| MUM 1*159159* System for synchronizing a satellite pointing device

The present invention relates to a method allow ng the S ﬁmﬁ\m\“\mn I n
respect of a pointing device of a satellite terninal ﬂ\“ﬁ“\‘g\ a
terrestrial station. Al of these el enents bel onging to one ang;sthe 5 sane

satellite transm ssion system T Methods of satellite pointing—
using the transnission of a synchronization signal based on a nodul ated

pseudo random sequengg téﬁ‘?o#%rbﬁzin@ea Sitaiifte Eging hﬁé%"f Thi's nodul ati on

can for exanple be carried o by Using a phase ation with two
states (known also within the state in the art by the nane BPSK for Binary
Phase Shift Keying) Th?himesa]lhcmvenﬁmatretate%itgna insthatl s @liewiogn then t he state

oftthfe art byyddhforiiziiBn e AcpR h o mu@g devife b8 saihfe iR dithar ce of

i nterference | rese ln rence ris e

synchroni zat i >3 "'Be?rf%{ér[rfﬁﬁtg fﬁf '85 henT 8'&[1?5{( ﬂ rg’img?ﬁglogﬁr?g@nﬁheoy t he nane
of beacon Si gA@P Séle"%tiéfdﬁﬁmﬁﬁ‘noﬁ ﬁ)@t%mate of the art. It is also known to use
the expression "acquisition of the beacon" to designate this process. It is

then no | onger poss'l\ﬁ’étﬁoésorofasét%in‘gé Hﬁtw@o Jsﬁg 'Rl trgﬁsrﬁs%r?“&d gLation to

correctly point its antenna t erefore the
satel lite t eSHIGMEINIZRIOP Signgl BRReY Ut &MmagH! a&%gnpsfﬁy P(S AYAM 8SUSRRGAE™S nf or mat i on
wi t h t he ot h&nowmirethkistate bethel artalThisonodylationccastfart exanple be chiried tout he

;P;Lgle”grewf b§%ﬂg'§%ﬁé§e§rﬁ1§c§}§§hon‘ With Bvd<SaIa ( kwacg%@@ﬁtﬁ.lntsthg s‘ééfé‘gff;ggngtn' on
transni ssi onﬂ'ﬁ’ovﬁﬁ t%éa[ﬂSt amﬁgégnfﬁgt éﬁ‘?@' Wﬁ?et ﬁé"fb NUvaiThable in the
satel | ite or symchrénization rsignat iisalalsot knowsnin Wasr statecef thisi art ibictheaamd n power
may be prohi Bes&sh by | egi sl ation. Mreover, in the case of the use of

el ectroni c-scanning antennas 30 the angle of pointing of the antenna
depends inter alia on the frequency used (transm ssion or reception). Thus,
i f the scdhning ant dIEVEE IDdhehcase whemgna gayice o ipterierepes reprgseitgnal at a
frequency Fl tHisyntetierence aisko rdegragiivey ther syrehesnizatiog fprmandte aitihnd t aneous

gf?egg'rggl th 9nc?1' m(ﬁioﬁ%a{ngﬁkr{%%@ﬁ?ﬁé c(be%EF sighdlRRbbaddMiRles an

state of the art. It is a so known to use the expressnon “acquisition of the
beacon” to designate this process. It is then no longer possible for a satellite

20 terminal or a ground station to correctly point its antenna towards the satellite
and therefore the satellite terminal or the ground station can no longer
exchange information with the other satellite terminals or ground stations. To
limit the influence of such interference, it is known to increase the
synchronization signal or beacon signal transmission power. However, this

25 increase in transmission power is. not always compatible with the power
available in the satellite or in the terrestrial station. Moreover this increase in
power may be prohibited by legislation.

Moreover, in the case of the use of electronic-scanning antennas

30 the angle of pointing of the antenna depends inter alia on the frequency used
(transmission or reception). Thus, if the scanning antenna is pointed at an
angle A to receive a signal at a frequency F1 (synchronization signal or
beacon signal), the simultaneous reception of a signal at the frequency F2
(useful signal) involves an off-boresight angle differing from A. The angular
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11111111121111211211111 *@&00002* 2 di screpancy in reception being
proportional to the off-boresight angle and to the relative discrepancy in
f-requency, the level received on F2 will be all the weaker the nore the two
frequencies FI and F2 differ and the higher the offboresight angle. For
exanple, in the Ka band the off-boresiﬁht angle can be 5 greater than 10,
thus involving a | oss of |ink budget of greater than 0.2dB. The

