TaEA  THEER Chksum

True anomaly
Argument of pgriapsis

=ETH TLE EEE T
https://live.ariss.orqg/tle/

By Lasunncty at the English Wikipedia, CC BY-SA 3.0,

Ascendingnode - pns://commons. wikimedia.org/w/index.php?curid=8971052



https://commons.wikimedia.org/w/index.php?curid=8971052
https://live.ariss.org/tle/
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Space Weather for Octoberd5, 2022 07:03:50 Sunday

HMI Intensity HMI Magnetogram Coronal Holes AIA 131 (Latest) STEREQ-A (Farside)
s | Latest | Movie Latest | Movie Analysis | Movie Movie ’ ’ Latest Image

=

Latest Imagery: SDO | AIA | GOES-16 | GONG | STEREO | LASCO Video: SDO | SOHO | STEREO | Helioviewer | YouTube

. . Solar Flare Detection
Solar Indices (OCt 45 (@ 21:05 UTC) Data provided by NOAA/SWPC y Click to expand data

SN AREA

260

6 220

Solar Flare Class
|2AS7 INOXDe|g OIpey

WWYV | Flux Data | Last 30 Days

Cycle 25 Progression 2 days ago yesterday today

Global D-LAYER Absorption Current Solar Flare Threat

3 Day Geomagnetic Forecast TR ’ i C-Flare: 35% M-Flare: 05%
Oct. 15 Oct. 16 Oct. 17 2 - - X-Flare: 01% Proton: 05%
4 (GO) 2-3 (Go) 2 (EO) = e | Probability Details
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FM

Modulation
Analog carrier
Analog data Digital data \
AM FM PM ASK FSK PSK QAM
Carrier Carrier  Carrier Carrier Carrier Carrier Carrier
amplitude frequency phase amplitude frequency phase amplitude
& phase

EBTRAE

Digital carrier

Analog data Digital data
PAM PWM PPM PCM
Pulse Pulse Pulse Pulse
amplitude width  position coding

Modulation chart by Michel Bakni - Own work, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=109678259

GIF animation by Berserkerus - Own work, CC BY-SA 2.5, https://commons.wikimedia.org/w/index.php?curid=5071748



https://commons.wikimedia.org/w/index.php?curid=109678259
https://commons.wikimedia.org/w/index.php?curid=5071748
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By wdwd - Own work, CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=44357696
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HR:
https://www.rtl-sdr.com/international-space-station-sstv-event-schedul
ed-for-october-9-and-10/

SSTV (21FEiFHER, 145.800 MHz
FM, 3 KHz, FREZ8&&0 k153
W EE AR B ROSE, BT LA http://www.websdr.org/



https://www.rtl-sdr.com/international-space-station-sstv-event-scheduled-for-october-9-and-10/
https://www.rtl-sdr.com/international-space-station-sstv-event-scheduled-for-october-9-and-10/
http://www.websdr.org/
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NOAA BU2FS's Orbit Calendar For NOAA-15

EBERZREE, NOAA-15, 18, -19

APT #35%, 38 kHz 8Lt

137.620 / 137.9125 / 137100 MHz

RHCP (G leE1E1{k)

GP (-3 dB) 8 V-pole (-3 dB) 5;, QFH X%

{REE KD2BD E#Y Predict



Figure 4.2.2-1. APT Frame Format.

APT Video Line Time

l_l_|.§|§| % LN g 0.5 seconds )|

|\ }:E nm g [IJE ’ A 1 ¥ 1

2 Minu;g IMMarker | 2

-4 lines

: o 3] ey 5

4160 baud, A/B &M S |4 =15 |8 :

One EI . Channel 128 i IX:I E Channel !

= — 1& []\ Complete | C | & 2“ Lines [ 8 | « | & B 8
 frame =128 & (84*/) APT : 9 Video 2
Frame A | and Video 10 B and 10

= Iz M 5 " * o
1% 909 &% + sync + mark A i B Ties [12
. o :
fﬁtt (') Y |15 li

—»

Telemetry Frame A Telemetry Frame B ———

WEDGE | WEDGE | WEDGE | WEDGE WEDGE WEDGE | WEDGE | WEDGE
#1 #2 #3 #4 #5 #5 #7 2
1 2 3 4 5 1 7 8
Ze ¥0 | Thermistor | Thermistor |Thermistor | Thermistor Patch Back Channel
Modulation|  Temp. Temp. Temp. Temp. Tenp. Scan I.D.
Reference #1 #2 #3 #4 Wedge
9 10 11 12 13 14 15
Notes:

1) Each telemetry frames consists of 16 points
2) Telemetry frame rate is 1 frame per 84 seconds
3) Each telemetry point is repeated on 8 successive APT video lines




IS
=

e @QEH X

CIEY

{R




Meteor M2

BEIRRRE (2014)
LRPT {EEE &, 120 kHz, 4L, 72 kBd QPSK = 144 kbps

1 km/pixel
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Iridium

CoFRBEEFE

(B atE—Ef Z M5

5 —1lt 1997-2002 515 RB 2
5 it 2017-2019 & 547558 Iriudium NEXT
1616 - 1626.5 MHz, TDMA + FDMA

QPSK (F1T) BPSK (E17)

JZE . 240 channels, sub-channel ...

