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iE A METHOD AND A DEVI CE FOR BROADBAND TRANSM SSI ON

TECHNI CAL FI EveD 98/06205 The present invention relates to a deycgsE 913
met hod for 5 transm ssion of information by nmeans of using a spread
spectrum t echni que. _ BACKGROUND Oﬁ'THE | NVENTI ON AND PRI OR ART

I n broadband data traAsMETHODNANDhA DEVECEI EOROBROADBANDaTRANSMISSIOND neet
certain requirenents, and such requirenents can be: - high data
rate - short del%y - exploitation of a |arge channe
band wi dt h TECHNIQMy FIEI®ue of detection or tapping 15 - good

noi.se iMunity fThe presentTigfiaRAb Miliatkd T 4 AISEILE thd el RskRSed for

ciirciof  tranpiemton B nfResRGih & e SENAE S Ferdg i o

20 . ~ carri espegttxium heohniguechangi ng the transnmitter and

receiver carrier frequency in a predeterm ned manner. This put s
hi gh demands on tine synchroni zati on. Fr equency hoppi ng does,
however, not guaww GF ZHE INVENTIGLAND, BREQRR BRE h and t her eby

hi gh informationpmbtoadband datd diranshiswids!, ttheoHrtinsmidiih often has
nodul at,i on hod., havi ng a band w dth

I nf or lon band wdth., a__._. ne,
adopt rergbto t he ed Hele CeE FR e SR TSR qtcﬁ%ldr;hrﬁf% sfrents can be:
conbi nati on with= high data water equency hopping, is required. 30

A very large spreagnheR@cigei@yt hrough frequency hopping al so

requires |l ong hop sequyencges,, which will result i racti c,
limtations. The n §° §bF§nao#aﬂﬁ?|ﬁ§ﬂﬂﬂ§¥ and Wfﬂth(ﬂ rectly

dependent on the-r dioat rdssjuepof3detection orsitgppirgnergy * spread spectrum
factor 44 Nnoi se ene . : R her nore, one drawback of the nethod
. 15 - %@%d : '
Is that it puts "°ﬁ%egﬁﬂ&&%£$ s on nodul ator and de- nodul at or,
respectively, S _

Frequency hopping is a recognized method for creating a

spread spectrum having a linear spectrum in an efficient
manner, seen over a longer period. Frequency hopping is

20 carried out by means of changing the transmitter and
receiver carrier frequency in a predetermined manner. This
puts high demands on time synchronization.

Frequency hopping does, however, not guarantee a high
25 momentary band width and thereby high information.band
width. In order to obtain a high information band width, a
- modulation method, having a band width adopted to the
requirements on information band width, in combination with
the frequency hopping, is required.

30
A very large spread spectrum through frequency hopping also
requires long hop sequences, which will result in practical
limitations. The noise suppression of the method is
directly dependent on the relationship:

35

signal energy * spread spectrum factor / noise energy

Furthermore, one drawback of the method is that it puts
high demands on modulator and de-modulator, respectively,
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2 - in order to change the frequency fast. Anot her
problemwi th this technique is that it is difficult : :P?:T&\ﬁ%

det ecti on, &(féb%"tf%e hi gh power density within a 5 snma req’glezﬁ%y
band, which results in that narrow band 2 receivers al so can be used

for detecting .suchd%g;e%ti leansgeb the H‘%‘{é’ffa’ fast. Anot her way of

obtaining a sﬁf‘e&&' rum | y means di rect seguence
nodul ation. Direct sequence nodul ation is _ primarily used for

obtai ning a sphe®*fesPPridbramIaMtl this techniduw gis nitvent i yidadiilf fd clalt
thereby all owing a hi

. i nf or.mat j d wi : ¢ g 3l
di rect sequenE@ ﬁff&’d‘ldg{ae&?qtsm&{r H]%egrtg%tdt%/n @n%ﬁp dené‘.@ty n%%j% 3 ?ang
the signal wishadl Erequermmatheiidsy, whiomdsudes in that cepgresdeande
having a very Qe UG B (i |60 detecting SUMKE diergeihgtion is

i
carried out in a correspondl ng nmanner the signal w

re-created an¥¥gdfdidl e noise will at 20 the sane tinme be suppressed
by a factor corresponding to the Il ength of the code sequence,

I.e. nore efficiently the .o e C e ro ik ec
sequence Ienglaﬁ‘c’%thé"yway of obtaﬁ%*{&if]age%g%%fn% %%%g‘g'ﬁdfgmeb I%%%ﬁ %vmfll
requiore extr exdirnecds sequende mpdibkiat bt dhrect \BRERERFe | IedRlAtion 1Mat
In %ﬂ;{%ﬁ{ uddif S PRI OF SPSe 4@ ¥pEQEPhR Xhaving a8

ui

t herefore be o I npl ement the denndul at or . ., _hardwar e

i nstead of , wliaxige é“@?ﬁﬁﬁﬂ?%/ Vi ttéo?ﬁ%%‘?%.’y allowing %o r, also a

har dwar e sol utiinBordwcnies beng widghex for 30 | ong code sequences,

having large circuit solutions as a: result and thereby high

costs. The noi se suppression is ip the c sg of djrect sequ%nce
ed out aP

nodd%ti on di Mhe |c§im¢iémewm@d%ﬁ%%n§ﬁiﬁr§§ by meaps

energy * di r egfoiIHEINE ¢1800EIgha DOV EEh eNEI Gy, repeatable, random-like
code sequence having a very high autocorrelation function.
Since demodulation is carried out in a corresponding manner
the signal will be re-created and possible noise will at

20 the same time be suppressed by a factor corresponding to

the length of the code sequence, i.e. more efficiently the
longer the code sequence or direct sequence length are.

