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/&\ The International Amateur Radio Union

Since 1925, the Federation of National Amateur Radio Societies
Representing the Interests of Two-Way Amateur Radio Communication

FREQUENCY COORDINATION REQUEST

Tick here if this space station is also planned for amateur-satellite service operation.

0 | DOCUMENT CONTROL
Oa | Date submitted 25 February, 2013
Ob | Document version number (start at | ORS Squared_Feb2013.pdf
zero and increment with each
revised request)
1 | SPACECRAFT (published)
1a | Name before launch ORS Squared
1b | Proposed name after launch ORS Squared
1c | Country of license. us
1d | Contact information at your c/O COS.MIAC 2350 Alamo Avenue SE, Suite 100, Albuguergue,
licensing authority. New Mexico 87106. 505-934-1861
2 | LICENSEE OF THE SPACE STATION (published)
2a | Representative's first (given) name | Craig
2b | Representative's (family) name Kief
2¢ | Licensee's name Craig Kief
2d | Postal address C/O COSMIAC 2350 Alamo Avenue SE, Suite 100, Albuquerque,
New Mexico 87106
2e | Telephone number (including 505-934-1861
country code)
2f | Representative e-mail address: our | Craig kief@cosmiac.org
single point of contact who will
receive all correspondence
2g | Skype name (if available) craigkief
2h | List names and e-mail addresses Craig Kief craig.kief@cosmiac.org

of additional people (up to three)
who should receive copies of
correspondence.

Brian Zufelt brian.zufelt@cosmiac.org
Jim White jim@coloradosatellite.com

Space station information:

4 SPACE STATION (published)
4a | Mission(s). This is a 6U CubeSat that is being built to support the Operationally
Describe in detail what the space Responsive Spaces mission for obtaining vibrational information
; ; from the launch vehicle
station is planned to do. Use as
much space as you need.
4b | Planned launch date. August 2013
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4c | Planned end of mission date.

Total mission duration is less than two years.

4d | Proposed space station

transmitting frequency” plan.
List for each frequency band:

= frequency band (e.g. 435-438
MHz)

= output power
= ITU emission designator™®

= common description of the
emission’

= antenna gain and ,oantern8

= attitude stabilisation, if used’

437.425 MHz

435-438 MHz

1 Watt
F2DB

9600 Baud packet (AFSK)

ISIS omni directional antenna (0 dBi)

Passive magnetic stabalization

4e | Proposed space statlon

receiving frequency'® plan.
List for each frequency band:
= frequency band

= [TU emission designator

= common description of the
emission

= noise temperature

= associated antenna gain and
pattern

145.950 MHz

144-148MHz
F2DB

9600 Baud packet (AFSK)

500K

Isis omni directional antenna (0 dBi)

IB

| TELECOMMAND (NOT published)

* Show all frequencies numerically in Hz, kHz, MHz, or GHz. Letter band designations are not used.
5 |TU emission designators are defined in Appendix | to the radio regulations. Effect of Doppler shift is

NOT included when determining bandwidth.

6 If using a frequency changing transponder, indicate the transmitting bandwidth. Effect of Doppler shift is
NOT included when determining bandwidth.

7 Common emission description means terms like transponder, NBFM, PSK31, 1200 baud packet (AFSK

on FM), etc.

Common patterns include omnidirectional, unidirectional (with a pattern)
Unstabnlzed is a tumbler. Stabilized can be passive magnetic, spinner, three axis, gravity gradient, etc.
® Show all frequencies numerically in Hz, kHz, MHz, or GHz. Letter band designations are not used.

5
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5a

Telecommand frequency plan.
List:

=» space station telecommand
frequency bands,

= [TU emission designator(s)

= common description of the
emission

= link power budget(s)

= a very general description of
any cipher system'’

Our desired Space Station downlink frequency is
437.425 MHz. We have multiple control stations
beyond the one located at the University of New
Mexico. We will utilize a system of obscuring the
meaning of the commands and will use a special
call sign.

