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On Sunday July, 12 2020 at 06:00 UTC | sent myself three SMS messages through
the International Space Station's APRS digipeater. Here's how | did it, but first a little
background on my motivation for this project.
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Why Even Bother?

The ISS has carried an amateur radio payload since its early beginnings. Part of
this payload includes a radio that serves as a digipeater for APRS. Hams within the
footprint ISS as it orbits can send and receive data packets containing messages
that can be used to make contact with each other. There exists a number of
various stations transmitting during any given pass. Some of these stations are
just automatic beacons transmitting ever few minutes and some are actually other
hams trying to make contact through the ISS. It's been my experience in my
location within the United States that there have been mostly automated stations
clogging up the airwaves with there stupid beacon transmissions. As a result trying
to make a contact with another human through the ISS has been fruitless. As a
result | wanted to make use of the ISS's digipeater as it traversed through space
over my home. One day | discovered you could send SMS messages using APRS
to the SMSGTE station. This station was attached to the internet and acted as a
gateway for SMS messages onto the cellular networks. Curious | tried sending a
message to myself with terrestrial stations receiving my transmission and routing
my data packets onto the SMS gateway. Honestly, this was intriguing for only a
minute or two since terrestrial stations are relatively common and the process was
no more difficult than sending a SMS using my cell phone. One night while trying to
establish a contact through the ISS's digipeater with another human (Seriously, is
there anyone in the Mountain West area besides me even attempting ISS
contacts?) | had the brilliant idea of sending myself a SMS message through the
ISS. It's hard enough actually having your beacon APRS packets heard by the ISS,
so | figured why not up the difficultly level by trying to send myself a message.
Besides, | have to do something on those solitary nights when the ISS is flying over
my house.

APRS SMS Gateway

SMS message flow between ISS and mobile phone.

The glue that hold this whole experiment together are APRS Satellite I-Gates and
the SMSGTE APRS cellular gateway. Without these two an APRS packet could not
be relayed by the ISS and sent to my phone. APRS Satellite I-Gates listen on the
145.825 Mhz frequency for APRS packets that are relayed by the ISS as it flys over.
These packets are then routed through the APRS network to SMSGTE gateway,
onto a SMS cellular gateway, and finally through the cellular network to my phone.
To use the SMSGTE gateway, it's relatively straightforward. All you need to do is
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transmit a message to SMSGTE in the following format: @<number> <message>

To: SMSGTE
@1235551234 Hello from space!

When the message is delivered, it will be display on the mobile phone like so:

@KJ7NZL-6 Hello from space!

This is all you really require do to start using the SMSGTE gateway, but if you want
to mask a person's phone number within your APRS packets you can achieve this
by using an alias. You can set these up by registering as user on smsgte.org
(https://smsgte.org).

Sending A SMS Message Through the ISS

The key to sending a SMS message through the ISS is preparation. For me a
Typical ISS pass for me is about six minutes and thirty seconds long. In that time |
have to locate the ISS, queue up my message to the SMSGTE gateway, and
transmit my message to the ISS. | don't have a fancy setup with an azimuth and
elevation rotor and circular polarized beam antennas; I'm merely working with my
trusty Yaesu FT3D and handheld Arrow Il antenna. As a result it takes a minute or
two find the ISS and you can easily loose track of it while navigating through the
menus on the FT3D with one hand. To help shortcut some of the process | actually
construct the message on the FT3D prior to the upcoming ISS pass and transmit
on 145.825 MHz just before the ISS appears on the horizon. Since this message
isn't received by anything an acknowledgement isn't sent to the FT3D. This adds
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the message to a queue of unsent messages the FT3D will try a resend after a
minute or two. I'm able to manually try and resend these messages while they are
in the queue. This allows me to focus on tracking the ISS while barely needing to
check the radio’s screen, only needing to for a few seconds at a time to make sure |
click on the message transmit button. Once the ISS receives my APRS message a
confirmation message from RSOISS will display on my screen and I'll receive the
SMS message on my phone a second or two later. This sounds relatively
straightforward, but in practice it took me a few weeks of trying to get the process
down.

KJ7NZL using the Arrow Il antenna.

Next Steps

Now that I've accomplished my goal of sending a SMS through the International
Space Station's APRS digipeater, | need to try something new. When | sent my first
messages | used five watts of power. The lowest power setting on my FT3D is 300
milliwatts, and I'm curious to know if | can actually reach the ISS with that little
amount of power. | believe it's possible, but I'm going to need to make sure I'm
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aiming my antenna directly as the thing as it passes overhead. The next goal | have
is to actually reply to my SMS message once it's received. This may be more
difficult if not impossible. It's possible to reply to an SMS message and receive the
response as an APRS packet from your radio. However, I'm unsure what digi path
the SMSGTE gateway uses, but | suspect it's not setup to relay packets to the ISS.
Even if it were, this may require me to be under the same ISS footprint as the
SMSGTE gateway. I'll have to reach out to the owner of the gateway to find out
more information.

Robert V. Bolton

Hi, I'm Rob. That's me on the right with my dog Garbage. He's pretty dumb, but I
still love him. I've been involved with ham radio since 2006. That's not
completely accurate. I was first licensed as a Technician in 2006, but quickly lost
interest in the hobby. I allowed my license to expire in 2016, but in 2020 I gained a
renewed interest in ham radio and I've been involved ever since. Some of my
interest include satellite operations, digital modes and digital voice modes. I
recently started delving into the world of ham radio contesting. If you like what I
do, then why not buy me a coffee (https://www.buymeacoffee.com/kj7nzl) sometime.

< prev | (https://www.kj7nzl.net/blog/amsat-ambassador/) blog (/blog) | next >
(https://www.kj7nzl.net/blog/learning-morse-code-series/)

home (https://www.kj7nzl.net/)

© 2021. KJ7NZL. Some Rights Reserved (https://creativecommons.org/licenses/by-sa/4.0/).

https://www.kj7nzl.net/blog/sending-sms-messages-through-iss/#:~:text=APRS Satellite I-Gates listen on the 145.825 Mhz,To use the SMSGTE gatew... 5/5