present invention is therefore aimed at renedyi t hese proble by

P oposi ng. o SiprERARRK SlEreHOTBemSP aaT ol T e O BERN LB Pa R i n ¢ he
presence of rerelativeslissrepaneysirasfueney, ¢hef evelrreeeivgrtion 62 wilDbevall ¢fre t he
{ransii ssi on waEKEindlHftte I WAARMURCIBSF | BRA FaSHTbr and the higher (RERPT esent

i nvention proposes, a em for synchronj zing a.satel.litée pointing device
Using the §r SRERECL RIS or Brafiie bl b BehiEforprion el o BE: | guous
time intervalggeataribasy’s thusivsiying 8 ss of link budgahef aseatatharP&dBi on of at

| east two tine intervals belonging to the set, second neans of selection of

t | tt di sti t I §S f ' ; N1 S8 f
bei ng-assoti at o wi tHeoREoa fRentlr Iy MUFRGILSmET R, RERg) Sheqr T CIYETY

al so conpri s@YRMHPYr BIOPABIAG| & tSYRETPREAUAMN EIRtG 289 | Bystest dhall c3th t he
sel ect ed ti mepenatecevas is the presemee ofmnet oranorisesroes of inteffezerog arelsfpect i vely 20 .

associ at egy Widhibnithe trhhdPRissioh BoWEH ddlhofRédftoliNinétesudul ating the

synchroni zation signal received. Finally, the nodulation neans are
integrated into a ground station and the denodul ati on nmeans are integrated
into a satellite terlhenptesesinventipet hipgosdse aesystem ol syechrorizing a

syncgr oni za: isgfellies p@n?ﬁf@édidé&ir@ih@ttidﬁgrgi&br(& absynbmmzémﬁm%ﬁeﬂ iirotnhof ?h t
syncnronil zati.opn .,.signal. occu L.Nng, a [ er [ nc I n an a
outun od by 60 e SR iRRaR it MAvAN PR Sy RS B e e

kes it
possi bl e 1o gslectianefrailleast pwacting intervals eicsgingrio theesficsfered megoe ksi vel y.

Thi s nakes i tseleotsmi &f = idaat andietindt ranShissios eebuaitiedf eadh Bamymisdisroni zat i on
o signal resi Stfr@ﬂ&eﬁc? ﬂe%eégssﬁigféﬁ%ithTmesof the said selected time intervals. The
o system also -'com‘prises means for modulating the synchronization signal in
_ the selected time intervals by using the transmission frequency respectively
- 20 associated with the time interval and means for demoduléting the
synchronization signal received. Finally, the modulation means are integrated
into a ground station and the demodulation means are integrated into a

satellite terminal.

25 The method therefore allows the synchronization of a satellite
pointing device by the transmission of a synchronization signal occupying a
broader frequency spread band than that occupied by other synchronization
methods. Indeed, this method makes it possible to use several different
transmission frequencies successively. This makes it possible to render the

30 reception of this synchronization signal resistant to interference. This
resistance will depend on the number of transmission frequencies which are
used for the transmission of the synchronization signal. Thus, if the band of
the useful signal is b Hz and if the hop band is B Hz then the resistance (or
processing gain) is said to be 10.1og10(B/b) dB. In the case of a modulated

35 synchronization signal, having a spectral occupancy of 10kHz and hopping in



resistance will depend on the nunber of transm ssion frequencies which are
used for the transm ssion of the synchronization signal. Thus, if the band
of the useful signal is b Hz and if the hop band is B Hz then the

resi stance (or processing gain) is salg to be 10.10gl10(B/b) dB. In the case
of a nodul ated 35 synchroni zation signal, having a spectral occupancy of
10kHz and hopping in 3 a band of 1MHz, the processing gain is