F2DB

9600 Baud packet (AFSK) data

Downlink
Samite Uik anserra gan 180
Froquency 417 475 W

Power 158
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m s

Im‘=%*im;%fmr\“ﬂ ==
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LuRe00(s Srwier

NOTE Thars v 1ot T connacions 50 tolal koss in conroctons = 38 &9

Budget Link for Downlink = -76dB

Uplink

Batalts VF ank
Frosierey e w z
100 w: Froa "-;oxtl‘mlm:

EHE{=

R 600 LAREC0 i) e
0m) 230
=T

LAY »Mww

NOTE: Trars arw 100 T conrecian 19 10t 8 1 conrecion = -1 8 08

Budget Link for Upnlink = -92.6dB

A slight cipher will be utilized to make
commanding the receiver satellite more
complicated. There is no encryption.

5b

Positive space station transmitter
control.

Explain how telecommand stations
will turn off the space station
transmitter(s) immediately, even in
the presence of user traffic and/or
space station computer system
failure.

NOTE: Transmitter turn off control
from the ground is absolutely
required. Software control is
useful, but does not substitute for
telecommand.

Good engineering practice is to
make telecommand independent
of all other systems.

There will be a secondary radio in the non-
amateur bands that can be used for positive
station control or to shut down the transmitter if
necessary.

"' Any means of preventing unauthorized telecommand of the space station. Recommended, but not

required.

6
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Be sure to read the paper:
Controlling Space Station
Transmitters.

5¢c | Telecommand stations. The primary station will be located at the
List all telecommand stations. University of New Mexico in Albuquerque, NM via
Sufficient Earth telecommand KE5VSH. We have multiple back up stations
stations m_ust be arranged before including: WDOE (Parker, CO), WMKY
;a;; ’C.:at;;é”’f#;fegaai;;” gie RR (Morehead State University, Morehead, KY), and
29 1.and #3 of tha tarhis arid KD7MFJ (Montana State University, Bozman,
conditions above. MT).

6 | Launch plans (published)

6a | Launch agency ORS

6b | Launch location Barking Sands, Hi

6c | Planned orbit. 480-520 km (specific altitude to be determined at
Include planned orbit apogee, a later date) with a polar orbit
perigee, inclination, and period.
Include plans for orbit changes.

6d | List other satellites expected to This will be flown on a Super Strypi rocket. The

share the same launch. Update
when more information becomes
available.

rocket is part of the ORS-4 mission with a launch
date of August, 2013

Earth station information:

7 | Typical Earth station — transmitting (published)
7a | Describe a typical telecommand | The ground station is a normal amateur ground station. There is
station. one yagi antenna for UHF and one for VHF. Both antennas are
driven with G-5500 rotators.
7b | Link power budgt_at. Uplink
Show complete link budgets for
all Earth station transmitting e S ——
frequency bands. 125 08 Loss
N fn f
Racio ICOM ‘Ii 1 Lightning ‘l Ampiifier Block ﬂl Antenna Sateine
910 I Protecoon | -Passmvougn |7 ||
Iy ) \
wna%:\‘w ugmeur: Ul"gr? Yo ums‘gx!;nmn skl
™ Budget Link for Upniink = -92.608
8 | Typical Earth station — receiving (published)
8a | Describe a typical Earth station The typical AMSAT ground station operating in the 144MHz and

to receive signals from the
planned satellite.

400MHz frequency bands will be acceptable. We are looking at
utilizing the COSMIAC ground station in Albuguerque as the
main ground station with Jim White in Parker, CO and Morehead
State in Morehead, KY can act as back up ground stations.
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8b | Link power budget. Downlink
Show complete link budgets for sates 1 s g 50
all Earth station receiving - Powe 15 o0 Gpace Pat Laze
frequency bands. | 0 ' eem
Lmto Protacten Aotiet g }'_‘—I Sstate |
KRS0 St DRSO 169 soogmtn Gen1080) i
NOTE: Thace aro Iota! 7 connecions £0 total k33e In connectors = -3.5
Budget Link for Downlink = -76dB

Additional information:
Do not attach large files. Indicate the URL where the information is available.

9 | Please, supply any additional information to assist the Satellite Advisor to
recommend frequencies for your request(s).

We are requesting the same transmit and receive frequencies as we did with a
previous satellite so as to make use and interaction as simple as possible.

Signature:

10

(/\94)}\ 2S Foh 13

Signature of licens&g/ Date submitted for coordination.
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