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.Th"q' present invention relates to a portable satellite termninal ﬂW/éﬁZ%"(fOOGr

particularly, though not exclusively, to a portable satellite ternmn
satellite comunication that is able to _send, receive, or both send and
receive, data to and fromstations in alsatellite communication system

The invention nay be inplenented as a portable satellite te;ﬂmﬂﬂm d
by one person or a nobile sat el | Pertablee$atpliitel Termipabbl e t o be Hmw}ﬁ{m]ﬂm
vehicle, a vessel or a building. Reference to Related Application.Refgrence

I's made to our go-pendin j ngapore patent application nunber 15
200307498-6 fil g'ﬁ'dfg?'ﬁe'egﬂﬁ{@f‘ 2003 for "Digital Conmunication System and

Met hod" (the "earlier application”) the contents of which are hereby

i ncor por at eds byTnd Sb&hERGsioR RS 4B ditd RIRRLINAG reflls baridid! | i te

conmuni cati on, bile termnal is required for comrunication services

such as voi ce, @8’?&' not gYCUsiyeY. Q&B@?P'egé%'feete%ﬂ@ ey satellitejermmeifelionenci ng,

vi deo streani ngthatisiabls  dend trbceivBuatboth dead emdidbeives dptaad endfdny statiamk in enough

to be portabl ey BRNEPLEmRENAHIR Yo, TRESARARY il b IRhndridas B caSY tO
the géneral ation I

set-up, and 25 conforns to t regu relating to satellite
transni ssi ons. Priablefetefiteotereingl oparatedsty eneerarwerremohile satelieteraisel ity by
using a snmald erabifo®s Afduntel ¥ b vetlidly, aveshebdr abtil@ingla 1. 8m i n di ameter for
C-Band satellite communi cation) but thereby conprom se the quality of the
| ink. The design of small size antenna for 30 any given frequency band
becone quite diReference tofatated Applicationyvel of interference and system noi se
become unacceptabl e when the antenna is small, and it will be difficult to

conformto the Refgehdat isomadé ab adur N@-peRdingtSidabbre patér Sapphicstion .numesr exanpl e:
for the CBAnd JgiieRsYndi s neblifbe? "Bbs 5! -DRIA LR RS MR’ et 'Y
Method" (the “earlier application”) the contents of which are hereby incorporated by

reference.

Background to the Invention
20 '
In satellite communication, a mobile terminal is required for communication
services such as voice, data, Internet access, remote control, video conferencing,
video streaming, and so forth. Such a terminal is preferably small enough to be
portable, be able to support a reasonably high data rate, be easy to set-up, and
25  conforms to the general regulations relating to satellite transmissions.

Present products address the requirement of portability by using a smaller antenna
(typically a dish antenna 1.8m in diameter for C-Band satellite communication) but
thereby compromise the quality of the link. The design of small size antenna for
30  any given frequency band become quite difficult because the level of interference
and system noise become unacceptable when the antenna is small, and it will be
difficult to conform to the regulations relating to satellite transmission. For example:
for the C-Band frequency band, the smallest practical antenna presently available
is a 1.8m diameter dish antenna. This sets the limits on the size and weight of the
35  terminal system.

When the terminal is being stowed, a typical antenna will need to be disassembled
and placed in a number of boxes. The combined weight is quite heavy. For a
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is a 1.8mdiameter dish antenna. This sets the linmts on the size and

wei ght of the 35 terminal system Wen the termnal is being stwgz ?006
.typical antenna will need to be disassenbled and placed in a nu é
boxes. The conbi ned weight is quite heavg For a *@G00001* 10/02/2006 2 1.8m
di aneter C-band antenna, it is typically“in the region of 100kg. In certain
| ow data rate applications, where the termnal size is nore inportant than
data rate, a shimdamegiteband antenngs dds typiealkeirethe redinn of 10Gkanka cgddim lows

conpr om sed. TOdatgmwe;gﬁaét@nJ %e&ah@e {eANIRAl sBB MO ibFdriant Bail Rite, ROVET
transceiver is eng nscei vers are nore, e CFT(F)I’ISI ve, 1% avi er,

and have a hi gh¥P¥i85 \ﬁﬂﬁﬁ"nacé%é’ﬁ?fiptl Ve dBE AMGAE 9BBwISr SRR Si%n i s
used with a smatdmpensatenfes thei lowerramtenia géintaehigher poiver atseeivemissanmoyed.

regul ations.s Soﬁa’chp{r%k!&&és aéré GHRE dxBerifll ShYvidrN&nG SRNLT £ rﬁ;[f'lter foBlver?

reasonably high data rate 0 by 1 ncreasing antenna size, us conprom si ng
the other two r@@&W@H@nt\%hecmhﬁgpwttramr@ss'%'a used yith g small apiepna. 1hi s makes
the term nal eveay Vidateitteraff-dXaremidsloy regutationrseeds at | east two people to set
up the termnal, and the setup nay take longer tine. 15 Although there is
significant interest in the use of communication satellites for nobile
appl i cation, thePme Redusts Bleart 19 s3HBY theirpdyirament fora rapanably bigh geta) ratet e

term nal that ts;ancraasmiailweng@elde qm|doh1)6ro&ﬁd‘r\d tﬁemhhaﬁvorreauu’éhumst@mgbeen abl e

to be overcone. portl-agr S’y to sQPup? Ll'ﬁ‘s &aﬁésqtﬂe erml Qltevgﬁﬁgawe(n?r Nar ﬁr 2ol e

termnal that i's rovides are c?n’é\bly hi gh

data rate. 20 Sijﬁﬁ%ﬁty'e@ﬁ‘ twmeequerwi mthpnermwaw@esmqmasatam tohgerr ed
aspect there i sijy.ovided a portable satellite termnal conprising a body,
a unit within the body for controlling termnal and term nal 25 functions,
and an antenna nmounted to the body for novenent relative to the body
between a stSowetthpughi therenis sfgnificant iimerestein flos usé oh coriinenicatiore natallites fabl e to be

stowed w thi n tR&idas¥icaMdR N MhitatiBhsUs Brovidifg B thuly dohEib Batbifte tdafhith@n t he

ant enna
can provide good quality services has not thus far been able to be overcome.