10. 10g10( 1e6/ Mor eover, the t kes_|i sible to obtain
2 synobrom S AtROH oL 1GRG A 1) L e PreQvely <t em not
knowi ng t he theeqethasd ewkas dd possible dasetitaint &isynghrgniaatiors signal whose Accor di ng

to a techni cabmeB@aisi R difficli€ fort h18ydtermSiot IRbRHG BB frER@ABACIAS Bséd!td her nor e
adapted for Jwerﬁ ng | east two consecutive tine intervals, the second
ARG bedle

sel ection ne ed for selecting two distinct transm ssion
frequenci €, each transni ssion frequency being associated with 10 one of
the sai d consecuti veccomiing 1t &techinital bitaractendstict e Nt gbiattionnmeeans ar e

adapt ed 10" LraRAfbidDSabiiEs BB aebhaS'cHRlould, tije aRsRCUL  ve i e

interval s an Cl es associ at ed vvlth t he
consecutive frleneselcﬂ'f'%r selpcdion 1 ENs P Hflapiad c,fﬂrarsﬂﬁcéf‘g st dighinet |
possi bl e t o trar$missien frequehgiest eaah tofnsmissisrfresgieocy efing hssosiatashwitni zati on

signal. 415 one of th%?é'é?ﬂ ‘ébﬁ%cﬁﬂé"hﬁ@%@ﬁvﬁ@ N%Pélfv@ﬁr%r h1§3uI§t|6m|%e§PéjU| ation
nmeans are adapte | east one

o Bt or aoph §0abt Sl LS o Averan=oncaoma i dad soMsSivs by uer ng
a frequency time intervaés andl yyusingthedworitanswissioni fraquanciessassociated with  Thi s

techni cal ch@feasdrneet Rive GimgBiep/aist possible to optim ze the use of the
resources used for the transm ssion of the synchronization signal and 25 to

use the time intervals not used for synchronization to dispatch data. This
t her ef orethmkes it pdisstashaicalochaiasterdstie makesol qrogpibleptsr MeaximizR dheof t he
Syst em usi ngduratisn s nardshossiaradfi the syrehlonikationl sighal. at t ai nabl e bitrate.

Mor eover, since the synchronization signal is mxed with the other data, it

is more difficult to detect by a system seeking to jamor to repla the
synchroni zati on si g,{\(ﬁcord?ng to techm%al c aracter!(stlc e mo]dulatlon means are y

adapted furthermore for the modulation of data in at least one time interval
20 not selected by the first selection means and/or by using a frequency not
selected by the second selection means.

This technical characteristic makes it possible to optimize the use
of the resources used for the transmission of the synchronization signal and
25 to use the time intervals not used for synchronization to dispatch data. This
therefore makes it possible to increase the overall performance of the system
using this synchronization method and the attainable bitrate. Moreover, since
the synchronization signal is mixed with the other data, it is more difficult to
detect by a system seeking to jam or to replay the synchronization signal.
30
Advantageously the modulation means are integrated into at least
one satellite.



30 Advant ageousl y the nodul ation nmeans are integrated into at

| east one satellite. 4 According to a technical characteristic
tthe satellite term nal and/or the terrestrial station furthernore conprise
means of coarse tenporal synchronization. 5 The coarse synchronization is
carried out on the basis of an estimatfon of: the position of the satellite
o This nmakes it possible to point the antenna towards the satellite with a
precision of a few %e? rees. Indeed, it is n_e(_:essarY t hat the antenna
receives a part of goré’m@rtaf teEhnigRl capigpterisig theisate]lie iareyna 88d/Beacon. The
clock tine atte ti¢reestrianstatort ifathdombree eomphiee t meanalfl eoatsd Hempariabl | it e

0 Since the bgagpshizpps. in frequency at given tenpo it is necessary to know
precisely the tine which served to 15deternm ne the synchroni zati on signal
transm ssi on frequency. The coarse synchroni zation consists in
det ect i ng & héhewkeargg syichrenizatipn isheasred eutioprihe basisibf ammesiiniating of:

synchroni zati on c®@89osition bitheBAeitezi Ng t he energy peak corresponding to the

optimal i n t_er ms of oquhEstranI%sgpgdstsiq? trger?o?nt thﬁ antﬁnna tomirdss tbg(é%ﬁilli?eal
characteristic allows the various elenents of the systemto have a coarse
nut ual synchroni zat i oNVithhPeecisigoedf § fevhgearess - dndepdy dtie Pecessary that

synchroni zati on si gnalthe antenfiaséceivesenpant of thedemslgy of tHehsigredl edfithind s of t he
system ar g, synchroni Z%Qteil!]li'fb &arse manner, they can know the 25 frequency