Hence, extreme brbadband'modulation will require extremely

25 long code seqguences, which will result in that, in
particular, the demodulator becomes very complex. It can
therefore be suitable to implement the demodulator in
hardware instead of, which is commonly done, in software.
However, alsoc a hardware solution becomes very complex for

30 long code sequences, having large circuit solutions as a
result and thereby high costs.

The noise suppresslion is in the case of direct sequence
modulation directly dependent on the relationship:
35 signal energy * direct sequence length / noise energy

A drawback of this method is that it puts high reguirements
on the accuracy of the synchronization in the receiver.




A dr%mback of this nethod is that it puts high requirenents on

the accuracy of the synchronization in the receiver. WO

98/ 06205 WO 98/06205 PCT/ SE97/ 01283  PCT/SE97/01283
3 A further drawback is that the spgctrum of the direct

sequence spread spectrumsignal is not linear, which reduces the

theoretical procgssugeherofirabashr ésdthat the speetxmuwmofsthe directsy
means of combi ni n ﬁpebsgt %ggﬁnﬁgeEQEﬁgdsiﬁﬁgﬁrH@‘Ndﬂ"llnear, wﬂiéxwency

hop spread spect 0SSI'b rger sprea
spectrum t han wi redugesntheogbegretisalsprpeess gain ofy ‘3 Hﬁé%ﬂeulons

of the methods aggektruingd by different 10 factors, i.e. t he
limtations described above for the two met hods. In a
conbi nati on of spread spectrum net hods the spread spectrumis
formed by the prBgumetank bifecombimingaditect SequﬂmgﬁrﬁnﬁQﬁd;ﬁﬂQFﬁﬁumrﬂith

apptied methods. Iy mghggkg,yﬁ.orphgpread sgec@%ﬁgtltsqgj%lm(ajlﬁ Idm-.é:ﬁn a

provi de for the 3 eln%él pr%éﬂEPver 10 -

0 MHz
and the frequencyasger spread speGtrym fBamyydithy se, since
However, this teghai qu@mhmﬂa&amrrafdmabmod‘awm limited bpidifferent

Cons! S BT AL e 3 Ribrd) Wb inea, shovd e UFE bo

still contain sometbpdises. This results in that the risque for
det-ection beconmes [ower than, e.g. for 25 . pure frequency hop

techni ques, but still not m ninum o the e of th

spi kes in the sp&®t pufembination °fF§PFﬁ€Pm§H§°qE§“5“Eﬁﬁ“ﬁ@%qagi a
spread spectrum spectrum tiec /forthed by theCprodmctsed ftive timmsaplssad)n of

i nfor i on 30 | a %N¥§HHHb§r ed rrgﬁgate
frequgﬁ%i to the® Sﬁgrnggﬁﬁgﬁ¥§%b%fgﬁggb%§%ﬁgﬁ an i ¥ ower
boundary of the GAXESE sequesce Medylatdgnycan provide ﬁqrem(gf’"er of the
Information is t&a@%&uthﬂﬁnhys$@$ddabWQ& iloe - 20 MHz and the frequency can

hop in the magnitude of GHz.

20 However, this technique also has some drawbacks. These
mainly consist of higher implementation costs, but also in
that even if the spectrum of the signal becomes relatively
spread, it will still contain some spikes. This results in
that the risque for detection becomes lower than, e.g. for

25 pure freqguency hop techniques, but still not minimum, due
to the existence of the spikes in the spectrum.

Furthermore, US 5,263,046 describes a spread spectrum
technique which can be used for transmission of information
30 by means of simultaneous sweeping from an intermediate
frequency to the upper boundary of the channel and from the
lower boundary of the channeljto said inter-mediate
frequency. Information is transmitted by modulating'the'
sweep signals by means of phase switching.
35 _
Us 5,105,294 describes an optical transmission system which

transmits and receives digital ones and zeros, as wave
length shifted signals.




sweep signals by neans of phase switching. 35 US 5, 105, 294

descri bes an optical transm ssi‘on system which transmts and
recei ves di givhgnpitgs and zeros, as wave | ength shift '

WO 98/ 06205 WOTEAE> T bCT Sio v o1 o EGTRESREs
4 Al'so, US 4,468,792 discloses a ne4hod and apparatus for

data transm ssi,gQn, Usj chid fre shi i F
modul at i on. |nA§%EBr %Fkﬁéﬁ%é#é?t#ﬁé%ﬁ%ﬁ#%n? hbth8d Q?%sﬁ??fﬁatP%ogg%.a.
conti nuous wavdata\transnigsiom pyskrg chirped| frequena¥nsbiftokeyibgens,

the of fset freqyeRgy sadldtion. In ofdéFi€6 SVEHEEREYtheepEEBERAI NY the
information, i.e esponsi ve to a a&tlcular l,ogi c,val ue of
ri

. being A
a data bit to Fesulting frqm .3+ eptinueyg yayus, (F§) RRTFLghsntBsPoer
time & the line camiunivdtichusystens) ovthe sargengfrequehtgebff thguency

inlo th%aﬁgge%%%%@ww&éémmgjggg. 2hebPfalibd, 2t ol 1eing

interference resu arrrers 1s_ret \
It is an obj ecFesPonEd e & RIFAIFWIAF t togievvadug ¢f a datappikogoabe a

?ﬁ_\/i ce and attlt&&i@n_ﬁ.&iﬁdﬁa,s%/% et Cduring tl?_e @i‘&ﬁls?!i@sitj.lﬂﬂ pifel efstw'tet.h
e prior ar I, e , sane tine 1ulrl e_requirenents
ot oned 1ot ABta"BiY. Fnid'” hw 51y WSEY ARG, shE PEERER CreRURNGH, o
can @ovide the FSK nudjiladeiion rdueiny transmisshont ofiethg data bit the
expl oi tation of; 4 e fhidnaln DAY AR cw car:fi./ei:g!s?&’ Eé&g_lzliﬁd(?f

detection or tapping - good” nol se I nmuni I'S object
Is obtained by transmtting data coded as pre- det er m ned
frequency sweeptMMARY! ation to a pre-determ ned frequency, a

certaln 2veeD S ERIUMC g Sl bbenens, spypLEBAEa BREAAR b7 "1

carried out in F1sing- O T'E
receid®er channatethgterand easvicsand a transméaséopssystemowbichhi ch