Therefore, there is a significant need for a portable terminal that is compact, easy
to set-up, and provides a reasonably high data rate.

20
Summary of the invention

In accordance with a preferred aspect there is provided a portable satellite terminal
comprising a body, a unit within the body for controlling terminal and terminal

25  functions, and an antenna mounted to the body for movement relative to the body
between a stowed position and an in-use position. The antenna is able to be
stowed within the body when not in use. When in the in-use position the antenna
is able to be adjusted for elevation and azimuth.

30 There may also be a cover for the body to enclose the stowed antenna. The
antenna may be stowed in its in-use condition and may not require folding to be
stowed within the body and a cover. The cover may be pivotably attached to the
body. The antenna may also be stowed in its in-use condition and may not require
disassembly to be stowed within the body and the cover. Alternatively, the

35 antenna may be folded and/or dismantied prior to being stowed. The antenna may
be a flat panel antenna, and may be active or passive.



is able to be adjusted for elevation and azimuth. 30 There may al so be a
body to enclose the stowed antenna. The antenna W/pQ/ZOOOG

cover for the
Sstowed inits

wi thin the body and a cover. The cover nmay be pivotably attached to the
body. The antenna may al so be stowed in i3t

i n-use condition and may not require folding to b

require disassenbly to be stowed within the body and the cover.

Al ternatively,
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The ter mnal may further include one or nore of:

rotatably noungdestmentof elpsation. (The rebagy bermaupteshanka awﬂpeétpi%totata%er e my
be at | east onemandtediafativato i bdbYIoE AAEE bedstinentt he antenna plate and 10

operatively connected to the rod. The support plate may be nounted on a
nmounting bl ock, and the nounting bl ock nmounted on the body,

the rotational Theseawehe ageast hee antenne iswing@rmcenneded tozherantbnnadilate amtnt .

unit may beig engyerdively fdoRwBeiol Bto ARSI ¥od. Thite Udlipbo
15 gl obal positi on| n b alrel I |tte recei

nmodem a handsef™

for enabling

The

Mate nﬁytuéememedaenr@re of :
a digital
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nodem nay be a ros;nommowmt oftiva mowhting plate dortakhisuthredjustmeept. have a spl ashpr oof
casing. 20 The cover nmay be hingedly attached to the body.

or wat er pr oof

The body, with or without the cover, may al so act as a stabi Ilzer for the
ant enna when t hENefit @1 Re remquable famithe. b%%eTB%EF'E'F%“C'W“P@F mrieal amy al so

i nclude an RF tglebadscpemmrng satellite revelvar, r0 high rstability’ olaékera digitdl roderth gohysi cal
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conmuni cati on

20

25

30

35

spread spectrum modem, and the unit may have a splashproof or waterproof

casing.

The cover may be hingedly attached to the body. The body, with or without the
cover, may also act as a stabilizer for the antenna when the antenna is in the in-
use position.

The terminal may also include an RF transceiver, a microcontroller, a router, and a
physical communication interface.

The terminal may accommodate the C-band and Ku-band frequency ranges.

The weight may be in the range 0.8kg to 20kg, preferably 2.5 to 8 kg, more
preferably 6kg.

The top surface area may be in the range 0.06 to 2 square meters, and is
preferably in the range 0.2m x 0.3m to 1.21m x 1.66m, more preferably 0.4m x
0.55m. The height of the terminal may be in the range 0.08m to 0.18m, preferably
0.16m.
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The wei ght may be in the range 0.8kg to 20kg, preferably 2.5 to 8 kg, nore
30 preferably 6kg. The top surface area may be in the range O. 0%@?0%/2006
.square neters, and is preferably in the range 0.2mx 0.3mto 1

1.66m nore preferably 0.4m x 0.55m The height of the terminal may be in
the range 0.08mto 0.18m preferably 3540. 16m 10/ 02/ 2006 4 The termi nal
may have an RF transm ssion power in the range 0.25Wto 18W preferably

0. 5Wt o 8W nor &heteghisalatdyyhdy¥\/an/RIE tramkimispionpoavet ini thel rargpaX25W Ien 8N] s

provi ded a po”ﬁ@te?a ﬁﬁi@{/'tdé\ﬁ ntu%g; P*?‘%b; 5'§Ncorrpr| sing a gl obal positioning

satellite receive a high 'sta clock, the global positioning
satellite receiver being used to provide a timng reference for the high
stability cl ockA¢cordingnablal thirdt fpedti teres isalpidvidby € IpoRdbld Ga@ineta@intap preci se
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reference clock for ATTal ogue’and digital
circuits. 10 Br 9'@‘73' M@P'P@Fﬁ“@iﬁe &Cet‘/ﬁebemgakﬁﬁﬁﬁs)fqvﬁﬂecﬂ'{!@m refasence fas thenvent i on

may be better umgestabingdoedyer ér%ibﬁhd tlvle mgh stamny cw;lacot géﬁaﬂate £ple6isé c|oékhfer e g
p}r ererre

shal | now be de b

embodi nents of "a‘ ar%gsf%élnf)ref'%?/glﬁ‘fk ﬂ"al fsh% %LS% |755n Beé?rﬁaéév\‘l?[?% 'r ef erence
to the accorrpans}q"ﬁ@tmg ¢lepkisigpals fpeb@thamlms amhdlwml giteuits=i gure 1 is an
illustratiopp of two forms of known antennas and their performance; Figure

2 is an illustr onsequences of the antennas of Figure 1 being
hgr Hgeiiotoh S B tiARIRGR 56 - ve si