which is used to ﬂirsp tch the synchronjzation signal in a given tine
"nterval. If the HISARRKdms andific kanek the Betweer e dsHPiae AN  t hey
nmust make sever al saglitanpt i ons- about the possible frequency used for the
transm ssion of thes\gieder ¢l Bahédh hopgNAl frdduedcydial givdd mpatietyal . 30
Advant ageously the system con;e}rl es a devi E{e tf or 'detﬁté ni n& thg
si gnal -t o- noi se rati o "6FeRFY dsK"WMePELSENe 1S UMEi W nBEMGdI £ nor eover
the firsti1sel ecti on mslgtesminedhe dysheanization sighaldtanapissies frsquendynt er val s
whose signal -to-noise ratio exceeds a threshold. 5
The coarse synchronization consists in detecting the energy of the
synchronization signal. The fine synchronization consists in maximizing the
energy peak corresponding to the optimal in terms of pointing position.
20
This technical characteristic allows the various elements of the
system to have a coarse mutual synchronization. This makes it possible to
detect the synchronization signal in a faster manner. Indeed, if the elements
of the system are synchronized in a coarse manner, they can know the
25 frequency which is used to dispatch the synchronization signal in a given
time interval. If the elements are not synchronized in a coarse manner, they
must make several assumptions about the possible frequency used for the
transmission of the synchronization signal in a given time interval.

30 Advantageously the system comprises a device for determining the signal-to-
noise ratio of at least one of the said time intervals, moreover the first
selection means are adapted for selecting the time intervals whose signal-to-
noise ratio exceeds a threshold.



Advant ageousl y the nodul ati on and transm ssion neans 103 are adapted for
generating the synchronization signal by transmtting bits generated by a
pseudo-random generator, a seed of the said generator being determ ned on
the basis of the clock tinme of the system 5 Advantageously the nodul ation
and transmi ssion neans are adapted forSusing an identical nodul ation for
the nodul ation of the said synchronization signal and of the said data.

10Advant ageousl y the duI ation and ransm ssi on neans are ?&ﬁgt ed for the
use of a spread spectdd yatlhfadﬁo ulation and transmigion MEaRY 11 be

bett er under stagied afod gnddeatmgdﬂwntsagd‘somzationbelgoaie by ppramsenittingnbitseadi ng t he
detai | ed des@éhé}hie@rbygi U@Gd@)‘aﬂéﬁ% Qénelﬁoﬂ%"ﬁeb&‘oﬂh@%aﬂf@ﬁé}a%ﬂbé dy the aid of
the foll ow ng (ﬁs ﬁ%m)?%ﬁe fltﬁ | gt ésents he system accordi ng
to afirst a 5@5 '”8 of f %ﬁodf—' 'ﬁﬁP hf%? fknts the system according
to a secorfd aspect of the invention Figure 3 presents the system according
toathird a&ﬂ@@ﬁta%éou%iyethlenmaﬂtﬁlaﬁﬁh 8Rd transmission MEhbhd @ard Agaptearremor kK of a

satellite sysLgmdng. RArGas, SforkPHl Aakagiorl REIUREL LRB RRGH | ng devi ce

I erm na ent ep0|nt|ng
devi ce for a%ﬁ?'@ﬂdquéhet%}*‘?rpﬁtal and for a ground station is a paranount
process. Indeed t he absence of 25 synchroni zation, between the various

el erents gf a satel lidgnaysda o qﬁsama.ohh%n&" FERENI Rbarfiabs bet ween

t he varlous satelllteter et ween sat te termnal and a
ground st ati GRaPigHLOrS F%ﬁftW%?%?F?CHP@dB YRe di spat ching of a 30

synchroni zation si gnal by using a time-varying transm ssion frequency. The
use of a time-varyi nhetinddhsch Wil S@béﬁ&qmﬂeﬁs‘t’od’dﬁdﬁﬂﬁothér m&ta@b@vﬁm

o e PRRSEE oL SHERE Yo RS BABEH SR B b o "
synchr oni #at inoplimitingexample with the ald of the following figures among which:
— Figure 1 presents the system according to a first aspect of the invention
-~ Figure 2 presents the system according to a second aspect of the
invention
- Figure 3 presents the system according to a third aspect of the invention
20
Within the framework of a satellite . system the process of
synchronization between the pointing device for the satellite and for a
satellite terminal or between the pointing device for a satellite terminal and for
a ground station is a paramount process. Indeed the absence of
25 synchronization, between the various elements of a satellite system, prevents
the dispatching of data between the various satellite terminals or between a
satellite terminal and a ground station.