S L0111 gk prontens HONERE bRLOHC-ONAE HACH gecesa
transmitter th&pme time f%}éﬂﬁnﬁ?% Eﬁ%ﬁéﬁ%ﬁﬁgﬁﬁdePgaBB§ggQEMEBBS during

time iimterodaict o iz pr cexesmissiédndayatennvhith ceveprevide
35 - t hen abhﬁdﬂ)dggéwfg{gaWMich synbol has been transnmitted by
20 _-'short delay

-~ exploitation of a large channel band width
~ low risque of detection or tapping
~ good noise immunity '

25 This object is obtained by transmitting data coded as pre-
determined frequency sweeps in relation to a pre-determined
frequency, a certain sweep corresponding to a certain
symbol. Decoding is then carried out in a device comprising
a corresponding number of receiver channels where sweeping

- 30 reference oscillators, which generate reference signals,
are used for verifying the presence of the transmitted,
into frequency sweeps coded, symbols. The transmitter then
transmits predetermined frequency sweeps during time
intervals having a pre-determined duration. The receiver is

35 then able to determine which symbol has been transmitted by
means of determining the frequency sweep direction and/or
the duration of the frequency sweep.

In order to shorten the time for synchronization in the




means of deter nini ng the frequency sweep direction and/or t he

duration of the frequency sweep. In order to shorten the tine:
for synchroni xpoiosnsios t he WO 98/ 06205 PCT/SE97/01283
PCT/ SE97/ 01283 5 receiver,

each receiver channel can be equi pped with a 5 nunber of reference
oscillators, whig8caRvELYCRaCAN rh&eﬁ:&@e' channel dam floe leguippédreith a

frequency sweep S|ﬂgal sP%el n d| S I ace ators i ]t‘% c#leé\‘? @téglg b8 mﬂde

each ot her. % O incr e’a anne

and to tak€ol dppi agf:,fmremt G@temnﬁyr SWREH manaﬁneb%kmc%aplaced
gi ven frequency ﬁﬂ”t%&olher'é&d%lb% @ eardt Gtdiel, 10 a

pseudo-random sc I'n"a preferred enbodi nent several 10 ref erence
oscillaPors are provided in each receiver channel , whereby the
synchroni zati on thneréae ke redthet increase sttt tEmnEl dvand Widtkrand, to

inrelation to each.o I be
rananiitod in CRERe EABbing apa AetBcRiTh dd:fHUE AYRERIG B0 Sobpd PO
THE DRAWNGS  given rneqiwwn@m con \mlﬁo ey IRdel e Y330 35CHWILRY to a

non-limting pseudoEE‘aﬁald%@baeﬁ@d Wirf ka rpifean'em@d tSmB SR NGO "BEVEral
dravmnﬁs in which, 20 la shows nentarv. transmtted

frequel®y in a reference &ﬁ?rﬁls}?l%S ssf?’fteerﬁ’i%‘ﬁ%erq)v&}‘ Y &S %ngrgnd é he

Fi . léhantel; shew CMIEWUﬂvIdnmmmy tine gan ntiegdygce

re?Zrence osci | | a?ec eﬂdyg @aNsfy t o P 9 25
?ha S1kB 98019 Qf sl (?tr{ S i&htion to eddPOtRer

- Fig. 2a shows TRE ROREntary transmtted Trequency 1 n a
transmission sys@ekaNefing Ireauensye FWQRR & ignmks [aps bokransmittedoin kg

the nonentary frggmengyreguenty wamagspondi ng reference oscillators
in the %ecodl ng of the transmtted i} synbol s. 30 - Fig. 3a.
shows tfhe nonentary transmtted frequency in a transm ssi on
system usi.ng f ouUPESCRIBTIPHL GIFs THENDRMWINGS h . are intended for a
first receiver anpgel r.i?xv@tnli‘irc:mt ‘Gﬁ.lfloho%l be descrlmoéyi WEF o F ShoRRlihifEng
3b-3e show the nonenia E‘t g of the correspondi ng reference
oscillators in 33‘“b°dlme&§§0(§"r‘?gwd'ﬁ: ﬁ' t‘i%otré rﬂ)%cl’ pany?n

drawings, in which: :

20 - Fig. la shows the momentary transmltted_frequency'in a

) transmission system using two coded symbols and the Figs.
1b and 1c show the momentary fregquency of corresponding
reference oscillators in decoding of the transmitted
symbols.

25 - Fig. 2a shows the momentary transmitted frequency in a
transmission system using four coded symbols and Figs. 2b-
2e show the momentary frequency of the corresponding
reference oscillators in the decoding of the transmitted

. symbols.

30 - Fig. 3a shows the momentary transmitted freguency in a
transmission system using four coded symbols, two of which
‘are intended for a first receiver and the other two for a
second receiver and Figs. 3b-3e show the momentary
frequency of the corresponding reference oscillators in

35 decoding of the transmitted symbols.