I naccurately po 20 Figure 3 illustrates relative sizes
of different antennas; Figure 4 illustrates one exanple of preferred

circuitry; Fi gup@rder ih'a{ Mﬁtlr{v@ﬁtﬁ)q n?aymeerje‘ﬂ ¢ Lﬁﬂerfsf%&naﬁé rela8if Rat he
A Bl o MR

antenna i s stowed; Figure I'S Cross-section ong the
lines and in tH&es r"%eé‘i |38ﬁ" GPW %Fr rdé%é‘b%’ 8Y oreYFPlg Dpnslimjtatives exanapie conty
I Il ustrat esisa [prefereed @chbbdiments nofathe | presede idehtioR] itiee description being with

reference to the accompanying illustrative drawings in which:
Figure 1 is an illustration of two forms of known antennas and their performance;
Figure 2 is an illustration of the consequences of the antennas of Figure 1 being
inaccurately pointed at a satellite;
20  Figure 3 illustrates relative sizes of different antennas;
Figure 4 illustrates one example of preferred circuitry;
Figure 5 illustrated a preferred form of terminal when the antenna is stowed;
Figure 6 is a partial cross-sectional view along the lines and in the direction of
arrows 6-6 on Figure 5;
25  Figure 7 illustrates a preferred form in an in-use situation;
Figure 8 illustrates a second preferred form in different in-use position; and
Figure 9 illustrates other possible ways for the preferred form to be used.

Detailed Description of the Preferred Embodiments

30
Throughout the drawings like reference numerals are used for like components but

with a prefix number indicating the drawing figure.

To first refer to Figure 1, there is shown a narrow beam-width antenna 100 that
35  makes it more difficult to point the antenna 100 to a satellite due to its narrow beam
102. Graph 1 of Figure 1 illustrates the beam width of a narrow beam width
antenna. It shows that the narrow beam antenna 100 has a 3dB beam width 104 of



Figure 8 illustrates a second preferred formin different in-use position;

and Figure 9 illustrates other possible ways for the preferredu% r
.used. Detail ed Description of the Preferred Enbodi nrents 30 Thro ﬁé@?ﬁ%@ss

drawi ngs |like reference nunerals are used for |ike conmponents but wth a
prefix nunber indicating the drawing figute. To first refer to Figure 1,
there is shown a narrow beamw dth antenna 100 that 35 nmkes it nore
difficult to poiahoutt2fedapndeswhile Bodpht DofeFigad ¢Ishowsethd iwidet neaint sntérmariow beam

102. Graph I of yfithdWide beaknl 104Bbs 28@PpdaRtfwillha s ¥f bl RaefreBd F OW beam wi dt h
e 1 as

antenna. It shows that the narrow beam antenna dB beam wi dth 104
of 10/02/ 2006 5 about 2.9 degrees while Gaph 2 of Figure 1 shows the w de
beam ant enna 10The Wwearh vadthviethplopehdepbh® brathe aan&sila beia.gmwécgt I &l Prefentd albout 18
degrees. Thecbe s e n I ng e n a

pr gf erred 5%%@8%'{3%’? ﬁ@éﬂaﬁ? gﬁ’gegﬁ§o%88&{bgee BB%%E%#yegrg'? })d:gq‘ g(r) ably
from 10 to 60 degreseand merg praferablyisdBearaieesy i s 18 degrees. Figure 2 shows
the difference in the effort to point a narrow beamw dth antenna 200

versus a wide b ) dt h tepna 201, A || _.angle of msaljgnment of the
10 narrow beam %@g? ex gfowéauesggerfa he "l’\éhrer%@HE%B?@a%P%F?Wabefﬁbw'e{b.ga@%%"? nthis
exanpl ) to m s80Q yREsuser wide beam MBith anfinaa 2ANEA smaldnigprafenisaligngneofahe t he wi de
beam 203 of 1§ henihdle bbARM0ANWR NB2AseR0the WhdrlowSbddnl ARRKRa BE (I8% itdisatel lite

206 within its _3dB-heam.w dth A5 For portability, it 1s preferred to
use a small ant Sﬁwleg%@'ﬁn‘ggﬁﬁém%a@]ﬁbeﬁ@f s%m's?lﬂpﬁ@faxﬁgl?i?nm Kg WHe t he
ant enna gai n anbeaap@g03 ofathe avider bagon ardermnt201 wilbstié\neve the deirad sapaliite R0Gict | ve

antenna i s prefgifiers B-bdamAAgthsbs | N naking the term nal conpact and
i ghtweight. 20 Figure 3 illustrates the size of a typical 1.8m antenna
300, a flat antenna 301, and a preferred antenna 307 according to the
present enbofli nBertportdiity, dtris prefetred B/uselasmall antefiea. DERIaMEMa aylba of@my rast to

the prior art tgpdiqaplRinddesCik RRnAPOMR andYpitedidd By RERLEL" Bdwever, o
flat panel active antenna is preferred as it assists in making the terminal compact
and lightweight.

20  Figure 3 illustrates the size of a typical 1.8m antenna 300, a flat antenna 301, and
a preferred antenna 307 according to the present embodiment. The antenna 307
has a wide beam width.

In contrast to the prior art terminals described above, by using a preferred

25 embodiment of the present invention the case of the terminal may have a top
surface area of less than 2 square meters, preferably in the range 0.06 to 0.3
square meters, more preferably 0.22 square meters. This area may be
represented by the top surface area having dimensions in the range 0.06 to 0.3
square meter, and is preferably in the range 0.2m x 0.3m to 1.21m x 1.66m, more

30  preferably 0.4m x 0.55m. The height of the terminal may be in the range 0.08m to
0.18m, preferably 0.16m. The weight of the terminal may be less than 25kg,
preferably in the range 0.8 to 20kg, more preferably 2.5kg to 8kg, and further more
preferably 6kg.