The system therefore proposes the dispatching of a

30 synchronization signal by using a time-varying transmission frequency. The

use of a time-varying transmission frequency makes it possible to artificially

increase the frequency spreading bandwidth used by the synchronization

process. This makes it possible to render the synchronization method
resistant to sources of interference. Thus, if the band of the useful signalis b

35 Hz and if the hop band is B hz then the resistance (or processing gain) is



resistant to sources of interference. Thus, if the band of the useful
signal.is b 35 Hz and if the hop band is B hz then the resistance (or
processing gain) is 6 said to be 10.10gl10(B/b) dB. In the case of a
nodul at ed synchroni zati on signal, havigg a spectral occupancy of 10kHz and
hopping in a band of 1MHz, the processfng gain is 10.109g10(1le611e4) = 20dB.
5The satellite synchroni zation systen1such as presented in Figure 1 uses a

set of conti us .ti This s m co es a first device 101
for Sl oot ngHal, b TBaoqiofebR g, 1t Bhe P bE R TR eSrfnlonBtor Y vt om
al so conpri séignal, hevibada geested oroupansy of el dkbizi ang amplmsyb@u bancgf t wo

transm ssi on1mmu©rmb@syvgtda.d.bqoudgm§@6m@4yd 2odBe i ntervals. Thereafter,
the 10 system conprises a device for nodul ation and transm ssion 103 of t he

synchroni zation signal in the selected time interval and by using the
transm ssidn frequerd§ satelite pyrcBEPNgation syfem isheh anpreseripd 'fFf'EH’IeI , the
syst em conpr usesa aetiefhgontgdous tineciafrvais ‘Iamls;d;wmdummsesm fiBtldeficd he si gnal

recei ved. 1576%6?‘%%\&%# 9 SSME GirdeSinfPS BLIbM, Icﬁﬂé%ﬁ‘*‘ﬂe ?n gr ound

station but W can _sonetines a 1?(g)ntg'rate nto t
directly. Th&SPeCUPRTEH %rﬁfca'éqrd’%t‘ﬂcﬁt ebfe 'r'psa?%ras??‘ga c? nt egr at ed
i nto the sat &hhsmissipe fnenuericies2@ith the dwalsslected disiebintenfais. Tthlaeeafter, dhe sel ection

device 104 tg Q@maé@ﬁlsr%sfé)rde%b%rlrﬁ&mmncme@‘%mwoﬁlm% bﬂtnﬂ:,r val s. The
second selectlon and .assaci t|o

devjc
espect i vel y SHDBHI4AHPR oS0 ReleEfeg e sl a8 Y HiSse eyo
consecuti ve ﬁrﬁn@nﬁﬂpérfr\seau@cyﬁsrmwtydtV\h@ th@@meameawl dricgllyr thes3Ys©81 on devi ce

103 is adapt edmbagest banevicd tfongeddptio? Sarkly dembonatdat 108 &ff gealsignal t he
consecutive %%g, ntervals and by using the transm ssion frequency
associ ated w these consecutive tinme intervals. In the system such as
present ed'® n Fi gur e e meliiglen derice éroaneially integrated inte agreprdetatien t he

t ransm ssi onbof itdasra sometimes alst drev dtsgratedcintB Ghearsatetiivé dirsetly. f Tie t he

transni ssi on (leslibie afy REMbANLFH §QcSisIhAks pdibintedrielNhteahe sateliite

terminal.

20 It is also possible for the first selection device 101 to be adapted
for selecting two consecutive time intervals. The second selection and
association device 102 is then adapted for respectively associating two
transmission frequencies with the two consecutive time intervals. Finally the
modulation and transmission device 103 is adapted for transmitting the

25 synchronization signal in the consecutive time intervals and by using the
transmission frequency associated with these consecutive time intervals.

In the system such as presented in Figure 2, the modulation

device 103 a is adopted for the transmission of data in time intervals which

30 are not used for the transmission of the synchronization signal. This technical
characteristic makes it possible to limit the resources used for the
transmission of the synchronization signal and therefore to increase the
overall performance of the system using this synchronization method.
Moreover, since the synchronization signal is mixed with the other data, it is



characteristic makes it possible to limt the resources used for the
transm ssion of the synchronization signal and therefore to increase the
overal |l performance of the systemusing this synchronization nethod.

Mor eover, since the synchronization signal is nmxed with the other data, it
I-s 7 al nost undetectable and therefore the replay neans are difficult to

I npl ement. Figure 3 presents the satellite systeminplenenting the 5

LB T MRER LR R

synchr oni zat iroplemegtnal is perforned in two different ways. In the first,
the satellite generates the synchroni zation signal and this signal is

t hereafter dispatch via,the |ink 4 t e I 1] mn In the
second, the terrest ??% rest3_atF?"(e)"lf?ngseniI atseage"&_%I tsﬁggglyr_ftr\t?reglineﬁ';'a i gﬂne si gnal .