- Pigs. 4a-4c show the momentary frequency of a tranémitter
and a receiver, respectively, during transmission of a
sweep synchronization sequence. '

- Figs. Sa-5c show the'momentary frequency of a transmitter

AR



- Figs. 4a-4c show the nonentary frequency of a transmtter and a

recei ver.,, respectively, during transm ssion of a sweep
synchronlzat“ﬁnmﬁﬂggence - Figs. 5a-5c show the norgat
frequency of a transmtter : WO 98/ 06205 _ 18£97101283
PCT/ SE97/ 01283 - 6 and a

receiver, reSpﬁﬁh'Kekﬁceﬂﬂﬁkngr%&%@%ﬁh%ﬂl?n Qhr@ng transmﬂgéﬁgi 3? a
synchronlzatlon seqguence is a schematic block diagram of

a receiver forfram syn%e&aﬁa&&% sﬁﬁg‘e&i‘:ﬁ'erent symbols. 5 - Fig.
7 is a general =bFigk @ dgr ansthematiizndliocki diagram of asywicedwer or

DESGRI PT] O orE BREPENRR, SEVEHS Ritetept symboigf oc™ %00 i agrams of

t he fﬁbquency asFidgf.uficisom gfeneral blocki ddapzam of a transmission

poi nt - t 0- poi Nt gysERATLESING £2Euch @%@{p £ tra R4 synbol s,
in Fig la. den %d a %pdh%n a%gh c@h ﬁgﬁgnffied ;§ﬁ§1ate51§¥pneans of
broad band swe g™ upwar ds and downwards, respectively, froma
certain centre 15 frequency (f[err]). . The centre frequency
(flerr]) can epplakhe e ot brdd ekl EnBopTHENT S0uSNCY Or al S0 vary
according to a seu&o random S order to reduce the risque
of dé@ction oﬁnlFieﬁdeﬁaFGCQGlagramsnﬁﬁeth&pﬁ?ﬁ@ﬁ¢ﬁﬁﬂ%§ﬁbﬁefﬁn¢tﬁN§IGd%e

soneone finds thfe for polmmgolm%ﬁnfshﬁ%aw oviet @ d®arine12G@xAP! i sh
this the sho cen}rgefreu g_ ed .at %eﬁltablet mes, for

exanpl e YRee/ ¥ EXEP° Vcﬁ"ig rofFRS m@fer by

i nternal synchtoahsmigtedosiosuilasiede Whmeanansm toreadaiben@s sweepirnche
receiver, res pa?bhfagy and downwardsD‘J&-‘e@Q;e%t%WéQ&, Wiomh ol el 1 ?SI e r}ﬁlse

bel oy | ast for mcrosecond(l [err]s), the transmtte
smeegé, freﬂP@P@VadFﬁ I'i nearly, fromthe centre frequency upwards or

30 downwards over, in this case 100 VHz . . The informati on
is then contai el f enp stard.
frequency, Smeggge%%k¥requen§ygwg can either be p?e B Ro s flx

frequency or also vary accordlng to a pseudo-random scheme

in order to reduce the risque of detection or in order to
20 make tapping impossible, in the case someone finds the

correct centre frequency. In order to accomplish this the

centre frequency is changed at suitable times, for example

once/second, which is controlled in a known manner by

internal synchronizing clocks inside the transmitter and
25 the receiver, respectively.

During a sweep, which in the examples below last for 1

microsecond (1 us), the transmitted signal sweeps,

preferably lineafly, from the centre freguency upwards or
30 downwards over, in this case, 100 MHz.

The information is then contained only in the sweep itself,
i.e. sweep start fregquency, sweep end frequency and the
length of the time interval during which the sweep lasts,
35 . in this case 1 us. In the shown preferred embodiment the
freguency sweeps, depending on the transmitted symbol,
either upwards 6r downwards from the given centre frequency
during this 1 us time interval. The following two sweeps

are possible, wherefore the capacity of the transmission is




|l ength of the tinme interval during which the sweep |lasts, 35 in this
case 1 [err]s. In the shown preferred enbodi nent the : frequency
sweeps, depencvo@sesoshe transmitted synbol, © el ther upveCTISE®N01283
downwards fromthe given centre frequency - during this 1 [err]s
time interval. The follow ng two sweeps are possi ble, wherefore

t he capacity of i1beoboanpaudsoenli Mbit/s, the two\\Sweepsc2ePpresenting the
PCT/ SE97/ 01283 7 1009200
baud or 1 Nblt/sva%ﬁe 5 °§ﬁe§ sbféﬁrésgﬁtfﬁg ?ﬁample a 1ogﬁ2§%“§¥§ oneqp
synbol, i.e. forleﬁaﬁpnez&rpoglcal one and a | ogi cal zero.

a (0) Positive S&Bfa)fbe&@ew gwkepdigedny cehteer Fregueney J(£106. fbﬂoo
VHz) Mﬁ } Negative sweep fromcentre frequency (f[err]

flerr]- 500 2) vHz) I n denpdul ation a receiver haV|ng t wo
channel s, whi ch ba¢h) 1Segative swepp Sromacentrei fyeguencyndd postcifig-=itad ,
and each MHz} €cei ver channel being used for detecting a certain
sweep, see Figs. 1b and 1lc, in order to recreate the transmtted
synbol sequence. Thus, in Fig. Ib a dlagran1of frequency ' sweeps

}Mﬂ cth a fi ][s: reiﬁreeﬁede&athbat ar reea&ﬁrakenawnaﬁtwo cham®ied¥) athith each
uncti (0] I e _an res C Wweeps
whi ch gasecond rﬁ?ﬂ?ﬁﬁﬁgsogcfwﬁg ﬁg regerenge gﬁgﬁ&}ggo%ﬂ %%@P%ééh} P

recei ver channel reseiMewnchannel being uﬁenuggr getectinge@hcerfiaioh sweep,

variant of the oggei fig8. 1b andF'lG:S 1ilxaordé9 twherearteﬁwre fi'hfé Lrsmitthe S
can be transmtted 20|n Qint..on a.ch a

own. The
information is i AYPRPL E5IUEDGRr atRYG b&f‘hFllﬁ st® f 13‘#3‘“‘ 4] FRIfRFYand
sweep direction. sFaepkoivhdohng tarstsweEpsence osc1llam@rpqandMa£es is
wherefgee the ca ya8f at S [ 5
ity %The fourggﬁe'épggre Qﬁn%‘:?@?”b? t9Re' &nd in Fig. %%0%%%%0 r}f
for exanpl e consf§§§u§FCYw§WBP§§rthcn a SGCOBﬁt§Ef@6@wcﬁeﬂﬁfkihqiﬁﬁxu one

or |ogical zero. ?enerates in the 6@ebnBoreteY e VeBRanhedMice @hotd.r equency

(f[err] -> f[err]+100 MHz) 30 b (01) Negative sweep fromcentre

frequency (flerr] -> f[err]-100 MHz) c (10)

