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PROPOSAL OUTCOME

* Disclosure of the study to ARCOL WG
 Ideas for an “unsolicited proposal” to ESA

 ESA, Astrium, Kayser ltalia and Amsat Italia
Technical Interchange Meeting on 11 Nov
2010

« Contract sighed between ESA and Kayser
Italia on August 2011

» Contract deadline February 1, 2013

P
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FREQUENCY BAND IDENTIFICATION

 ITU Table of frequency allocations to services— Footnote 5.282

« 5.282 In the bands 435-438 MHz, 1 260-1 270 MHz, 2 400-2 450 MHz, 3 400-
3 410 MHz (in Regions 2 and 3 only) and 5 650-5 670 MHz, the amateur-
satellite service may operate subject to not causing harmful
interference to other services operating in accordance with the Table
(see No. 5.43). Administrations authorizing such use shall ensure that
any harmful interference caused by emissions from a station in the
amateur-satellite service is immediately eliminated in accordance with
the provisions of No. 25.11. The use of the bands 1 260-1 270 MHz and
5 650-5 670 MHz by the amateur-satellite service is limited to the Earth-
to-space direction.

« The frequency band 2400-2450 MHz is the only one usable in down link with
enough bandwidth to accomodate a television transmission and for which a
suitable antenna is installed on board ISS.

P

J AMSAT Italia ® - Dayton Hamvention 2012, May 18-20




S-BAND SPECTRUM ALLOCATION

2,300 GH=z

2,400 GH=z

Amateur Radio 13cm Band:

« 2.320 GHz to 2,450 GH=z

e 2,400 GHz to 2,450 GH=z
allocated to satellites

Bluetooth:

« 2,402 GHz to 2,480 GH=z
= 79 seperate frequencies, 1MHz spacin
* Frequency Hopping, up to 1600hps

WLAN (IEEE 802.11b/g):

« 2,400 GHz to 2,4835 GHz

« US: 11 channels, EU: 13 channels ch o1:

* 5 MHz spacing

*» 802.11b: max 11Mbps,
802.11g: max 54Mbps
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2.4 GHz FREQUENCY BAND LIMITS
| Part

« Secondary allocation to the amateur satellite
service (or even less)

« ISM Band (Wi-Fi, Bluetooth, Microwave ovens,
medical equipments, WLAN, etc.)

 Wi-Fi applications on ISS

* On-ground reception interfered-with by
pervasive applications (Wi-Fi, Bluetooth,
microwave ovens, etc.)

P
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2.4 GHz FREQUENCY BAND LIMITS
Il Part

 Fall-back proposal for an alternative channel (i.e.
2395 MHz) in the higher part of the band 2300-
2400 MHz on non-interfering basis (RR. 4.4) in
addition to the nominal channel at 2422 MHz
(channel 3 of Wi-Fi raster)

« Consciousness of no primary allocation to the
amateur satellite service in the UHF band (300 —
3000 MHz) with a suitable bandwidth

P
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TELEVISION STANDARD SELECTION

Comparison between:

* Analogue standard (FM)
AFpp=16 MHz, BW=28 MHz

* Digital standard (DVB)
DVB-S (QPSK)

P
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FM TV from Columbus

g TX & Downlink
TX power 10.0 dBW
1 [cable & connector losses 7.0 dB
- TX Antenna gain (boresight) 8.0 dBi
ointing losses 10.5 dB
Downlink e.i.r.p. toward earth receive station 0.5 dBW
Downlink path loss (free space) 160.3 dB
Atmospheric losses 0.0 dB
Rain attenuation losses 0.0 dB
C/N (Available) -3.4 dB
C/N (required due to demod. threshold) 7.0 dB
Margin on C/N - dB
) : : 3 S/N (Required for P3 video quality) 25.0 dB
System Noise Figure 1.9 dB C/NO (Required for P3 quality) 69.3 dBHz
G/T 2.3 | dB/K C/NO (available) 711 | 4Bz
CARRIER CHARACTERISTICS Margin on €/NO L8 dB
Peak to Peak frequency deviation AFpp 16 MHz . .
TV signal bandwidth Bv 6 MHz Link Margin dB
Modulation FM
Carrier's occupied bandwidth 28 MHz
ow [Unified] CCIRR Rep. 637 pre/de- S 3 AF C pw
emphasis 13.2 dB N 2 B N
‘ . Antenna noise temperature DO NOT include noise contributions from interfering systems close to the receiving station (e.g.