Ther eaf t er5 s¥rchf@ization rexices Thisi Histai SOMPERRS 3t patallitg IHala satelliRe satellite
vi a the |inkteihinal a0@lahde graindatatioaf308CcTise ddriesatingiizie symshrodizatibre satel lite

termnal vi aSQFSISi%/iﬁ%hO%Q&' inNRLERYSGEnt Wdys T %Sﬁ?t:):trgﬁ LReRddeherityd ce for

O N hrraunal ans B sl e paehed Kora R ot o1
for exanpl e 8044 ¢id satelliledeeinaln Irs thet saoo(d othe demesitia staton@Be(aBobal
Chase oo B Rcbhtsiolokga, nisvth, vetasine ity phiend wee o]
t he po:i ti on SIAAL ?Qt ﬁlf \?3“?&%[81?32{?’8%;’9%%%@%%%[ :rgt?eé;?ss%? gsriﬁnlc? n Sge ?o
esti mat e t he tawasdkthejsetelldeterminal vig Asshink 3Mne
Moreover, it is possible to add a device for coarse temporal synchronization
into the terrestrial station and/or the satellite terminal. This device for coarse
15 temporal synchronization is for example a satellite location system (for
example the GPS (Global Positioning System) or Galileo system). Indeed,
the signals dispatched by these satellite location systems provide an
indication of the time and of the position that the various elements of the
satellite system can use to estimate the clock time and the transit time
20 between the terrestrial station and the terminal. The addition of this device
makes it possible to reduce the time required for synchronization, this being
particularly beneficial in respect of systems whose satellite terminal is mobile.
These systems are also known by the name of OTM (On The Move) system.

25 In one embodiment the system furthermore comprises a device for
determining the signal-to-noise ratio (known also by the acronym SNR) of the
various time intervals.

The first selection device 101 is adapted for selecting the time intervals
whose signal-to-noise ratio exceeds a threshold. This threshold is for

30 example fixed at 2dB.

This device for determining the SNR and the first selection device
101 thus modified are integrated into the terrestrial station.



20 between the terrestrial station and the termnal. The addition of this
devi ce. makes it possible to reduce the tinme required for synchronization,
t-his being particularly beneficial in respect of systens whose satellite
termnal is nobile. These systens are al so known by the name of OTM (On The
Move) system 25In one enbodi ment the 8ystem furthernore conprises a device
for determning the signal-to-noise ratio (known also by the acronym SNR)
of the various ti ma% grval S, The first selection device 101 is adapted

for selecting the ti Rthanyise dn fifoeaseseldnigrierencs Gedain tigls iglef@seds a
t hreshol d. Thiilshaveraesdmy| SNR while®pthdfs will dnapé @ good SNRitThRid . is sought to Thi s

?Tg\é: ?fe‘; ogr g@f)ﬁr'tiegbéﬁdbg tﬁaiar%nélélaem frhr@e OFP Ift@ffe PRI, TP #8Y 566t L T ggst o

ot herwi se i nMaE™ g%g"be gl?lh 54?@7‘%3 @"&e[”&féﬁ’ ‘?‘?aﬁ?éng'ﬂt%gr@téﬂ%oYﬁrIN have a
poor SNR whi timedntaaiats thﬁlSlgnnht@w%segr@b@I ofiR. timehintervals exceedingt# valee do t he
beacon t rackbﬂmr%&bmgw 2dB.tTR @RS thtérvaR HalingrarERR bdlale thié thresioryght to

maxi m ze the %\{%%Q% rgtroaatc &fnt mQ flhggyr?éﬁ%rﬁ%'aﬁ@ﬁak) by integrating over N5

time intervafs ghal-To0-nol sé raft time interval s exceeding a
val ue of for exanple 2dB The time intervals having an SNR bel ow this
threshol d are not t dkene embodiamnbthetmodulatioa dndrimnsiissionatevicatiosns | n one

embodi men; tgﬁgﬁgﬂ gélde?&e@r@sﬁnrcﬂ% ﬁéﬁ& Q%‘{/'tfa‘ﬁsﬂwﬁﬁaitﬁts nffgd ed to

generate t tron Si nsmttin enerated by a

pseudo- random’ﬁéﬁ&?' gAndomAenely- bhe ?ﬁ%°d@'ﬁé’?ﬁ?’6 risadygiigseaddousl y
det er mi ned adeterminad s arfurstion lof thel ek timenes thé syshemsyst em

