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sequence of consecutive tinme intervals of duration Ti and of a second
signal 25 associated with a second sequence of consecutive tine intervals
of duration T2. The system conprises first neans for determning (101) two
carrier frequencies respectively associated with each of the two signals on
the basis of one tinme interval or at |east two consecutive and conti nuous
time intervals, said tine interval (s) H%Ionging to a sequence of
consecutive tine intervals of 30 known duration. The system al so conprises
second nmeans for determning (102) a first tine interval or at |east two
first consecutive tinme intervals belonging to the first sequence, on the
basis of a second tAneysteineinplenteatiogothegsamet headeclonddstemnia ;theby

Cntorval of The§RELR The 580 JRRINECASE KREHAT IRe FOSheTRF oflertita e ence
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bythefollq S%;ﬂaizlatlons M= PPCMT1,T2) a=MI T2 d = k% P =

EntlrePart( T2-1) | T1)- EntirePart(d * T2 | Ti) MHl= EntirePart (k*
T2 1 Ti)15

The present invention therefore aims to overcome these problems
by proposing a system allowing the carrier frequency of two signals using an
identical carrier frequency hopping mechanism and occupying the same
spectrum-spreading band to be modified without degrading the processing

20 gain or causing interferences between these two signals.

For this purpose, the subject-matter of the invention is a system
for modifying the carrier frequency of a first signal associated with a first -
sequence of consecutive time intervals of duration T1 and of a second signal

25 associated with a second sequence of consecutive time intervals of duration
T2. The system comprises first means for determining (101) two carrier
frequencies respectively associated with each of the two signals on the basis
of one time interval or at least two consecutive and continuous time intervals,
said time interval(s) belonging to a sequence of consecutive time intervals of

30 known duration. The system also comprises second means for determining
(102) a first time interval or at least two first consecutive time intervals
belonging to the first sequence, on the basis of a second time interval
belonging to the second sequence, by establishing a temporal
correspondence between each end of said time interval of said second

35 sequence and an interval of said first sequence including this end. And, in the



in which Ti represents the duration of each of the first intervals of the
first 20 sequence, T2 represents the duration of each of the first

i nterval s. of the second sequence, k represents the nunber of said second
time interval, P represents the nunber of said first tinme intervals, and
IVHL represents the nunber of said first_tine interval, PPCM (x, y) is the
| east common nul tiple of two non-zero it egers x and y and represents the
smal l est strictly positive 25 integer which is both a nultiple of x and a
multiple of vy, y% represents the remai nder of the Eucldean divisjon of x
by y and EntYP rtF%z'?Strd&EﬁrE'ér@iP@ PRENEHTY @ shita ?yq{,dqte.ré?'"'f‘ﬁéaifjnt eger
whi ch is | noadiiext fFbguéretss firhan sgncleqniakd t mandeAdorastidgéatsdnd stbendret hod

for nodifyi i : . of . L i I iated wth a
First sequentis 28Rk bbb UERRnR: el p T o TRRQELANE U 17 2 g
si gnal assoditgnels. wridhtinge fderyaliskkeiorgiee tosaid Hrdseaquence tine interval s of
duration g2 conprises the following steps: 5 - a step of determining a
first tine interval or at least two first consecutive time intervals

bel onging to the first sequence, on the basis of a second tine interval

bel ongi ng to the sedbisdsysiguethnseionsy allowsbpieHime iateneaiper tile seeenspondence
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interval of said 10first sequ nﬁe i ncl udi nﬁ@%al% end,. a Sterf) of determ ning
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basi s of Oneeitrh'ep'ﬁse' fs€5VRE RtoAd sigflgﬁtthér%y ggﬁr%%?ééir'@’ﬁuetﬁs@of' dlik&fenl s, said
| (s), be I irst The

time 15interva ongi ng.to , equence.

i nvent i on wiff4aUSBCIEE: 3t TR EMe: BB dhe st Bbdspcenfsigbal§es will becone
evident froma reading of the detailed description given by way of a
non-limting exanpl | i i i { ¢l - Figure
1 shows a first enb;ﬁgi@%@ﬁp@%f%#,ﬁgegbg?rgc;mdé%grgl;ﬂ 9%%?%&33&62%%%3? @58% t he

i nvention® q@AlgatonomearRmEUItabie fogtcairrwﬂﬁ@igmﬁ tighe iRteaYRI(s) getei@inadnb¥i ng t he
carrier freqHemsidbwindteldtiods3 shows a second enbodi nent of the system
according to one 25aspect of the invention.