Positive sweep tInaFigscedaradef pegesheg which is a variant of the one in
20 Figs. la - 1lc, where four different symbols can be

transmitted point—to-p01nt on a channel, is shown. The
information is in thls case contained both in start
frequency and sweep direction. The following four sweeps
are possible, wherefore the capacity of the transmission is
25 2000000 baud or 2 Mbit/s. The four sweeps represent the
value of a symbol, which for example consists of two binary
bits, each being a logical one or logical zero.
a (00) Positive sweep from centre fregquency
(£o = £o+100 MHZ)
30 b (01) Negative sweep from centre frequency
| (fo ~ £o-100 MH2)
c (10) Positive sweep towards centre frequency
(£0-100 MHz-f)
d (11) Negative sweep towards centre frequency
- 35 (£0+100 MHz~f,)

A transmitted sequence modulated according to this method
is illnstrated in Fig. 2a, which shows the transmitted
frequency as a function of time. In demodulation four




(f[e?r]-loo N+t->f[err]) d (11) Negative sweep towards centre

frequency 35 (f[err] +100 MHz->f[err]) - : A
transmtted seguence nodul ated according to this method S

il lustrated WPM205,  which shows the transmitted PCUEELHU28Y S
a function of time. In denodul ation four 8 MD 98/06205 ,

PCT/ SE97/ 01283 cej ver

channel s are u¥&Feiyerhehanngls ang, used: 4o, the receiver JeUEh £ach 1] ying
the presence olusad €oraiverifiyimg she presence [ifga @irtdmswdephced he

oscillator fre Ci ety d

di fferent recelg‘\lé' c%g’n%% %Jh:.bch show he me'(ta'ha“-'téi des &ﬁo A(}ﬁébsg\%s caan al so
be used for pr(fvmtﬁ@n of time ifor hes fiowr diffHRrant Feqsidati hane b
two i gdependent channel s in the sane frequency band, which is’

o 10 - 1 P ARA, S e MO, SO AR B ihed A Rhv{ing |

si mul t aneous| y trmansivd sedion findprnsles) fislandransmission oniivg lﬂdapnndent
frequency band&%’?\n@qcf-’si?\d ér@ same freque?idwlﬁaq{heo%ﬁl%ﬁ rian st fdt¥hted

information fromt erent ransn1tters to gge and the same
recei ver or th®¥% b &iagrams in Figgmdarae o BY 4shng thdsanathed dvg
tranaoi tting transmittersoig@mi itransnit B did o advdrainyaddiarers o t wo

different recei fh B Fi g.
3a. 20 éfﬁ@;ﬁ%ﬁ 1 on |§'aﬁ§b |n%P% 5£ ‘%grrled out by means of

broad band sweeping by, in the chosen exanple a 100 MHz sweep

during the ti mphefs 1ﬁﬁér§§%@mque@ band cHif Bé‘f\ﬂéﬂitﬂ&n for each of
the two channel § |

talned ot h |n s rt f.requen and
sweep directioff mﬁi&a“e°“sly tqﬁﬂf i;é%%F
Fi gs153b- 3e cakransmittershdaisee fand ttdmsaamslmmamem vtthajlfn‘eqmncy

channel s ﬁ%ﬂpfﬁg d t is 1000000
S band Qe zcaﬁ%ﬁi ey tfzaa[}?s!ﬂfédﬂlg
baud 30 ar per channe %h ur sweep Jwesent t he
' 1nformatlon from two different transmltter to two
different receivers by means of using the method shown in

Flg. 3a.

20

’ Modulation is also in this case carried out by means of
broad band sweeping by, in the chosen example, a 100 MHz
sweep during the time of 1 microsecond.

25 The information for each of the two channels is here

contained both in start frequency and sweep direction, see
Fig. 3a. For example, the sweeps shown in Figs. 3b-3e can
be used for transmission on the two different channels,
wherefore the capacity of the transmission is 1000000 baud

30 or 1 Mbit/s per channel. The four sweeps represent the
value of one symbol for the two channels, i.e. for example
a 1ogicai one or a logical zero.

In demodulation four receiver channels each comprising a
35 sweeping reference oscillator are used, as in the
embodiment described in Figs. 2b-2e, each oscillator being
used to detect a certain sweep, see Figs. 3b-3e. Channel 1
in the shown example corresponds to the continuous. line on
which the symbols a and b are transmitted, whereas channel




val ue of one synbol for the two channels, i.e. for exanple a
| ogi cal one or a |ogical zero. I n denodul ation four receiver

channel s each wo9s6z0sng a 35 sweepi ng reference oscill at peT8EST01283
used, as in the enbodi nent” described in Figs. 2b-2e, each

oscill ator being used to detect a ceéttain sweep, see Figs. 3b-3e.
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d are transm tteq:gl all Ofofthteh ado v |dé§cz,tj{lfeda%ﬁjfé§,r iéjeé%?é%fé?%f?%e

synchroni zati on _ e sweep oscillators of the receivers w i
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requi red. For sypdgnal and ahelaiyeribronhidativh reCairstbmitted framegnbss a
mul titude of subs lLvers I . . ' |V I
and be used i nde[’)'-ree%lgﬁ el(a;/ 5?’ an%%‘ c&ﬂ#@;}%ﬁ‘{%{ d?tmzto‘."noen- c#g(rﬁe %eémgg
transni ssi on or mdignalehanmilttitadeniofsiswb-receivers can . anranged rpamch