Moreover the nunber \dre§¥ERCiNeORLABE! O éynt:ﬁroariaﬁdrattmé e&dara@aumé ed per
tine interval quﬁgeqf)erm ne oni za al

sulted o 1 n@deRIAe Brctibe inPaCE Ao o o 8 Medr AeonERRNZRIG fon of (e
net wor k. 15 signal suiteg t@ﬁilée tnpbedaet of thenmostounfaauiresh tearestrial atation o&i on devi ce
103 i s adapt ek dedwoitkt ansnitting nore strongly while having a spectral power
density
In one embodiment the modulation and transmission device 103 is
adapted for transmitting more strongly while having a spectral power density
20 of the synchronization signal complying with the standards (it is for example
possible to cite the standards produced by the ITU or International Telecom
Union). This makes it possible in particular to reach the very unfavoured
terrestrial stations. Stated otherwise if it is desired to transmit a great deal of
energy in this synchronization signal it is necessary to spread it frequency-
25 wise and therefore modulate more synchronization bits per time interval. This
frequency spreading can for example be carried out by using a modulation of
CDMA (Code Division Multiple Access) type.

iIn one embodiment the modulation used to transmit the

30 synchronization signal is the same as the modulation used to transmit the

data signals. This makes it possible in particular to render the detection of

this synchronization signal more complex by a system that is not entitled to
receive the synchronization signal.



20 of the synchronization signal conplying with the standards (it is for
exanpl e. possible to cite the standards produced by the ITU or International
Tel ecom Union). This nakes it possible in particular to reach the very
unfavoured terrestrial stations. Stateg otherwise if it is desired to
transmt a great deal of energy in thi$ synchronization signal it is
necessary to spread it frequency- 25 wi se and therefore nodul ate nore
synchroni zation bits per tine intervyalamshis frequency spreading can for
exanpl e be carried out by using a nodul ati on of CDVA (Code Division

Mul tiple Access) type. In one enbodi ment the nodul ati on used to transmt
the .30 synchroni zation signal is the sanme as the nodul ati on used to
transmt theldaysienifgrrynshromizing ansekelliteipointiog siewce using e ransmisgiont o r ender
the detectioof af sdtéliite SybEBdARBIGALIGASI Bl Nk OMUOAtGLIB! thie Mte@agy st em t hat

is not enti tkﬁ&a&t@rui&cﬁ'tﬁﬁ ttclaﬁ1 §I¥%hr oni zation signal. 9 CLAIMS 1. System

for synchroni'zin devi ce using the transm ssion of a
satellite Synchr o‘nfliritdi‘iﬂ@?ﬁ @p@)n%fl seiewt'an skat '6$Sté‘6ﬁlt'l"§lJB'@§V3ﬁ bglongin®r val s,
characteri zed i notthasaidselconpri ses; 5- first neans (101) of selection of at

| east two tine i ni@oKalfedh (909 HbelRib e 30kdsriib dshecaat (102) of

sel ection of at #east t wo stl nct tr nsm SSi on %1{13 ncdS eac
transni ssi on fre&??é’ﬁﬂ?e%é?aﬁb t%?&?ﬂﬁ’f‘ EPANPRGY kiR 8%s Withoee Phct ed ti me
intervals, 10- nthassid(sti®jedftome mevalait i ng t he said synchroni zation signal

in the Sa'ldj sel echgshd (108) ﬂoF‘hw%HMl@hﬁg mé Jéid Mcﬁ%ﬂnzﬁaﬁ&ﬂ%ﬁeﬂ% e daficequency
respectively assogﬁ(ﬁi V\A'thrvl;e? A tb 1 |n?r u : ﬁeeix(104) for
denodul ating th ChiBRiTerrs VY tﬂQa FéE%'P\?%a fFaYLEY § Ss%?g bei ng
charact eri zed i nasspeiptedvgth the gaiddime iRteeNal at i on means (103) are integrated
into a ground stahesms (104)Ter Serhedulaigané syrichroniREos sig8l4pcaived) | Nt egr at ed

: Rtalh?cﬁa': ﬁleltﬂ'séaslea(ija ﬁsr@srﬁ%mg cﬁara@éﬁ?&f ﬂr}hgtz’ati on system according to Claima1l,
15

- the said modulation means (103) are integrated into a ground station
- the said demodulation means (104) are integrated into a satellite
terminal.