- WiFi access point, microwave ovens, video senders, etc.). A preliminary measurement of G/T is strongly recommended.
Sun-noise measurement at sunrise or sunset should be a convenient method to test RX station figure-of-merit at low

' - elevations
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DVB-S TV from Columbus

Value Unit
Diownlink freqguenc 2.450 GHz TH & Downlink
SS to E/S range 1000 Km ower 10.0 dBW
able & connector losses 708 daB
%&&?%ﬁ?&%@% CHARACTERISTICS Antehns doin [boreioht 8.0 dBi
nterna diameter 0.90 meters .
e 50% %%E”%’%ﬁ%é? §@$§% - - 10.5 B
: ; Downlink e.lr.p. toward earth receive
Ry Antenna gain 24.3 Bl o 0.5 dBW
%’%’?ﬁ@ﬁﬁ% ?‘é{}gg@ Wg”@m @?a‘%}j{@ 3{}{:} g{ @QW@%E%%‘: &??@ %{}g% ??@@ S &E{jiﬁ ﬁ@ﬁ}eﬁ é‘jg
LNE aain a5 s frnospheric losses 0.0 daB
LNB nolse figure 0.8 dB Rain attenuation losses 0.0 0B
LNE equiv noise tem 58,7 K
FIGURE of MERIT GJT
stem Noise Tem 158,7 K C/No 71.1 dBHz
stem Noise Figure 1.9 dB C/N 9.8 dB
/T 2.3 dB/K Eb/No (Available) 11.4 dB
Eb/No (Required) 4.5 dB
CARRIER CHARACTERISTICS Link M in -l
Data Rate 922 kbps ! argi
Reed Solomon 188/204
Modulation QPSK
FEC 1/2 .. .
Symbol Rate 1000 kbaud Preliminary transmission
Carrier's occupied bandwidth 1.35 MHz parameters based on DVB-S

Television Standard
I ‘
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Video link duration
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Computer simulations by Centro Ricerche
RAI, Torino, show no negative impact due

to Doppler-rate
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L and S-Band ARISS antennas

Micrawave larminals

- L and § band printed patches
3y it ARISS, comfiguration 2, freg. = 2450 MHz
| Prepreg (50 - 200um) BHCP and LHCP directivity
Care made of foam i = 80
[R]] Fi
Prapreg [50 - 200um) |ELI|d il
0 p——r—r—r—

Dt
L} Ll L L] L] T T Ll
Aiac. g [ ARISS, configuration 2, freg, = 2450 MHz
Ansenna feed circuits made of bondad L BHCP and LHCP directivity
ogEInE: @ lew miCiGwave L s | &= 0"
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VideolIn

CVBSorY/C (S-video)

from the camera

A

Gy

r

Ve

HAMTYV transmitter

\

.

/

MPEG DVB-S DVB-S
encoder miniMod-2 UpConverter band pass
1 . > filter
SR-System SR-System SR-System
20 W S-Band
| Power Amplifier band pass
» » filter
Kuhne MKU PA
232 HXL-2
Power Heatsink & fan
distribution
5
7
Powerin
v
(DC,13.8v,7.5A) optional
from “blue-brick” console
SR-System
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Main modules

MPEG encoder DVB SZ modulator
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kHAMVIDEO box (@

[T

The HAMVIDEO payload will be accommodated inside a suitable container,
developed and qualified by Kl, based on the heritage of the BIOKON container.