35 This is significantly smaller (<20%) in size and significantly lighter (<25%) than
prior art terminals. The cover should be able to accommodate the antenna 307
without the antenna 307 being folded or dismantled. However, if a higher gain



25 embodi nent of the present invention the case of the term nal may have a
top surface area of less than 2 square neters, preferably in Fhe&{@]gﬁé%(ﬁ&
to 0.3 square neters, nore preferably 0.22 square neters. This a
represented by the top surface area havi ng di nrensions in the range 0.06 to
0.3 square neter, and is preferably in tHe range 0.2mx 0.3mto 1.21 mx
1.66m nore 30 preferably 0.4m x 0.55m The height of the termnal may be
in the range 0. 08HeNS is requiReor dasised: thetsintenta A rmayTireed weebectiidgenand gy teer i nal

may be | ess thanfolaligor dishaitasia Rl i within tHaGerh296as8: Fhi Reiciils emay.
Py okg. g |

referably 2.5kg_t.0,8K d further nore preferab SIS

gi Sni fi ca%t ly sglbﬁ'ﬁ(tahre r?'lgf%"]tﬂ 15&9'@' péﬂjéraglydﬂ(?’?'i“cant ly Iighter (<25% than
prior art termnals. The cover should be able to acconmodate the antenna
307 wi thout s heprartByNaraRitdeud & Uprad éﬂg Fébég&l‘hétggs ({ggnge\ésrUSin:qf a

hi gher gain 10/02/2006 6 adntennadl s require gr | esired, the ant (?_n a 307
may need to be bﬁ'paé‘%ﬂm'%ﬂﬁ%a ingy"gihed gnd|apa¥pius g5 liP'esRdre ietsadier apfigationy t hi n
the terminal cadethisiway, lisipgeiblefo rediee daterteremy frofeadjaberit Bgtelidfige 80nm t o
180mm preferably 160mm 5 Preferably, transmitted data is spread and
recei ved data isF,de-spread usi ng spectrum spreadi ng nethod and appar at us
as discl osed in T4 d8vee RIplgTed sbestiment |of then piecuiliyfor a tpoftablgeatsliitsl e t o
reduce i nt eriber deroinal. Toeparthprcanlitelarhal inhesonsiki gure 4 shows a preferred

enbodi nent of the cirgui ortable satellite 10 term nal. The
portabl e satell iht'e téﬁ%h%é%(a%%mgugz'si st of: 1. an antenna system 407; 2. a
transcei ver systlem 4@dransceivgr systemA98s pect rum nodem 409; 4. a micro
control |l er 410; 315 5.aspredabpeck@hodah 46giUi pment 411 such as router, bridge,
and so forth; §. a GOy nin%fli %! nterface 412; 7. an on-board power
supply 413; 8. a gl obal pggi'f B g satellite (GPS) receiver 414; and 9. a
hi gh- st abi | i1§y &l ock aglat terminal equipment 411 such as router, bridge, and so forth;

6. a communication interface 412;
7. an on-board power supply 413;
8. a global positioning satellite (GPS) receiver 414; and

9. a high-stability clock 415.
20  The power supply 413 may be a battery and/or an AC supply and/or a DC supply.

With this embodiment, data and voice communication can be realised over a
satellite radio link. For example, a telephone call can be made. When transmitting
call data packets are transferred from the telephone to the terminal via the
25  communication interface 412, then accepted by data terminal equipment 411, and
processed by micro controller 410. Subsequently, data is encoded by forward
correction code (“FEC") encoder 409f, spread by the spread spectrum modulator
409g, then converted to an analogue signal by digital-to-analogue converter
(“DAC") 409h. The analogue signal is filtered by a low pass filter (“LPF") 409i, and
30  further modulated with a carrier signal using a desired modulation scheme by RF
transmitter 409j to produce modulated signal IFUP 408c. The modulated signal
IFUP 408c is converted by the up converter 408f of the block up converter (“BUC")
408e to the desired transmission RF frequency, and further amplified to the
required transmission power by an amplifier 408g. It is then sent to antenna
35 system 407 and transmitted to the satellite (not shown).



20 The power supply 413 may be a battery and/or an AC supply and/or a DC
supply. Wth this enbodi nent, data and voi ce comruni cation can bgor/ggédiﬁmk
over a satellite radio link. For exanple, a telephone call can be e’
When transmitting call data packets are ,}ransferred fromthe tel ephone to
the termnal via the 25 comruni cation interface 412, then accepted by data
term nal equi pnent 411, and diprocessed by mcro controller 410.
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signal as wéd| atachbd teemose byodata teindmshl equipmbitl Ber aislodlh commmasdstion I ej ect
filter ("TRF") #QB@ce443d then anplified and down converted by a | ow noise
bl ock ("LNB") 408b to produce signal | FDOMN 408d. RF receiver 409a 5
denodul ates the converted signal into an anal ogue signal. The anal ogue
signal is thenToomnukikttethitabis preférghly able $ Giepdte Pyeitheradr doHand C-tdh@bhd!

converter ("Am%gﬁ%gﬁ?g?%?&xg%%ieg_al signal is then denodul ated by the

spread spectrum and further decoded by FEC decoder 409e.
The decoded!¥ata is passed to micro controller 410 for further processing.

The processed dafiedmobile Refingl CsfuprhehOmathald aagibis %Qti&nﬂgﬁﬁ%&lﬂ&} A?”ﬁg git f‘e

Lerm o P e MO SR B e, WA o
t he Ku-band f r elgeatine infarmatipesthe finficro controller 410 can calculate information such as, for
example, the antenna 407 pointing parameters (elevation, azimuth and tilt angle)
20 that can facilitate the set-up of the terminal. The GPS timing signal may be used
as a timing reference for the high stability clock 415 to generates a precise clock
signal. The generated precise clock signal can be used as the reference clock to
generate clock signals required by both analogue and digital circuits. The terminal
location information may be reported to the network control centre for tracking

25  purposes.

The terminal may communicate with a remote terminal with a large antenna that
has diameter from 4.5m upwards, typically about 13m, and up to at least 32m. In
such a case, the terminal's transmission power can be lowered.

30
The terminal’s transmission power may be in the range 0.25 to 18W for C-Band,
preferably 0.5W to 8W, and more preferably 5W. This allows the use of a lower
power-rated transceiver. This enables further reduction in the overall weight due to
smaller heat sinks and power supplies.

