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Edson Pereira

Master's of Science degree in Computer Systems Engineering from Northeastern
University, USA;

Professional experience with electronics, electromagnetic compatibility, fiber optics,
satellite communications, computer systems engineering, and TT&C systems
engineering, and engineering project management;

Radio amateur since 1985 with the callsigns PU1JTE, N1VTN, 7N4NCL, JF1AFN,
PU2MWD, and PY2SDR;

LABRE/AMSAT-BR secretary;

LABRE/GDE Spectrum Management and Defense Group member;

|ARU Frequency Coordination panel member;

Amateur Radio activities are focused on technological experimentation with Software
Defined Radio (SDR), weak signal digital communications, and satellite
communications.
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Amateur Satellite Service

ITU Article 1.57

A radiocommunication service using space stations on satellites for the
same purposes as the amateur service.
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Amateur Satellite Service

ITU Article 1.56

A radiocommunication service for the purpose of self-training, intercommunication
and technical investigations carried out by amateurs, that is, by duly authorized

persons interested in radio technique solely with a personal aim and without
pecuniary interest.
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Amateur Satellite Service

Logical Analysis

A radiocommunication service (AR) for the purpose of self-training (a),
intercommunication (b) and technical investigations (c) carried out by amateurs

(d), that is, by duly authorized persons (e) interested in radio technique (f) solely
with a personal aim (g) and without pecuniary interest (h).

AR=a b -c-d-e f-g-h

International Amateur Radio Union - Working for the future of amateur radio



Amateur Satellite Service

Logical Analysis

: AND ”

AR=a -b-c-d e - f-g-h

a, b, c d e f g and h need to be tfrue. If any
is false, it is not Amateur Radio.
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Amateur Satellite Service

Purpose

The purposes of an amateur satellite should be to:

1. Provide communication resources for the general amateur radio community

and/or
2. Self training and technical investigations relating to radio technique. [See RR

1.56, 1.57, and 25.2.]
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Amateur Satellite Service

Purpose

"Radio technique" means having a reasonable possibility of application to radio
communication systems.

Examples relating to radio technique include, but are not limited to:

Communication protocols; attitude determination methods; command and
control procedures; receivers, transmitters, and transponders; antennas;
sensors to study spacecraft performance; telemetry protocols; power controls
and supplies for use in space; spacecraft computers, memory, operating
systems, programs, and related items; radiation effects on electronic
components; radio wave propagation; meteor trail reflection; measurements of
the orbital environment.
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Satellite Space Segment

Amateur Service

Ground

Station Ground Segment
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Amateur Satellite Frequency Bands

Not all amateur radio bands can be used by the Amateur Satellite Service.

70 cm Amateur Radio Band

Amateur Satellite

430 435 438 440
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Amateur Satellite Frequency Bands

Wavelength Freql:MHZ) )band Applications
10m 28 000-29 700 (primary) This band is used primarily in conjunction with an input or output in the
144 MHz band.
2m 144-146 (primary)
Satellite: 145.794 - 146 These bands are in heavy use by numerous amateur satellites for inputs and
70 cm 435-438 (secondary) EpHRE
RR No. 5.282
23cm 1 260-1 270 (secondary)
Earth-to-space only
RR No. 5.282
13 cm 2 400-2 450 (secondary)
RR No. 5.282 These bands are used as alternatives to the 144 MHz and 435 MHz bands
because of congestion.
9cm 3 400-3 410 (secondary)
Regions 2 and 3 only
RR No. 5.282
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Amateur Satellite Frequency Bands

Wavelength Frequency band Applications
5cm 5 650-5 670 MHz (Secondary)
Earth-to-space only
RR No. 5.282

5 830-5 850 MHz (secondary)

Space-to-earth only

These bands are used for experimental amateur satellites.

3cm 10.45-10.5 GHz (secondary) These bands are used for experimental amateur satellite
communications.
1.2cm 24-24 05 GHz (primary)
6 mm 47-47 2 GHz (primary)
4 mm 76-77.5 GHz (secondary)

77.5-78 GHz (primary)
78-81 GHz (secondary)
81.0-81.5 GHz (secondary)

These bands are used for experimental amateur satellites.