recei ver channel rad@ividrl Warfel and be udeédl FrideRRGit A IGF S48y Sther if

mut ual |y del ayed start tines ., are arranged. De endinq}on_thp
utilizd% on of tRBe-channel transmjissdiqi qmmilfishannele taansiissiomnts
regardi ng 15 usesflyndhieqni 4ai ieach ireeivEre dhanned iomultitirie OF

enbodi nment Les | NeT W |y RN ' t
number rgfégﬁﬁ aﬁ%ﬁﬁgﬁﬁﬁgggiﬁﬁﬁgéﬁﬂ*‘ . %jﬂy%fﬁzgaug%éyk €¥hes
synchroni zati on P¥ecarradgest Depengdng afs the Jtddpizakion of the

synchroni zati on whahenike iDHe ehigeEV0d Tt dritht Yetift¥mance regarding
synchr zed with thﬁ sweep.qf the_incomng ls.ln%.q:al . . follo dc?%/ a
frame S¥nchroni zS¥YPERERRGPEYRE HARSs, The 1imitation ﬁﬂu?qﬁﬂiﬁﬂtgﬁkf ment
el ements of the liesrdm the bleseliyingr equipment ardialeperidsl dm tvelerurloer

synchroni ze the ghanRali1a@dieN$ub-reced¥ers. t(he error-correcting coding
in the information transm ssi on itsel f.

The synchronization is carried out in two steps, a sweep
20 synchronization where the sweep generator of the receiver
is synchronized with the sweep of the incoming signal
followed by a frame synchronization where the frames, i.e.
the delimiting elements of the information blocks, are
identified in order to synchronize the channel coding, i.e.
25 the error-correcting coding in the information transmission
. itself.

Before the sweep synchronization has been carried out the
receiver is in a synchronization searching mode when the

30 receiver searches over the time domain by delaying the
sweep start time for the reference oscillators by inserting
a time shift thereon, for example by inserting a delay
constituting a part of the time interval between the start
time for two consecutive freguency sweeps, for example a

35 0.1 us long delay after each group of 10 sweeps before the
next group of 10 sweeps starts. The effective band width of
the receiver is in this example
10 MHz which results in that 100 sweeps may be required
before sweep synchronization can take place. This results




Before the sweep synchroni zati on has been carried out the

receiver is in a synchronization searching node when the 30 receiver
sear ches ovewyoldgmsigse domai n by del aying the sweep s | or
the reference oscillators by inserting atinme shift t%gﬁgg%%ﬁgr
exanpl e by inserting a del ay const#Puting a part of the tine

interval betwegn thatShdl bxpected syrdHrdiizatifuf AR UWdddnds equency

sweeps, for exangle a Q. err]s long delay after each group of 10
sweeps before BRBroximately,80 *; %) HPOHF sweeps starts. The effective
band w dt h of the receiver is in this exanple 10 MHz

whi ch results J.I'ﬁet Q@ixg&:%%&i%%%ﬁq%@geg{]%ﬁggneﬂsts of a %f%oreoééxggp

synchroni zati ol "Can ace.
PCT/ SB97/ 01283repeated identical sweep patterns. When Hthe receiversn t hat

an expected sygapeedi aakiedp! itHeyDac@ Butomaticall P RIVHRHIEH £ da 2 *th

is
llerr]s = 50[err]s. he synchroni zati on séquence consists o#-a
number of 5 ®WeeP<repeated identical sweep patterns. When the receivers
detect a sweep they are automatically synchronized to this sweep.

Fi gs. 4a-4c sh SWEER ~S ni e} ' ' ' R
recei ved, see gli\g§4\§§ Pr? %?&&2{ %t g‘%??co%@%?%?}fi%at%e&b ééqdeq)ce s"f’b’h%rf sts
whi chCare genecF8FRAVER. t BEesKdGp dFei lmaFideroftq the compared tedheer, see

Figs. 4b and 4gigrnAgsewhieh! Age’ geperdted by the swip WsdO BILIBIIEANY
follow the centre freguenc sition, .in case this :

d ti 0
varies with tihg*®¥NFE i &§° 5?’”1:;5. 4Paraﬂdeé°dzﬁ‘ SHRAR We ReRsINPERd
correcting theswitch to angpmiatiicgldyr dicd liow hlecEresitard frempieanty Saweep

start t1hECHURINOROT ihN@adRMAbds YAt iRIRIIS Hd cohed T{pauency
sweep of the reference oscillators. 20, ‘However, the synchronization
ti met®an be recBREEHSR; OUEbY means of,xeading &nf [IPTHRFIEDB AN r ecei ver

channel is equrepaiining errorswiinhsweepristaref tiue raneisteep stdeh
pref erably hav t i LIes I [MJerr]s.in relation
to each ot her, Frequency f\?,%er%égMgggtak % r?g'go?ré%%ﬁ%s- rl\éel SUES ﬁ]rrF%‘%ﬁ‘Ff’y

recei ver 25 sweep -RinkBp. reference oscillators.

20 | However, the synchronization time can be reduced if, in
accordance with. above, each receiver channel is equipped
with a number of sub-receivers, which preferably have
starting times delayed by 1/M us in relation to each other,
where M is the number of sub-receivers in each receiver

25 channel.