35



The nobile term nal equi prent may have a gl obal positioning satellite (GPS)
receiver 414 to receive GPS signals and determine the term nal lfﬁ?tdfﬁ2006
Wth the |location information, the micro controller 410 can cal cul at’é

i nformati on such as, for exanple, the antenna 407 pointing paraneters

(el evation, azimuth and tilt angle) 20 tHat can facilitate the set-up of
the termnal. The GPS timng signal may be used as a timng reference for

t he hi gh stabililihg anthoatd pOMr tsupRie 4&3 anaysben apropoalstattetyopdck sickyraa) for The

gener ated preci $Rafipl®@HapiéptaRbryHask. e BaRAy Gtk 2§ bk gﬁagléé%ﬁ polasl b§ 0

enerate clock signals required by both anal ogue” an gital crrcults. The
'? erminal | ocat i""B%x Frﬁ'f"'cﬂdﬁ‘g?risb'ﬁhﬁ% o35dvRica|hysed Jvith g Iaptpp REPHST k cont r ol
centre for tracking 25 purposes. The term nal nmay communicate with a

te t I Bal Ty I . ' fr pwar ds,
ybrcal |y abgut Msemerhs R 457 HEPBE o iAo diferdh BBy o TR HibH
termnal ‘s t rangﬁ'f‘gbﬁeﬁ'??' pBR@HenNg Maybe pgRlesss or 8 umher of Blepgsithat age able

transm ssi on povebe amgmbled,i andtningy tecfoigabl€ . Chferérm tyh8¥\bf ﬂrterfaamed,be useef er ably
0.5Wto 8W and; i I 5 i we
power - r at ed trahdggae'ﬁ%gusﬁa}ﬁﬁgé%tﬁé%%ggt}'b @ﬁ%ﬁ@;@é&gﬁfg%@w g%ﬁ'léaggav[é‘F al |

wei ght due to S¢A fagpingeslgctranio, gantrahigpckipgianternap pnd sasfortasThegntepn260% 8 The

on- board power mappé yctidddr presivdre a normal battery pack such as, for
exanple, a laptop battery pack. The battery pack nay be charged and powered

by an external adapter such as those typically used with a [aptop
conput er. 5 TheBuheieahattery powered dife tesryinglds ottable, mndfablectoasreetmalmast ef er abl y

a flat active hagywvhergaiFor @@ﬁ\g@nﬁmam%rﬁ%@aR}éhiér@,%n%egésﬁ aﬂh‘ﬁ?@ren%e a_number
of pieces that aLe. algllmg ato gﬁaﬁsen‘gl ed,dfarncérirra A be fiol d(;t1b| ec.h Di I]‘er ent
types of antennig RajUBEaTRgeti haayde Hied iBuana PPiiGRierekpth Bch s, day _
poi nting antennexamglecioternshacsess, eaied ol \oiRk, eatatitelnpws batheringornd swortiel ect roni ¢
control tracking antenna, and so forth. The antenna 407 10 nmay be active

ive. By being_batter owered the termnal is portable, and able to
or _passive y PlguresgS to }Ilustt}étepone implementation of a mobile termlemal. Figure 5 shows

oper at e al nost
the terminal when stowed. As can be seen, the antenna, when stowed, is within the
terminal case, preferably without requiring folding or disassembly. In this way the

20 antenna is stowed intact — in its in-use condition.

The terminal case may include: handle 516, locks 517, ventilation holes 518,
protective cover 519, body 520, and height adjustable legs 521. Body 520 may be
solid, hollow, or in the manner of a frame. The adjustable legs 521 may be at the

25  rear of the body 520, with legs 599 at the front being not adjustable. Alternatively,
all legs 521, 599 may be height adjustable. An RJ45 socket 522 is also provided.
Antenna 607 is moveable between the stowed position of Figure 6 to the in-use
position of Figures 6 to 8.

30  In Figures 6 to 8 the same prefix number (“6”) is used. Here, there is shown the
antenna 607 mounted on an antenna plate 624. Securely but releasably attached
to the antenna plate 624 are two antenna swing arms 623. The two antenna swing
arms 623 are also securely attached to an antenna-mounting rod 625. The arms
623 are each mounted to rod 625 with U-shaped brackets 626, the brackets 626

35  having bearings 627 through which rod 625 passes for rotation relative thereto.



anywhere. For exanple, it may operate on a vehicle, on a vessel, and in a
remote |ocation such case desert. It may be used for various ap&'d(f@?'(%os
both such as, for 15 exanple, Internet access, voice call, VolP, "satellite
news gathering , and so forth. Figures 5 50 8 illustrate one inplementation
of a nobile termnal. Figure 5 shows the”term nal when stowed. As can be
seen, the antenna, when stowed, is within the term nal. case, preferably

wi t hout requi ri rRaskEISERAgredh tuin mauriedren 9 sunpart platesb2Rethat ishivotdlly neubted na i's
stowed intact - to bodﬁ&oib’y-d-l@nﬁurﬁiﬁ@dloﬁk l@ig gtffgﬁeteﬁa{acl)ag?tziﬁeiﬁggﬁ%;;étg)?gwgbdy
handl e 516, |oc 7 aventilation S , _
520, and hei ght K@'&?‘%‘s‘%’%{%\ Jéaleélzgga?fi‘. %égﬁ?”tgrzﬂ’dn&? hag sepely mauntsd, or in
the manner of a taregne firstigearf3jl uSeartoide isl adgsted @ bersiyertty sadecoitegeaboazaar of the
body 520, i 5h_lreiae rb®825kdubfs Iongiiinaehioiahrd B SHRPL oo Bl PEARL | VO! Y-
all legs 521, 599t rr{rz% e Shﬁéaht ggrustabl e. An RJr45 S)ic e > |sata_ SO
provi ded. Antefha f 8 U PR Qe thitg 0ed SwRravigRsstotangagegtiatei gure 5
to the in-use [98&for adjvstoént Bf the pEmuUb angle 8f aritéhnh BOF iag it/ sBBWR b Brrélv §35¢ Sane g
prefix number (‘GRad &ré aeRBy a tS’n(BBt%B\ﬁn)'o?a mit{e?%/itﬂ%graer?(mg h%gczl%”f“”te
on an antenna pk@%g 624. Securely but rel'easably attache 0-t nt enna
plate 624 are t ntenna sw ng arns 623. The two antenna swng arms 623
are al so sedlrely attached to an antenna-nounting rod 625. The arns 623

h t WM ke 626, the hrackets 626 35
havi ngbear | nge P epE1ERe pitlahy o AR SR SRTH B indB sty B8N v
thereto. 10/ 02/ $¥f§legsablyfopiaing ap jnsloar uniti6a37 ¢ (ndeorrunit 682 iclodescoreppare  pl at e
628 that is pivot ahlnises3B!£dlspldyBIpOslNeyB2Pe4dy a BatBRBY1 B PIAGH262% At one