RR No. 5.561A
2 mm 134-136 GHz (primary)
2 mm 136-141 GHz (secondary)
1 mm 241-248 GHz (secondary)
1 mm 248-250 GHz (primary)
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Amateur Satellite History

First OSCAR (Orbiting Satellite Carrying Amateur Radio) in 1961;
First two-way amateur-satellite contact in 1965;

Largest OSCAR 40 in 2000 >500kg launch mass;

OSCAR 7 from 1974 (still active);

AMSAT Organizations;

Permanent part of ISS;

University student projects;

Es’HailSat (QO-100): First GSO. Launched 15 Nov 18.
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IARU Frequency Coordination

The purpose of IARU frequency coordination is to manage and protect
amateur radio frequencies in the amateur satellite frequency spectrum —
by ensuring efficient and interference-free use of the spectrum. It helps
prevent signal conflicts between satellites and ground stations, promotes
International engagement and cooperation among amateur radio
operators, ensures compliance with ITU regulations, and preserves the
amateur bands for non-commercial, educational, and experimental use.
Through this coordination, the IARU assigns suitable frequencies to new
amateur satellites to maintain orderly and reliable global operations.
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IARU Frequency Coordination

Since its inception in the late 1990s, the IARU through its Satellite
Frequency Coordination Panel has been pivotal in managing the radio
frequency spectrum for amateur satellites, ensuring optimal performance
and minimal interference between satellites and between satellites and
terrestrial radiocommunication services. The coordination process
Involves close collaboration with satellite developers, regulators and
users, ensuring that the allocated frequencies align with international
regulations and that the satellite missions can operate without causing
disruption to other services.
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IARU Frequency Coordination

IARU Frequency Coordination Panel

IARU Satellite Advisor
Hans Blondeel Timmerman, PB2T
Region 1
Graham Shirville, G3VZV
Sylvain Azarian, FAGKR
Pierros Papadeas, SV1QVE
Region 2
Andrew Glasbrenner, KO4AMA
Edson Pereira, PY2SDR
Jonathan Remba, XET1BRX
Region 3
Shizuo Endo, JETMUI
Dale Hughes, VK1DSH

International Amateur Radio Union - Working for the future of amateur radio



IARU Frequency Coordination

Coordination Process

e The mission is aligned with the objectives of the Amateur Radio Service;

e Communication links will work because the link budget is planned to be
adequate for the mission;

e Antenna gain, physical size(s), placement(s), and pointing accuracy (if
needed) will be adequate for the mission;

e Transmitter power requirements, emission, bandwidth, and coding types will
be selected for efficiency and performance;

e Receiver design will be selected for sensitivity, bandwidth, and susceptibility
to interference so that it will perform adequately for the mission;

e Space station power generation and storage will be adequate for the
mission.
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IARU Frequency Coordination

Coordination Process

Operational guidelines:

Positive transmitter control;
Station control;

Multi-service satellites;
Permissible communication;
Open access;

Broadcasting. (Not permitted!)
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Amateur Satellite Service

Positive Transmitter Control

YOU MUST BE ABLE TO TURN OFF THE SPACE STATION TRANSMITTER
IMMEDIATELY IN CASE OF INTERFERENCE. [See RR 25.11 and RR 22.1]
This requirement applies to all transmitters on Earth as well as in space.

In practice, the meaning of “immediate” varies depending on the situation. If
Interference is caused to a safety service, immediately means NOW: no more
than minutes or a few tens of minutes. Interference to other services should be

terminated in no more than a few hours.
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Amateur Satellite Service

Station Control

All stations operating in the amateur service and the amateur-satellite
service, including space stations and Earth stations, must be controlled by
"duly authorised persons,” that is, individual licensed amateur radio
operators who must be acting "solely with a personal aim and without
pecuniary interest." [See RR 1.56 and 1.57]
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Amateur Satellite Service

Multi-service Satellites

A "multi-service satellite" is a space station operating in frequency bands
allocated to the amateur-satellite service and one or more additional
satellite services. Even though the space station is part of a shared
platform, all operation on frequencies allocated to the amateur-satellite
service must meet the requirements of the amateur-satellite service.
Transmissions to a multi-service satellite in frequency bands allocated to
the amateursatellite service should not be used for space telecommand,
space telemetry, or other operation involving the portion of the space
station operating in another service. [See: RR 1.56 and RR 1.57 ]
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Amateur Satellite Service