M = PPCM(T1, T2)

< a=M/T2
d =k%a

P = EntirePart(((d +1)*T2-1)/ T1)— EntirePart(d *T2/T1)
\MH1 = EntirePart(k*T2/T1)

in which T1 represents the duration of each of the first intervals of the first
20 sequence, T2 represents the duration of each of the first intervals of the
second sequence, k represents the number of said second time interval, P

represents the number of said first time intervals, and MH1 represents the
number of said first time interval, PPCM (x, y) is the least common multiple of

two non-zero integers x and y and represents the smallest strictly positive
25 integer which is both a multipie of x and a multiple of y, y%x represents the
remainder of the Euclidean division of x by y and EntirePart(x) represents
the entire part of x, i.e. the integer which is immediately less than or equal to

X.



.The system as shown in Figure 1 presents a first device 101 responsible for
determning, at a given tinme, the carrier frequencies respectively
associated with the transni ssion of two signals sharing the sane 30
spectrum spreadi ng band. The first signal is associated with a first
sequence of time intervals of duration T1 and the second signal is
associated with a second sequence of ti4e intervals of duration 12. The
device for determning the frequency is described in a nore precise manner
in Figure 2. This device for determ ning the frequency of the carrier
conprises, inter al fdvantageeiale the mathod for mediving theFaaneSERmeNEUREom
nunbgr anddaa firist signalaéﬁsecié&;?i_ wiih esfirsbdediienog oﬁcomef?ﬁw@tidm?&r‘hms veen ia
pseudo-ran ir r . e gnal ,
Bnd asecond Tabet dlata secdiy S BbroddthiY o eoh§eqLbite o
pseudo- r and®@enaeeive timriinteryals ohduadioniTer camprripeeibs fallowinghetepaicond si gnal .
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i denti cal pseudo-random
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numbers carries outCcfr}?ﬁg&ﬁlgntémﬁt'f‘t&ﬁv%%g?“?ggWgétlost%&fgﬁ%%eql‘leﬂﬁgi ﬁ? i*?%u or a
plurality of conti reasisobadecond timegtinieeval ibetongimoetovthe sebehdagiurnaeo t he

first sequence of th\Rs{aBlisHiNG laStemp¥RalSIHAPbAISLLBEMeheSach efFond device
102 responsi ble for 9gq?t,erm ni n%,q;for, atime interval o he secé)nd
r

ft 10
sequence of tine i nt&f VHI&NENH sai} secheMERES 2RA P IHRNRIRS SAC ti e
i nterval soof the fifirstsexpgneaaelwafing thiseendit er val s. Thi s

determnation i s .cagrdgdl o weidbinififib Aol SXHIBH 1RaGERGES RO YSPRGGRLYFen each
end of said second interval and an”interval of 'sai irst Sequence
i ncl uding this end.MpAngfedassediy, fitsheapd nsecandersionals i ARy umRsPeEtvadet ween

the two extrene tingsdodiabsd/ lith edch efethertmionsignald insthdelagie of baeaings e al | ows

a second tine interval bel ongi th ec S e nd fi i me
interval s bel ongi ng!nfeév$h89falqr &%Sice{!fﬁ_e%@s"tcg’ﬂg% tﬁg#a@gﬁy hessa'eJ ﬁhést time
i nterval ¢5are then intasdel(s) belengina totsaibiiisteequ@ncen order to obtain the
carrier frequency used by the second signal. 20The system conprising the

devi ces 101 and 102_t herefore allo he sa eudo-random nunber.s to be
generated at a gi veﬂ—kﬁi'ﬁ’ée,n By "ﬂ'ﬁi ﬁ?&\éfe{wé\ eﬁ%&f?? Pt'?écﬁfg(ﬁe 9§F W't erval s
or the secorikcosguevidentdfom rt readiigsof the detailled slegbriptiomsgiver by ovayodf a he tabl e
establ i shi nedafimifiRg LSIRBRASTL Gith B¢ SRDr ieiRRBYAR wipgHlom number and first

and second carrjer quenci es, sald systemallows different carrier
frequencP®s t o RUrge s rst smbodimenif dheypyatem according to ong,aspgst ond
det ermi nati on dftheimvesteh.the following relations to establish the

corr esponden_ce:Fié\{ljrg fgﬁ%\d\/g yﬁrllzémﬁgyilrﬁéﬁ oq m:eéﬂ)é@for determining the carrier
frequency. :
- Figure 3 shows a second embodiment of the system according to one
25 aspect of the invention.