2 . ket 630 thro i ch rod 625 passes. At its
33? er plaﬁél,e ?03 @g@or%ggégégﬁé%?Ve Bﬂqegggq‘f \é\@?@@r{iog%f/ Pre8ple GEGFOIGSIH. Gear 631
i s adapted 1d bEhedpdopewnitfiz7 hasa cening 644 drat BERdasa Coverd4s fa tfred(ibyﬁa’ﬁ%mbog'(t) 7| tss
\ . . | , '
| ongi t udi nal  axhahdée? 688ahd @lsplby 839G Ik £+a§g§%§,8&gﬁ%35§$gfg[&§%9§§

i's shown by arrow 633 hi r [ IS prov 8 for
adj ust ment ~ of t‘ﬁ%“g%%ﬁﬁh%wggﬁggg% - fnPRYEH 8daBkPr 545 & seconditeiiet 49 andriow 635.
Cears are dri verandle 648 mugyoalso beoprogidedn)ndosr umitvi3@ ehayf be td twicohtrak ter anki ng
handl e (632). elevation angle 633 and azimuth angle 635.

20
Mounted in body 620 are a bubble level 650 and a compass 651.

In this way, the apparatus can be placed at a desired location, levelled using
adjustable legs 621 and 699 with bubble level 650 providing a visual indication of

25  being level. Antenna 607 is moved to the in-use position and adjusted for azimuth
by using compass 651 to ensure the pointing direction is generally correct. The
elevation and azimuth are then adjusted manually or by using keypad 640 to input
instructions to control the motor (not shown), until signal strength is maximized and
signal-to-noise ratio Is optimal. The required elevation and azimuth for the terminal

30  are calculated and displayed on display 639 by the micro controller 410 together
with information of the desired satellite location and the present terminal position
as obtained from the GPS receiver. Consequently, the communication link over
satellite radio is established, and the terminal used to activate different
applications. The body 620 acts as not only a mounting for the antenna 607, but

35  also as a stabilizer so that, in use, the antenna 607 will be relatively stable and less
affected by winds and other air currents.



10 The cover, 619 is pivotally attached to body 620 by at |east one hinge
636. Body 620 releasably contains an indoor unit 637. |ndoor uniqt 65 2006
i'ncl udes one or nore of: a handset 638, a display 639, a keypad ]6040 4
battery 641, and a fan 642. The indoor unit 637 is operatively connected
to antenna 607 by a cable or cables 643. Y5 The indoor unit 637 has a
casing 644 that jncludes a cover 645 for the keypad 640, handset 638 and

di spl ay 639; as MR8 ndger wnitc§3% meyealsq cerfsist Hhithe spread Ispestuaf modem W@Ber pr oof

for the modem 63icroproeessor 41B0RP RKUIGHT RF&G&%‘?Eﬂyﬁﬁé&ﬁ{"},‘ﬁﬁ%‘?ﬂﬁfﬁcﬁga”d' e

648 may al so be I | ndoor  uni / e
el evation angle %ﬁ%‘%‘%@fifg%@gwm&ﬁgw@s?ﬁ .”r% Mounted in body 620 are a
bubbl e | evel 650 and a conpass 651. In this way, the apparatus can be

pl aced at a desi red @Gl ia!%B1cahQiéeédnﬁéhtébsion&heraéuum?lsgé gg%nggeggbn nd 699

w th bubble |eve °m2’§% grr %v{gdiﬁg:aq z visual indjcation o : evel .
Antenna 607 is noved g PREP; 9 minalequipgientsheh A3j 1. Euleh 9 BrdggAhASh by
usi ng conpass 65¢rth, anéasEthernetawitg ibp tiffagnidheape tsucias wirales €AR| BiMet6&h ! eCt .

The el evation an abieldpibal b8, 41aQ8 fG Ust ed manual 'y or by using keypad
640 to input instructions to control the notor (not shown), until signal

strength is maxim zed and signal-to-noise ratio Is optinmal. The required
el evation anld aZiiheindaorf unit 63Neart s saparte fRfh the do@pé20WEna ttRTaridia @bEPEGYed on

di splay 639 by t i ; ro . With information of the
desired satelli t%%%%g{'?g‘ﬁ%&h@t% %@H‘Sfégg%%qﬁéé)? r% Wip "beo%']t?qnar?g?ﬁg‘?ﬁ‘ﬁt ai ned
fromthe GPS red8fyEame e 1ewaineHtdpyrs. Threcanpestiombetweerotheminmey beveade byat el | i t e
radi o i s establ icabled43 armireleblinker m nal used to activate different
applications. The body 620 acts as not only a nmounting for the antenna 607,

but 35 also as a stabilizer so that, in use, the antenna 607 wll be
relatively dfablF@un@ peans ofief crossible bsmbvidimimtsamdiert Ither aaienna mayebes.

10/02/2006 10 Tiodindaed frathitie @ffindaid Hodef 87 gifenPbniddle S8 £26 ppect rum
nodem 409, m _cnb? ros RF recerver, Sl Ba

410 RF tor, R
conmuni cation intery ‘aﬁlce, %raﬂ'blg?o@é’r 58234?33%{"}96?" E@ﬂ'ﬁ%@ﬁ'ﬁ"@?"{%ﬂéﬁ"g{ﬂf e 4

environments.

20  Whilst there has been described in the foregoing description a preferred
embodiment of the present invention, it will be understood by those skilled in the
technology concerned that many variations or modifications in details of design,

construction or operation may be made without departing from the present
invention.