B[ LI GPS XiRE 2 T IRk RER ...

https://www.everythingrf.com/community
/what-frequency-does-the-iridium-satellit
e-system-use

https://www.youtube.com/watch?v=luVPpzopmrY



https://www.youtube.com/watch?v=luVPpzopmrY
https://www.everythingrf.com/community/what-frequency-does-the-iridium-satellite-system-use
https://www.everythingrf.com/community/what-frequency-does-the-iridium-satellite-system-use
https://www.everythingrf.com/community/what-frequency-does-the-iridium-satellite-system-use
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fnE muCCC RMAIFERFLRILLT https://github.com/muccc/ar-iridium


https://github.com/muccc/gr-iridium
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[fJe: p-1664582403 000033893.2393 1619199616 83% -25.58|-081.82|18.

06 179 DL LCW(O,T:hndof,C:handoff_cand,24f,1a0,010010011110110100000)

[25.df.45.e1.30.17.04.cb.98.38.7e.d0.f1.25.3f.20.4a.cd.3e.fc.d0.2a.67.10.40.2b.28.88.e1.6

8.75.8a.9e.d8.ab.0a.d5.42.38]

IDA: p-1664582403 000033893.2406 1624449664 96% -24.92|-082.14]25.
000 cont=0 0 ctr=

0.07.fc.00.00.00.00] --- 0000

IBC: p-1664582403 000033895.1583 1623199616 100% -13.62|-081.83|39.
aq_sb:22 ag_ch:2 00 101010116001111001000111110000 max_uplink_pwr:
IBC: p-1664582403 000033899.0564 1625837696 96% -24.63|-082.24]29.

aq_sb:30 aq_ch:2 00 0000 time:2022-10-01T00:00:36.83Z
(]

IDA: p-1664582403 000033913.8993 1620004352 87% -27.00|-081.98]25.
001 cont=0 1 ctr=

8e7c/0000 CRC:0K 06000 SBD: v..M.TBZP
IBC: p-1664582403 000033920.2977 1622532992 92% -25.94|-082.09|18.

aq_sb:20 aq_ch:2 00 101010110001111001000111110000 max_uplink_pwr:
IDA: p-1664582403 000033922.2766 1620129280 98% -23.10|-082.08]27.
000 cont=0 0 ctr=

0.07.fc.00.00.00.00] --- 0000

IMS: p-1664582403 000033933.4753 1626420992 96% -25.15|-082.49|28.

000000 0000000000000 CEOOEOOOOOOEOOEOOEOO

: p-1664582403 000033983.2384 1619199488 100% -17.99|-082.30|30.

86 179 DL LCW(2,T:maint,C:maint[2][1lqi:3,power:0,f_dtoa:2,f_dfoa:0],0|0)
000 000 len=00 0:0000 [83.da.09.0f.ea.2f.c0.0b.41.20.cb.f4.05.fc.00.6f.c

73 133 DL bc:0 sat:082 cell:29 0 slot:0 sv_blkn:0 aq_cl:1111111111111111

20 [] [1]
44 138 DL bc:0 sat:103 cell:11 0 slot:0 sv_blkn:0 aq_cl:1111111111111111

[000 Rid:232 ts:3 ul_sb:13 dl_sb:13 access:4 dtoa:-002 dfoa:00 00]

78 179 DL LCW(2,T:hndof,C:handoff_cand,24a,1b0,010010010100110110000)
000 000 len=11 0:0000 [76.05.00.4d.aa.54.42.53.50.88.f6]

76 140 DL bc:0 sat:082 cell:17 0 slot:1 sv_blkn:0 aq_cl:1111111111111111
20 [1 11

91 179 DL LCW(2,T:maint,C:sync[status:1,dtoa:1023,dfoa:0],0|0)