By using such an arrangement a reduction of the expected
value for the synchronization time to approximately 50/M us
is obtained. Furthermore, by using such an arrangement the

30 receiver can be made to receive traffic from several
transmitters simultaneously. This is obtained in the
following manner:

First one set of sweep oscillators in a sub-receiver

35 detects that a signal is transmitted. These are then locked
on this signal and continues to follow this until the
signal traffic ends. The rest of the sub-receivers continue
to search the time domain for other signals which are

displaced in time in relation to the first signal. This




By using such an arrangenent a reduction of the expected val ue

for the synchronization time to approximtely 50/M[err]s ' i's
obt ai ned. .Fur wees®s2es by usi ng such an arrangenent the 30 PQTSEST/0£283
can be made to receive traffic from several : transmtters

simul taneously. This is obtained in the 11 fol | owi ng manner:
First one set(ﬁméﬁuﬁﬂ)£§crébeéﬁéd unt il sablrsobireceivers folldwt ddtesint lown

oo T 5, SR T g hCURds e cromppioaatll s gl

continues to folT AP r est
of the sub-receinageivemnttancbe used. to search the tine domain for other
signal s which are displaced intine inrelation to the first

signal . _This WO 98/ 06205
PC%YSE9§/01283 Furthermore, the same frequency band ffn be used q*ﬂ:hod is

repeated unti l aiffeentceransmitberswifhthe twansmitted friegiwnency sweeps
manner the enti r@r&*%&'d?@f&f&ﬁgt @rgﬁs{gtﬂegers are t&%&%ﬁn&%’feﬁa@m&?ed
and can be

5 Furt her nore requency use
different transrinegually longt EiMenPer 2adsy cdumcfh §mé@E§P duration gy

the different _trﬁlsféhi"éﬁﬁsf@fedifﬁéﬁéhttQﬁaﬂﬂﬁnhﬁﬁez‘s. Thus unaecmaslw | ong
time | t he

d ff
Lranshiters, TikanaRiEYEE oetld EPApiRie o rrpandhey” FPRRe Tt ind fline
sweep | asting dukiws and second franimitherscoudd transmit: &hecm

transmt the sangrequency s&ééﬁUBGQYS %EQE BU&rSQhé%ﬂeQV%&m%ﬂQ§ﬁﬁErddﬂn3for
I nterval, for exanp %err however, of cqurse, reqU|res

hi
that the ex#’&%?v%r“ﬁhl 'Ehl howeueE; v8ft REUEFEns AT &5 dhadndhers
sweeps has know wstgei edpuihibR Lengbhreteie theqteangmitted freqm:msy

whi ch fstransn1téilﬁééaﬁgg1ﬁﬁbwf@ggghgboﬁgethe anPthpgkr%ﬁgp@@%%gﬁ

ref erence oscill ener ence si al's
correspondi ng dusweerRs @Mécn a transpithayeclrpRsPAEsyc@8dy &hatythe

After that the d@é@&k& ﬁa§nefréheréﬁ§el &Q&;M&Qobﬁewmch gene:&yutchr oni zed
according to the ove the rece gé S._swW
u

speci al frame syﬁ% ?Eﬁﬁ?ﬁl?bﬂng ﬁXéngTﬁe°°greSp°ndﬁggelv % se%hgﬁ%e i's

t hen conpared toazrqnqédcuhatheeqeeemeer.

20 :
After that the demodulators of the receiver have been
synchronized according to the above the receivers switch to
search for a special frame synchronization sequence. The
received seqﬁenCe is then compared to a particular sequence

25 having a high autocorrelation function, for example a Gold
sequence. Frame synchronization then takes place when the
cross correlation between the received sequence and the
sequence of the receiver exceeds a certain threshold value

, or when maximal cross correlation has been found. This

30 comparison is carried out in a correlator intended
therefor, which measures the cross correlation between a
received sequence and the predetermined segquence.

After that a frame synchronization has been carried out the
35 channel is in traffic mode, i.e. transmission of
information has begun, which is shown in Figs. S5a-5c.

Frame synchronization is in a preferred embodiment carried
out not only in the initial stage of the communication but




25 havi ng a hi gh autocorrel ation function, for exanple a Gold

sequence. Frane synchroni zation then takes place when the Cross -
correl ationﬁ t he recei ved sequence and the ence of the
recei ver exce . certain threshold val ue or when far 71283
correlati on has been found. This 30 genparison is carried out in a

correl ator intended |ch nmeasur es t.he cro correl ation
bet ween a is repre@&eﬁc\/é’(frsle%cﬁclgya'ngﬁ aspeFe 3 rﬁll’*lse%f'ts é’ﬂ%‘h%

After that a ﬁm@x@ﬁmwaxheorrekm\tyaermMrnseot@mmmwzanon
channel is i n Jdadidhihd e 'aiﬁzezi raamd%%mnﬂ{ed t1me ﬁ&rm&tlon has

begun, which is shown In Figs. ba-5 Frane s oni zation is.
in a preferred enbodi mnent carried out not only |n the initial

Sta/gEi of/the EEH tiradisnisgdidn is terminated Wi MR (nd sequence or
PCT/ SE97/ 0128
epeated peri ESTsAApeNGe (ERd Of Transmission) vhicl‘makes it pedsinle.

the recei ver £oxuthe tl-@mmoz@tﬂnirﬁly change steowr Hraf figionede etoa

predet er m ned s‘y'ﬂE?:rlehzf&h.on Bearchirnffbdd AN S i Fot FdedfyEd WbpD
an end sequence or QT-se uence (End o Transm ssi.on) whi ch nmakes

it possible sequencq:&ra(qﬁg. dreAe e Y RThrRRiZa%ien pde
to 10 s wearohiinza tnozie mmmm dftemsthat ntle rxcamered EOT-

mode 15 car 11 Syt o QRCLoEl ey TR, (e YK £ B dbrtimined, $58E L Con

absent for a Pe&d®%rmined tine - peri od. The princi pal
construction of a receiver used for recei ving 15 transm ssion of two
different kin 0 n‘nol Wi || h reference to
Lo 6. wher o o rafiraRah Hprsthilelon of & reddliir ded) toF Girde i bRu o
desd¥ bed in transmlsa:um] o thiwen ddififferféng. Kinds 20f symbolEhueill heowl bek

scheme in Fi gqdicige Wl%&%ér‘é%d&f{:d)fmg. 6, whérd iid V@{)ax‘&xﬁf@é‘éd
sub-recei vers for transm ssion nformat] on coded by means of
t Wo dlfferents§§WEGI§s assumed to be generated as described in

conjunction with Fig. 1la.