Permissible Communications

Transmissions between amateur stations in different countries may not be
obscured. [See: RR 25.2A]

This means that (1) technical descriptions of all emissions, codes, and
formats must be publicly and widely available; and, that (2) technical
descriptions must be sufficient to enable any technically competent
licensed amateur radio operator to use the system. You may do nothing
Intended to conceal the meaning of a transmission, except in the case of

space telecommand transmissions for critical spacecraft functions. [See:
RR 25.2A]
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Amateur Satellite Service

Open Access

All telecommunication facilities, except space telecommand, operating in
amateursatellite service allocations should be open for use by amateur
radio operators worldwide. All experiments utilising frequencies allocated
to the amateur-satellite service should be freely available for use by radio
amateurs worldwide and, incidentally, for reception by students and
educators.
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Amateur Satellite Service

Broadcast (Not permitted!)

Broadcasting is "a radiocommunication service in which the transmissions
are intended for direct reception by the general public." [See RR 1.38 and
CS/An. 1010.]

Broadcasting in the amateur service or the amateur-satellite service is
normally considered to be inconsistent with the purposes of the amateur
services. [See: RR 1.56.] However, transmission of bulletins and data
directed to licensed amateurs is not considered broadcasting, even
though the transmissions may also be received by non amateurs.
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IARU Frequency Coordination

The International Amateur Radio Union (IARU) recently celebrated a
significant milestone, having received and processed 1,000 satellite
frequency coordination requests. This achievement highlights the
organization’s crucial role in ensuring the orderly use of radio frequencies
by amateur satellites in orbit. Many of these requests have resulted in
successful missions providing amateur communications and educational

opportunities to several generations of technology students, professionals
and enthusiasts.
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Links and references

International Amateur Radio Union Global R1 R2 R3 Q

A\ . . 3
2\ The International Amateur Radio Union Working for the Future of Amateur Radio

(R
&2/ Since 1925, the Federation of National Amateur Radio Societies
Representing the Interests of Two-Way Amateur Radio Communication

Handbook
on Small Satellites
2023 edition

Home (Global) + Reference =

AMATEUR RADIO SATELLITES

INFORMATION FOR DEVELOPERS OF SATELLITES
PLANNING TO USE FREQUENCY BANDS
ALLOCATED TO
THE AMATEUR-SATELLITE SERVICE

Satellites

This section contains information about the upcoming IARU Satellite
Home - Global Frequency Coordination Panel meeting, latest news and information

1. INTRODUCTION: SUCCESSFUL SATELLITE PROJECTS. about TARU satellite frequency coordination.

News and Events

Radio frequency (RF) planning at the beginning of your project means: About IARU

o fewer design changes, Amateur Radio

next panel meeting

« lower project costs, and Spectrum
+ @ greater chance of your project succeeding! On the Air The next IARU Satellite Frequency Coordination Panel meeting will be
Reference on 24 March 2025. Submit your coordination requests NLT 22 March.
Careful and detailed mission planning — particularly Radio frequency planning — gives Band Plans Click for the most recent version of the coordination request form

satellite projects the best chances of success. Working out space station and Earth
station operating frequencies and link operating parameters at the very beginning of the
design process means

Amateur Spectrum https://www.iaru.org/wp-content/uploads/2020/06/
Access iaru_amateur_satellite_coordination_request_v40.doc

https://www.iaru.org/reference/satellites/

https://www.itu.int/hub/publication/r-hdb-65-2023/

https://www.iaru.org/iaru-satellite-frequency-coordination-reaches-1000th-milestone/

https://www.itu.int/en/ITU-R/space/workshops/2018-SmallSat/Presentations/25.pdf

https://www.iaru.org/wp-content/uploads/2019/12/iarusatspec rev15.7.pdf
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Amateur Satellite Service

Edson Pereira, PY2SDR
py2sdr@gmail.com
LABRE/AMSAT-BR
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