25



5 The term nal also can be connected to other equi pnent, such as a personal
conmputer or |aptop, data term nal equipnent such as a router, a i

so forth, and an Ethernet switch, by different nmeans, such as \lepéﬂ%/sia(a6
LAN, Bl uetooth, LAN cable, optical fibre, and so forth. 10 The indoor unit
637 can be separate fromthe body 620 and the antenna 607. For exanple,
the indoor unit 637 nay be used indoors while the antenna 607 and the body
frame 620 remai n outdoors. The connection between them may be made by

cabl e 643 or wirideel@ind i nk. 15 Figure 9 shows ot her possible enbodi nents
where the antenna nmay be disconnected fromthe termnal and nounted on
different objects, such as a pole 960, wall 961, or on the floor 962,
dependi ng on di fF er erft p?@&lﬁ*@%ﬁ@'%ﬂ?”ﬂﬂ”sm@nvi ronnents. 20 Wil st there
has been desdéri bed i fay he afbetiggoi ng description a preferred enbodi nent of
t he present inventio it wi L derst.ood thgse skilled in . the
techlrcl)ol ogy concer nedq?)hat a%rlrﬂtyw{i/}ﬁnr :‘Hz%t [g%dgsfgro?mﬁ%mq ﬁkea&ef"@)'ﬂﬁ I @Ed | s of
design, construction or &sleei on may be made without departing fromthe

present I i nventi on. 2551?/a92/a&9ﬁl? ﬂq&(xrgélﬁtoctlhé!b%&y kir q?ov@n?ﬁﬁtargﬂagvest?ttﬁél ite
termnal conprising: ody: a, unit within the body for

control ling the terninal g?’%’a{’g’?’vﬁg%fl S%‘F’ﬁqu?f’f'ﬁﬂﬁ's?m;;@? B¢ ogHom Hdunted to
t he body forOnovenent rel abedna heingtable to he dlowbe witkie thecbosy emerdngidsidet on and
an in-use position, the 3f4antenna being able to be stowed within the body

when not in use; ang,(d) en the antenna is in the in-use position it is
adj ustabl e rel ative ?d& tH’BQrb'%?mP’H?a 'BindleipusfPosiign 4 is adiustable relative to

the body for elevation and azimuth.

15 2. A portable satellite terminal as claimed in claim 1, wherein the antenna is
stowed in its in-use condition and does not require folding to be stowed
within the body and a cover, the cover being pivotally attached to the body.

3. A potable terminal as claimed in claim 1, wherein the antenna is stowed in
20 its in-use condition and does not require disassembly to be stowed within
the body and ae cover.

4, A portable satellite terminal as claimed in claim 1, wherein before being
stowed within the body the antenna is at least one of: folded and

25 dismantled.
5. A portable satellite terminal as claimed in any one of claims 1 to 4, further

including one or more selected from the group consisting of: a bubble level,
a compass, and at least one height-adjustable leg.

30
6. A portable satellite terminal as claimed in any one of claims 1 to 5 further
comprising a microprocessor and a display, the microprocessor being for
calculating a required elevation and azimuth and for displaying the required
elevation and azimuth on the display.
35

7. A portable satellite terminal as claimed in any one of claims 1 to 6, wherein
the antenna is a flat panel active antenna.



15 2. A portable satellite termnal as claimed in claim1, wherein the
antenna is stowed in its in-use condition and does not requi re f fd)}:g?zgzn
- be stowed w thin the body and a cover, the cover being pivotally a

to the body. 3. A potable termnal as clainmed in claim1l1, wherein the
antenna is stowed in 20 its in-use condRtion and does not require

di sassenbly to be stowed within the body and ae cover. 4. A portable
satellite termnal as clainmed in claim1, wherein before being stowed

wi thin the body, t he [ t |Least one of ed and 25 di smantl ed.
5. A portable St el I’ﬁoétap'grsﬁﬂeﬁ?ﬁerﬁ'@aﬁﬁsa‘i'%%d ip ﬁ”’é\?ﬂ?‘gﬁ'@'"b‘ﬂ 08 1ReR o 4,
further including dmeanennpisca §atl edivechifh-gain Bhtenmgr andbiscoogitest emgnof : a

bubbl e level, a corg@hsa plaﬁédthétanieﬁﬁasﬁlatg'B@m!j'?dogh&d 65”:3‘1‘5& il € r&t&gble 30 6. A
portabl e satelllteter in any one of clains to 5 further

conprising a micr opfﬂ@?&@ﬂ]ﬁ"gﬁg‘eﬁ?ﬁ?%l ay, the nicropr ocessor bei ng for

calculating a required elevation and azinuth and for displayi ng t he

required el evafion apghAk Hilife Qé}mfnlafsaéj'c%me%ylg %78 %e%@r”] g satellite

termnal as clainmed Iin any one of al s antennalsa
flat panel active arﬁ‘i°é’ﬂ'ﬁ8 on ) supRod (Rige fotatgbly moypted felpivedtattas bpdvefor er ni nal
as clainmed in any omeimoth atfjintet.1 to 6, wherein the antenna is a flat,
active, higg-gain antenna and is nounted on an antenna plate, the ant enna
pl ate being nounted on a rod that is rotatable 5 for adjustnent of the

el evation. 9. Alpor ARortable satallite tereinglas laimed in slam &i wheeein therelinpties! wher ei n
the rod is nount edofd aftefiPHanig ail dbrRected & MBayiteiRd Pla@laridCbptdtivaly t 0 t he

body for azimuth a t 10. A portable satellite termnal as
clainmed in claimS8, géﬂ%é%tgiﬂatp%e e is at |east

15 11, A portable satellite terminal as claimed in claim 9, wherein the support
plate is mounted on a mounting block, the mounting block being mounted
on the body, for enabling the rotational movement of the support plate for
azimuth adjustment.

20 12 A portable satellite terminal as claimed in any one of claims 1 to 11,
wherein the body also acts as a stabilizer for the antenna when the
antenna is in the in-use position.

25  18. A portable satellite terminal as claimed in any one of claims 1 to 12,
wherein the unit is removable from the body and has a casing that is one
of: splashproof and waterproof.