The system as shown in Figure 1 presents a first device 101
responsible for determining, at a given time, the carrier frequencies
respectively associated with the transmission of two signals sharing the same

30 spectrum-spreading band. The first signal is associated with a first sequence
of time intervals of duration T1 and the second signal is associated with a
second sequence of time intervals of duration T2. The device for determining
the frequency is described in a more precise manner in Figure 2. This device
for determining the frequency of the carrier comprises, inter alia, a module

35 201 for generating a pseudo-random number and a first table 202



P = EntirePart(((d +1)* T2-1)1 T1)- EntirePart(d *T21 Ti) M=
EntirePart(k* T21 T1l) 6 in which Ti represents the duration of each of the
first intervals of the first sequence, T2 represents the duration of each
of the second intervals of the second sequence, k represents the ordinal
I ndex of said chosen second tinme interval, P represents the total nunber of
said first tinme intervals, and WVHL 5 rébresents the nunber of said first
time interval. PPCMx,y) is the |east common nultiple of the two non-zero
integers x and y and represents the smallest strictly positive integer
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sequence ar qlrp@qjh&gggeoq%é'ﬁ tffcgjgh%tofkme% I@te time intervals need to

be identified can easily identify this/these
intermedi ate tine i fbisrdgiermynatiopnis Garrigdoutiy establisbingrm cerkespondencs t he
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15 between the two extreme time intervals are determined. This device therefore
allows a second time interval belonging to the second sequence and first
time intervals belonging to the first sequence to be related. These first time
intervals are then used by the first device 101 in order to obtain the carrier
frequency used by the second signal.

20 The system comprising the devices 101 and 102 therefore allows
the same pseudo-random numbers to be generated at a given time, by using
either the first sequence of intervals or the second sequence of intervals.
And, through construction of the table establishing the correspondence
between the pseudo-random number and first and second carrier

25 frequencies, said system allows different carrier frequencies to be
determined for the two signals.

- The second determination device uses the following relations to
establish the correspondence:

M = PPCM(T1,T2)

30 X a=M/T2
d =k%a

P = EntirePart(((d +1)*T2-1)/T1) — EntirePart(d *T2/T1)
MH1 = EntirePart(k*T2/T1)




.frequenci es which the second signal nust use during a tine interval of the
second sequence of time intervals. This determ nation of the carrier
frequencies is carried out by the device 101. In this device, the nodule
201 30 for generating pseudo-random nunbers is based on the intervals
nunber 1, 2 and 3 of the first sequence of tinme intervals in order to
generate the pseudo-random nunbers cor#%sponding to the interval nunber 1
of the second sequence 302. The use of the second table 202 then allows a
correspondence to be established between the pseudo-random nunbers and 35

) . : P . :
the second daMidt T regirsspisetherduationy of gack of dirifiest gntgrvaloat thegfirehi s ti ne
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appl i cati on offx bhe¢ akbultipeafiyons establishing the correspondence between the

intervals of the first d the second se e.of intervals, by using the
par anet er s o)f/"iffed)ﬂ%%erg? ﬂwrésre au?%quog&ge_ Eﬂﬁgté%%ﬁel\)f'%‘ih IBI(r‘ZY)b)é\y:' M/ T2 d = k%
P = Enti nePaEufrelarid]l)repredents) thel Entirdergart ePant (ick. *th€2intdggr MWHich is

EntirePart ( iJﬁﬁedTa%fal Tids t‘l“@ﬁro?'eq&é tdi, s set at 144 T2 is set at 256 Gving
the foll owing resu v ’

- Figure 3 shows an embodiment in which the first signal is

associated with the first sequence 301 of time intervals and the second signal

15 is associated with a second sequence 302 of time intervals. It is assumed
that the mechanism for determining the carrier frequency carries out this
determination on the basis of intervals of the first sequence. It can be seen in

a graphic manner that when the second signal is in the time interval number

1 of the second sequence, this time interval has an end falling in the time

20 interval number 1 of the first sequence of time intervals, and the other end
falling in the time interval number 3 of the first sequence of time intervals.
These two time intervals of the first sequence are not consecutive, so that
intermediate time intervals need to be identified. The person skilled in the art

can easily identify this/these intermediate time interval(s), which, in the

25 present example, is the time interval number 2. When these time intervals of
the first sequence have been identified, they serve to determine the carrier
frequencies which the second signal must use during a time interval of the
second sequence of time intervals. This determination of the carrier
frequencies is carried out by the device 101. In this device, the module 201

30 for generating pseudo-random numbers is based on the intervals number 1,
2 and 3 of the first sequence of time intervals in order to generate the
pseudo-random numbers corresponding to the interval number 1 of the
second sequence 302. The use of the second table 202 then allows a
correspondence to be established between the pseudo-random numbers and