® i i!i _|;|. lil p.

Front Panel

HAMVIDEO units
accommodation

(15 ] KI-MARK-HO-086 1/0

(=
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On ground receiving station

Low-Nolse-Amplifier
8 Downconverter
e.g. SPECTRA SPDC2400

Free-To-Alr DVB-$ TV set or videopro|ector
Set-Top-Box

g

outdoorunit

Y
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Ground station receiving antenna

2.4 GHz Circular polarized patch feed for prime focus dishes

2G4PF1L

for every prime focus dish

» LHCP for dish mounting

» Professional milled aluminium

» Specially designed for satellite use
» Fits to every prime focus dish

» Easy dish mounting

» Male and Female N conn. available

Male N cennector order code is;.  2G4PF1L/M
Female N connector order code is: 2G4PF1LF

[Polarization | LHCP 2G4HF1L
{Center frequency | 2400 MHz
[Elmdwidth | 60 MHz for every "sat-tv" offset dish
[Gain [ 8.0dB isocirc. * LS i ciah maotiog
- = * Professional milled aluminium
[Beamwidth (- 10 dB) | 140 » Specially designed for satellite use
Match to dish fid | 028 - 046 . géslto erery zf(ffsetw dish
* ow loss radome
|Impedance | 50 chm » Male and Female N conn.
[Connector | N male or female available _
|D*imens'|ur1 | 120 % 120 x 40 mm » \ery easy dish mounting
|P043rizaﬁ0n | LHCP
; Male N connector order code is:  2G4HF1L/M
Een:;;;r;quency zigg :;‘Z Female M connector order code is; 2G4HFILF
andwi z
[Gain | 95dB isocirc.
B |- 10dB Beamwidth | 105°
[Match to dish fid 048 - 0.65
[mpedance 50 ohm
[Connectar | N male or female
. [Clamp diameter | 35 mm
Dms}m | i it i @dﬂwnmaﬁ datashest
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Ground station pointing system

Example of a mobile receiving
antenna by PRO.SIS.TEL
(Bari)

80-cm dish
0.2° accuracy
complete track 6 s

P
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COTS LNBs

] SUPER LOW NOISE |
l OSCAR 40 CONVERTER '

WU 24 TM OSCAR 2
24007 144 Mz

E’"NE electranic GmbH

| et

SPECTRA

Electronic Development o

Company Profile Services & Products ¢ Contacting us

S-Band Downconverter

Summary

Low Cost Drop-in solution
Plug and play ready for standard settop
boxes.

Low phase noise

Due to a very stable and low noise internal
synthesized source an ideal solution for
phase noise susceptable applications.

Unconditional stable design

Mo parasitic oscillations, Unconditional stable
for a wide range of input terminations.

Excellent overall Noise Figure
f With an overall noise figure of better than

J AMSAT Italia ® - Dayton Hamvention 2012, May 18-20




Earth Station Antenna Noise Temperature
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TEST-BED at LTG Elettronica

20 dB 10 dB
directional directional
coupler coupler
5TB
f/ 20 dB 10 ';&3.- DVB-S Receiver
3

PAL 50 Hz or
NTSC 60 Hz

CVES AUDIO

5R-Systems
Frontpanel

(S

'
AMSAT Italia ® -

e e : Moise generator
12 V DC Power -
B Ewe SR | (LNB + line amp. 13 dB,
ENR = 70 dB)
%
SR-Systems SR-Systems 30 dB
MPEG Encoder-vV4 DVB-5 Minimod-2

1.08 GHz Attenuator

AUDID RGE video
S0 Hz

.'lf

Tektronix 2754P
Spectrum Analyzer
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First results in IF-LOOP

P
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First results in IF-LOOP

MEGAZAT

- ‘ . il e B WL B
\ T/
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First results in IF-LOOP

188

HOTBIRD 2,6,7A8
10830/H/1000
V256 A 257 P 258

208/ T 008 0-1.8  300K2 LOOKKZ

An example of noise level setting, corresponding to (C,+N,)/N, = 4.2
dB and its effect on video quality, as shown in the image on the right.
FEC = 3/2. This situation was considered to be below the receiver

threshold. The threshold was at about (C,+N,)/N, = 4.5 dB.
'/ )
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First environment measurements
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Chained Ground Segment

Control & Server
(Control, video
streaming, station
handover, etc.)