14, A portable satellite terminal as claimed in any one of claims 1 to 13,
30 wherein the unit includes one or more selected form the group consisting
of: a global positioning satellite receiver, a high stability clock, a digital
modem, an analogue modulator, an analogue demodulator, a physical
communication interface, a handset, a display, a keypad, a battery, and a
fan.
35
15. A portable satellite terminal as claimed in claim 14, wherein the digital
modem is a spread spectrum modem, and the global positioning satellite




one antenna swi ng arm connected to the antenna plate and operatively

connected to the rod. 15 11. A portable satellite termi nal as cl g }
claim9, wherein the support plate is nounted on a nounting bl 0327?}%?006

nmounti ng bl ock being nounted on the bodyg for enabling the rotational
nmovenent of the support plate for azinuth adjustment. 20 12. A portable

satellite term nal A5 \i%lv g%ged t?(g;%%ﬁﬁ%qgn r?Jrel% e‘% gl'l hegh s;a!?{llgn%og[( oLrnl Lh?he

body also acts as a sta tenna
i n-use position. 25 Mab'ﬂgﬂﬁr’ﬂ@tﬂ%’"'y&!%kFqgeée@@r&ﬁrﬁmﬁemkglbmlrred in any one

of clainms 1 to 12, whereln the unit is renovable fromthe body and has a

sing that is e I h of .a r of or | e,
ggt el |gl te terni ﬂgl as r%?ln%% 'ﬁtﬁ?(gﬁ'"apﬁ'lscadrf'ecgﬁﬁf%ﬁ"elo B "RT% 1§§bW?ére| n the
unit include$ one or 'Wé‘gséh eBFetﬂaﬁslenr,t e nojeroeqmtroliens iasd i dega offrmiral gl obal
positioning satellitequip@mestver, a high stability clock, a digital npdem
an anal ogue nodul ator, an anal ogue denodul at or, a physical conmunication
interface, a handset, a display, a keypad, a battery, and a fan. 35 15. A
portable satell i7e t év nortehle satellté darmindl as claineeidnin laby onkeof ailaimé hetodwgl t al

modemis a Spr ead Sp%EfeWH@qunt&ﬂg |§§l§‘w&J olerst thQQé& énQQh@&) ‘?VH]' te

10/ 02/ 2006 receive use rovide a timng ference e hig
stability cI ck for %ﬁ%‘?ﬂqs%" t"??ete '%'Ssqfamerqhtgl'zﬁsm 45kg @@n‘é?&?‘@'a

preci se clock signal hasi&topAurfare taedalotlesstheh 2 squard metstsnal as cl ai ned in any
one of clainms 1 to 15, further 5 including an RF transceiver, a _

m crocontroller, and data termnal equipnent. 17. A portable satellite
termnal as clainmed in any one of clains | to 18, wherein when the antenna

is stowed withima.t heAhmﬂtﬁbIal‘yéteﬂlfb?teﬁrﬁMﬂrasl 8aimdd an laﬂy %h@?oe@lamh tthoRp, the
termnal is,;of a veight of.d p%%\/Zr S Ya élfrgquency stlélnal {Fansmitted by the portable
satellite terminal is selected from the group consistings of: 0.25 to 18 watts
at the antenna input, in the range 0.5 watt to 8 watts at the antenna input,
and 5 watts at the antenna input.

20 19. A portable satellite terminal as claimed in any one of claims 1 to 18,
wherein the portable satellite terminal is able to accommodate the C-band
and Ku-band frequency ranges.

20. A portable satellite terminal as claimed in claim 17, wherein the weight is
25 selected from the group consisting of: in the range 0.8kg to 20kg, in the
range 2.5kg to 8kg, and 6kg.

21. A portable satellite terminal as claimed in claim 17, wherein the top surface

area is selected from the group consisting of: in the range 0.06 to 0.3

30 square meters, in the range 0.45m x 0.6m to 1.21m x 1.66m, and is 0.4m
x0.55m.

22, A portable satellite terminal as claimed in any one of claims 1 to 21,

wherein the portable satellite terminal is of a height selected form the
35 group consisting of: in the range 0.18m to 0.08m, and 0.16m.



has a top surface area of less than 2 square neters. 18. A portable
satellite terninal as claimed in any one of clainms 1 to 17,

power of the radio frequency signal transmitted by the portable ?@!Bﬁ???b%%
termnal is selected fromthe group consistings of: 0.25 to 18 watts at
the antenna input, in the range 0.5 watt ¥o 8 watts at the antenna i nput,
and 5 watts at the antenna input. 20 19. A portable satellite termnal as
clained in any of¥e ofA @edabies satellits targinal whedtaimed inhanypanet afbtlaimsat @ b2t e
termnal is able to ar@AERIALBLM psifen el dodiés Qﬁd“%fgﬁ SAUfYclock 2nges-

20. A portable satell ainmed in

wei ght is 25 select ehefg hﬁH Q%@'°'§?%ﬁ?§e'ht8rf§?eé‘fef r?@'"@f”se‘i’ o PrAYide zh §ming. 8kg to
20kg, in the range Zefkegcs for Slediighaatabilifkdock 2dr. endbling thealligtestatilitg tibék 10
termnal as gl ai med 'd%n%@'d@arégse MR E;'nQI Ertbeth%gféc§5'8fo§9§%na?rs a%le 3 bgel ected

fromthe group consistin t he are meters, in
the range 0.45m x 0. 619 gs 7 r?f?'eﬁ?ex""ic"é%’ engrating glogk signals,for. nabgmue A
portabl e satellite tenddigidl ciesitel ai med i n any one of clains 1 to 21,
wherein the portable satellite termnal is of a height selected formthe
35 group consisting of. in the range 0.18mto 0.08m and 0.16m 10/02/2006
14 23. A portable satellite termnal as clained in any one of clains 1 to
22, conpridbng a global positioning satellite receiver and a high
stability clock, the global positioning satellite receiver being used to
provide a timng reference for the high stability clock for enabling the
high stability clock to 5 generate a precise clock signal, and the precise
clock signal is able to be wused as a reference clock for generating clock
signals for both anal ogue and digital circuits. 10