000 000 len=00 0:0000 [82.de.09.29.b0.a7.56.ab.ff.da.c3.b7.05.fc.00.6f.c

71 121 DL 8:A:09 len:03/T1/F00 1 0 0001010111160010000000 000000000000000

36 179 DL LCW(O,T:acchl,C:acchl[msg_type:0,bloc_num:0,sapi_code:0,segm_1

1st:00000001],0,00) [1e.57.8d.0c.bd.cf.7f.95.15.06.0d.02.75.07.e4.b1.0b.99.18.26.e7.16.a6.ac.dd.4a.de.1e.00.0

8.f6.6c.57.1c.11.46.02.04.3d]

IDA: p-1664582403 000034003.8981 1620212608 99% -23.61|-081.83|28.
000 cont=0 0 ctr=

0.07.fc.00.00.00.00] --- 0000

IDA: p-1664582403 000034012.2755 1620129280 95% -26.76|-082.09]|27.
000 cont=0 0 ctr=

0.07.fc.00.00.00.00] --- 0000

11 179 DL LCW(2,T:maint,C:switch[dtoa:1023,dfoa:0],000)
000 000 len=00 0:0000 [82.de.09.29.b0.a7.56.ab.ff.da.c3.b7.05.fc.00.6f.c

73 179 DL LCW(2,T:maint,C:switch[dtoa:0,dfoa:0],000)
000 000 len=00 0:0000 [82.de.09.29.b0.a7.56.ab.ff.da.c3.b7.05.fc.00.6f.c
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Peter B. de Selding
@pbdes

@Eutelsat

: Jamming of several of our
Persian-language TV/radio channels
broadcasting from outside Iran have been
jammed since 26 Sept. from an uplink we've
geolocated inside Iran. Diplomatic and
technical remediation efforts under way.
Here's Eutelsat's full statement:

‘Since 26 September, Eutelsat has been experiencing jamming on two of its
satellites. The interferences harmfully affect the transmission of several digital TV
and radio channels broadcasting in Persian from outside of Iran, as well as other
channels. As a result of measurements conducted with a specially designed
interference detection system, Eutelsat concluded that the uplink transmissions of

all these interfering carriers originated in fran.

In order to remedy this situation in the shortest possible time, Eutelsat decided to
take action simultaneously along two main lines: on the diplomatic front, and
using all appropriate national and international procedures, Eutelsat has
immediately notified the relevant authorities in the Islamic Republic of Iran,
demanding that the harmful jamming operations be immediately and permanently
stopped. Eutelsat has also reminded the relevant franian authorities that
intentional jamming is explicitly prohibited by the International
Telecommunication Union (ITU) Radio Regulations. Concurrently, on the technical
front, Eutelsat’s technical experts have been working around the clock with
affected customers to mitigate the impact of the interference on service as much

as possible.”


https://twitter.com/pbdes
https://twitter.com/pbdes
https://twitter.com/eutelsat
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https://cospas-sarsat.int/en/search-and-rescue/system-graphics-en



GPS Satellite Communications Satellite
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Your boat with tracker Ground Station Server SMS text or email to your device

(ZRi&: https://www.esoa.net/services/maritime.asp)


https://www.esoa.net/services/maritime.asp

Making the best of satellite
links to Pacific Islands

Ulrich'Speidel, Lei Qian, E uate Cocker, Péeter Vingelmann, Janus Heide,
Muriel\Médard

ulrich@cs:auckland.ac.nz




TCP/NC tunnel setup

= Conventional TCP
s TCP / NC

—— UDPtunnel

server or
other host)

coconut

TCP/NC
Encoder/
TCP/NC Decoder
Encoder/ G.
Decoder G; G, !

Off island

Speidel et al., slide 37.



Longer-Term - “QPEP”
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James Pavur, “Whispers among the stars”, BH US 2020



e eenAWNANA

HBAFF

(Source: Japanese Wikipedia. CC-BY-SA 3.0)
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Iridium BAXEA R

e DELIVERED:24'28.9N/120'17.5E:629F5868002DFBB

e V:1:TT:2:N:1:PV:0:PRIO:3:CWA:0:TS:20220610214845:RID:

e 88662313707 (Taiwan, Kai Tai Culture & Creation Art Development Co., Ltd.)

o« 85365568181 (Phone number in Macau)

o support@skyrouter.com ping (a fleet management company)

e iridiumgo@gap-us-1.globalalerting.com | am here Lat+24.933510 Lon+121.228957 Alt+3801ft GPS Sats
seen 12 2015-05-18 19:10UTC http://map.iridium.com/m?lat=25.009917&lon=121.406528 Sent via Iridium

GO! R €D €D D 2D (2D €00 (D
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http://map.iridium.com/m?lat=25.009917&lon=121.406528

Iridium ;K E i

Leaflet | Data by © OpenStreetMap, under ODbL.
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