35 the second carrier frequencies used by the second signal. During this time



‘Mis equal to 2304 a is equal to 9. 20 8 The rel ati on between an
interval of the sequence 302 and the corresponding intervals of the
sequence 301 is then given by the table bel ow. Interval nunber, sequence 302
(k) d=k/Oa Nunmberof intervals, sequence 301 (P) Firstinterval, sequence 301
(MH1) 002011312 7

lapse, the first signal uses the module 201 for generating pseudo-random

numbers on the basis of the same intervals of the first sequence of time

intervals. The pseudo-random numbers generated for the first signal are

therefore identical to those generated for the second signal. Due to the

5 construction of the first and second table 202 and 203, the first carrier

frequency used by the first signal and the second carrier frequency used by

the second signal are different and therefore the two signals cannot interfere
with one another. _

By way of a non-limiting example, the numerical application of the

10 relations establishing the correspondence between the intervals of the first

and the second sequence of intervals, by using the parameters of Figure 3, is

as foliows:
M =PPCM(T1,T2)
< a= M / T2
d = k%a
P = EntirePart(((d +1)*T2-1)/T1)-EntirePart(d *T2/T1)
MH1 = EntirePart(k*T2/T1)
where:
15 e Tlissetat144

e T2 issetat256
Giving the following result:
e M js equal to 2304
e 4jsequalto9.
20



2333335442 75538663107 7312

The relation between an interval of the sequence 302 and the
corresponding intervals of the sequence 301 is then given by the table below:

Interval number, | d=k%a Number of | First interval,

sequence 302 (k) intervals, sequence 301
sequence 301 (P) | (MH1)

0 0 2 ' 0

1 1 3 1

2 2 3 3

3 3 3 5

4 4 2 7

5 5 3 8

6 6 3 10

7 7 3 12

8 8 2 14




.8 8:2 14 9 CLAIM5 1. Systemfor nodifying the carrier frequency of a first
signal associated with a first sequence of consecutive tine intervals of
duration Ti and of a second signal associated with a second sequence of
consecutive time Sintervals of duration T2 conprising: first neans for
determning (101) two carrier frequencigs respectively associated with each
of the two signals on the basis of one¥ine interval or at |east two
consecutive and continuous tine intervals, said tine interval (s) bel ongi ng
to a sequence of 10consecutive tine gpagagal s of known duration,
characterized in that it also conprises: second neans for determ ning
(102) a first tine interval or at |least tw first consecutive tine
intervals belonging to the first sequence, on the basis of a second tine
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10 consecutive time intervals of known duration,
characterized in that it also comprises:

- second means for determining (102) a first time interval or at least
two first consecutive time intervals belonging to the first sequence,
on the basis of a second time interval belonging to the second

15 sequence, by establishing a temporal correspondence between
each end of said time interval of said second sequence and an
interval of said first sequence including this end,
and in which:
- the first determination means (101) are suitable for determining
20 said carrier frequencies in a synchronized manner for said first and
second signals and on the basis of one time interval or at least two
consecutive time intervals, said time interval(s) belonging to said
first sequence.

25 2. System according to Claim 1, in which the second determination means
(102) comprise:
- calculation means suitable for calculating said time interval(s)
determined by the following relations:



.a=MT2d = k% P = EntlrePart(((d +1)* T2 -1)/ Ti) -EntirePart(d * T2 /
T|) MH1ZEntirePart(k* T2/ Ti) In which Ti represents the duration of each
of the first intervals of the first sequence, T2 represents the duration of
each of the first intervals of the second sequence, k represents the nunber
of said second tine 5 interval, P represents the nunber of said first tinme
intervals, and MHl represents the nunbdf of said first time i nterval,

PPCM x,y) is the |l east comon multiple of two non-zero integers x and y and
represents the smallest strictly positive integer which is both a multiple
of x and a nultiplejof y, y% represents the renai nder of the Euclidean

di visi.on of 10x by y and EntirePart (x) resents the entire part of Xx,
.i.e. the integer whijch is |nned|atdwy'F5§£“VHdHUor equal to x. 3. Met hod
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smallest strictly positive integer which is both a multiple of x and a
multiple of y, y%x represents the remainder of the Euclidean division of

10 x by y and EntirePart(x) represents the entire part of x, i.e. the integer
which is immediately less than or equal to x.

3. Method for modifying the carrier frequency of a first signal associated with

a first sequence of consecutive time intervals of duration T1 and of a

15 second signal associated with a second sequence of consecutive time
intervals of duration T2 comprising the following steps:

- a step of determining a first time interval or at least two first
consecutive time intervals belonging to the first sequence, on the
basis of a second time interval belonging to the second sequence,

20 by establishing a temporal correspondence between each end of
said time interval of said second sequence and an interval of said
first sequence including this end,

- a step of determining two carrier frequencies in a synchronized
manner for said first and second signals and respectively

25 associated with each of the two signals on the basis of one time
interval or at least two consecutive time intervals, said time
interval(s) belonging to said first sequence.