2. Synchronization system according to Claim 1, in which the said first

20 selection means (101) are furthermore adapted for selecting at least two
consecutive time intervals, the said second selection means (102) are
adapted for selecting two distinct transmission frequencies, each
transmission frequency being associated with one of the said consecutive
time intervals and the said modulation means (103) are adapted for

25 transmitting - the said synchronization signal in the said consecutive time
intervals and by using the two transmission frequencies associated with the
said consecutive time intervals.

3. Synchronization system according to Claim 1 or 2, in which the said

30 modulation means (103) are adapted furthermore for the modulation of data
in at least one time interval not selected by the said first selection means
(101) and/or by using a frequency not selected by the said second selection
means (102).



20 sel ection nmeans (101) are furthernore adapted for selecting at |east two
consecutive tine intervals, the said second selection neans (102) are
adapted for selecting two distinct transm ssion frequencies, each

transm ssion frequency being associated with one of the said consecutive
time intervals and the said nodul ati onl%reans (103) are adapted for 25
transmtting the said synchroni zation signal in the said consecutive tine
interval s an sing the two transm ssion_frequenci es associated with the
sai d consecug‘r gé““tl'{ir%g"lt'ﬁt‘é?r’?)ﬁ'l“s"".cc°r§!"9§9r?8ﬁr°6me BEINGSRIMENNAUER di ng t o
Claim 1l or 2tha saigvriodhlatibremsansiar@Ontepritedhiniont leashome $atélBle. ar e adapt ed
furthernore for the nodul ation of data in at |east one tine interval not

selected by the said.first selectiaon ans 01) and/or,_by using a
Frequency noP SUeniEAtE) syREm G Aats A ob e e SRIMeEERE HoMh *10 4.
Synchr oni Zat ithenhsai¢ satellite, teroingl @gd/ioo thenseid Satehite ppd/eethenspid ketrestrial i n whi ch

the sai d npdgtaaibh QitHeRase hfprisd A8 bEEbardd enpord e@fdhrehnaitisat el lite. 5.
Synchroni zati on system according to one of the preceding clains, in which 5

the said satellite term nal and/or the said satellite and/or the said
terrestrial $taPYHINizateR rSySted &ﬁ%’rdi@e toreifs °6fth€oaﬁe§%d't‘%n‘ﬂ@fﬂ'§l _
synchr oni zat icomprising AeviGyafoh determmiaingdhe sigaleninaiseaatb oattileastioae of t he

precedi ng,¢!| ¥dEsiq GABRKLL %[ég devi ces for determ ning the signal-to-noise
ratio of at | east one of, ]f ’thg said ti rrﬁbdntervgl S, r{Dre?ve,r t he said
first select "8HeMNEaNe paig 1istselechion fieans A1) a5e aeertRg oRe'eGtRE eyt er val s
whose si gnal fime-inlervads whasesignattoeniiisearatip esededls @. threghol@ynchr oni zat i on system
according to one of the preceding clains, 15 in which the said nodul ation

and transm ssign ans .(103), are adapted fof,generating.the synchronization
signal by tr _ng’mciri["[??rH tfgpt%gt @_@&Fg@g@ tﬁﬁnﬁob@glﬁ’(ﬁ%‘z ancgﬁﬂnﬁener ator, a seed
of the sail®l drwsichitbe spidimedulrtionrandrieamsaissianemeans @ 08f anerrdaptasicier t | me  of

t Ihe' system @n&ati@msmwiz%aﬁbn SyigHab by agareiiting bite generaéd bhea pr ecedi ng
clains, in t [ iOF ?lrrgquﬁn- are
adapted for \A@E.&hmgmfaéﬁd?@e"%{‘?%g# %ﬁ%ﬁﬁ%ﬁgﬁﬁéﬁgﬁg&ﬁ%% at'| orlllgo a% he said
synchr oni zat ithbasiypfdhe sleak e ohthesypigmdat a. 25 9. Synchroni zati on system
according to one of the preceding clains, in which the said nodul ati on and

%gﬂfg"t ;53 %&” 8MBPRhrérttibn ) Ste AR 8 onk BEtHEHrehing Ghihead spectrum
" in which the said modulation and transmission means (103) are adapted for
using an identical modulation for the modulation of the said synchronization
signal and of the said data.

25 9. Synchronization system according to one of the preceding claims, in which
the said modulation and transmission means (103) are adapted for the use of
a spread spectrum modulation.