'/~ am
J AMSAT Italia © -

coisoie ,,'..1
\ ﬁ‘% .

) Low-latency H.264 video transport on Internet

) Video streaming to WEB community (no constrain on

latency)

oy Uplink audio and PTT signaling via PSTN or Internet
(Echolink)
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Video contact duration for a 90 days period starting September 1%, 2010

Chained stations (and antenna diameters):

Blue: (case A) Lisboa (1 m), Milano (1 m), Bucaresti (1 m), Moskva (1 m)

Green: (case B) Tenerife (1m), Lisboa (1m), Milano (1m), Bucaresti (1m), Moskva (1m)

Red: (case C) Lisboa (2.5m), Milano (1m), Bucaresti (1m), Moskva (2.5m)

Cyan: (case D) Tenerife (2.5m), Lisboa (1m), Milano (1m), Bucaresti (1m), Moskva (2.5m)



Hand-over among earth stations
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HAMTV Level Chart
BASIC CONFIGURATION
(Video Format SIF, 1.3 Msymb/s)

HAMVIDEO
Encoder, Modulator PA
& Upconverter

Ptx = 10.0 dBW

Feeder loss 8.0 dB

-

Space Segment
GA=8.0 dBi

/ —>  Max EIRP =+10.0 dBW

2.0 dBW

Link Budget fo

\ \ EIRP toward E/S =-0.5 dBW

r 1000 km range

P
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HAMTV Level Chart
BASIC CONFIGURATION
(Video Format SIF, 1.3 Msymb/s)

Antenna pointing losses
1.0 dB

-136 .6 dBW

E
N_b= 6.7 dB @ 1.3 Msymb/ s
0

Ground Segment

Ga=25.0 dBi
Ta=100 K Low -Noise
Downconverter TV-Sat Line
Kuhne KULNC 25 TM  Amplifier G =20 dB

TV-SAT coax 25m
Attenuation 6.0 dB

F | 1. B NF=0.7 dB =4 B
eederzc:ésgK od 0.7 dB G=40 d 290 K
S | DVB -S
‘ Receiver
-83.6 dBW
-137 .6 dBW -97.6 dBW (-53 6 dBm )
Trec=50.7 K No=-151 .1 dBW /Hz
Tsys=225 .9 K

C/No=67 .5 dBHz

P
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HAMTV
BENCH SIMULATION

HAMVIDEO
DVB-S
Encoder, Modulator 1 )
Receiver
& Upconverter
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HAMTYV Level Chart
ENHANCED OPERATION with UPGRADED E/S
(Video Format D1, 3.0 Msymb/s)

— = 6.6 dB @ 3.0Msymb/s

Upgraded antenna
(1.5 meter dish )

Ga=28.5 dBi
Ta=100 K Low -Noise
Downconverter TV -Sat Line
Kuhne KULNC 25 TM  amplifier G =20 dB

TV -SAT coax 25m
Attenuation 6.0 dB

Feeder loss 1.0 dB NF =0.7 dB G=40 dB
) 290 K
e 290 K DVB -S
Antenna pointing losses |
1.0 dB i _— ‘ Receiver
-80 .1 dBW
-133 .1dBW -134 .1 dBW -94.1 dBW (-50.1 dBm )
Tree=50.7 K No=-151 .1 dBW /Hz
Tes=225.9 K

C/No=71.0 dBHz

P
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THANKS for your attention

P
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