20 Thus, the block scheme in Fig; 6 shows the construction of
a receiver without sub-receivers for transmission of
information coded by means of two different symbols
consisting of a receiver channel for each wave form (sweep)
601 and 603 respectively, one sweep synchronization logic

25 unit 605 common for the two receiver channels, one common
frame synchronization detector 607 and a decoder 609, which
combines the output from thé two receiver channels and
decodes these into symbols which are output as a flow of
output data.

30 _

An incoming signal 611 is fed via two lines 613 and 615,
respectively, to respective difference forming circuits 617
and 619. In the difference forming circuits 617 and 619 the
difference between the inpnt signal and signals generated

35 by two sweep generators 621 and 623 is formed. The sweep
generators 621 and 623 generate signals corresponding to
the transmitted symbols, i.e. the sweep generator 621
generates a positive sweep from the centre frequency
(fo ~ f°+100 MHz) and the sweep generator 623 generates a

RRIRE R R TGRS IS YT o temmry s AT e




consi sting. of a receiver channel for each wave form (sweep) 601

and 603 respectively, one sweep synchroni zation |ogic 25 unit 605
common for t hewoosmesgscei ver channel s, one conmon f r ame pcT/SE97/01283
synchroni zati on detector 607 and a decoder 6Q9, which conbi nes the

out put fromthe two receiver channels and 13 decodes these into

symbol s whi ch arr?eql%m éﬁeépffﬁa\in%he centre be?ubnd?t 930 £,-100 MHY)
i ncom ng signal Is fed,v

respectlvely,t(FWQ%EEmﬁlsémﬁl*?%?Eﬁﬁg ?8?ﬁ?ﬁ§°8??8§|?8 th¢ time interyal
619. In the diffdneine dhichnthei transsittédafitequeénciiesweep lastgi,f fisresndm

between the inpyly $i 9hale and, sl gmésoﬂeﬁGEaéﬁenﬂs from Bhel W FFLRRR
generators 621 an 23 1s, forped. swee

E ng aeragpn% 621 and 623
gener at® si gnal szW¥’é%p‘6hﬁ?“bt¥0617 “and 6 Phist FagBnfedelo Rs, i.e.

the sweep gener aifedfdtors 625 ag@NE2Rt aAdatpodetevtossespsf and 15I3a Che €
;;ﬁgrg?gg a lntégéa %&)§%§[er€]g%9013t%%rggd Eﬁe 3“@88tg§§85% s f%%%
PCT/ SE97/ 01283 the difference forming circuits 617 and3619 over a fdgetive
sweep fr°”1the‘%ﬂﬁéfbéieqyﬁnéyp£é£éfféa EmEB&RﬂLPEOQh@+%htput 51gnaﬂ§Jﬁ1

a time interval corresponding to fine.interv ng wh
the trihsnitted #WEREE#E@GSQE£$P$a§t§1m? g¢ntepval from the,swegp start time
[err]s. The out mt thegnréefeféncetbecilliitoescto the sweepf endi tdmel bEuithe

T and 18 et hol Rators, g obBFGREROEE RELIRTEA Epanddr

detectors 629 a ors I nt
output signals fPheireupon the Q¢@p@tf$€geh&efr9mnthg entegra§0557lan¢e@u¢o

over a time  the swédlbCEyAbhréRi2aPisherbgdcephedkmens .t he out put

signaliiare 10 integrated during a tinme interval fromthe sweep
start of the reference oscillators to the sweep end tine of
t he r ddepentingsen | the os$gnalsvEromntbgeintegrapbrs 6R6r anid 627

Ther eupon the‘“%ﬁ&“sﬁ%ogl yéﬁﬁ@iﬁbgat966913§95SbiécﬁeﬂeEQdes whetﬁert@%eep

sweep synchroni zati on E din
si gnal s fron1trKFYQEQEﬁQ&%#El%&51%n@362¢9d to be estpbli Sﬁ or not. If

synghr oni éat | OB Sviips | lﬁﬁ}krdﬁitdeﬁoﬂhﬁé hestangeshed the sweepnchronization
IS e eato e St | S € e C I’l .S
establlshed t he % E&Sh g %%ﬁr%ﬁocﬁtigﬁkfog gV g nggé ?h@ 5&&%&

synchronlzatlongeneratorsg@h%r@m@r@3533nahuls351MQ phsst@pnewpsyeppow the

whereupon the gyeep syﬁ%ﬁ%%hﬁﬂ&@hé@nléélbOﬂlbeﬁlGob'éﬁkt@oﬁ Qayhalato the
signal to the i ndj ¢ roni,zation

e aesfnn A5 fRLCREME HAF oAFoRP, BYPFEE RBSEREROR01 S, Boh

completed. If sweep synchronlzatlon is decided not to be

25 established the sweep synchronization logic block emits a
signal to the sweep synchronization generators 633 and 635,
respectively, indicating that these shall insert a time
shift in the generated fregquency sweep.

30 The decision about when shift synchronization is to be
determined to be established can either be taken depending
on if the output signal level from any of the integrators
625 and 627 goes below a certain threshold value or
depending on the time shift which generates the lowest

35 output signal level from some one of the integrators 625
and 627.

When synchronization is established the decoder 609 starts
to receive the data which are generated by the two




25 ' est abl i shed the sweep synchronization logic block enits a
signal to the smegp synchroni zati on generators 633 and 635,

respectively o ting that these shall insert a tine shift in
the generat & f’ ncy sweep. 30 The deci si on about REFEYEIIN1IS3
synchroni zation is to be determnad to be established can either

be taken dependin on Lf.t out put _si gna evel m,any .of _t he
integr.atorsp &Ltéht°r%2§?%nﬁ“%2é§bbe 5é$%5?%€3€?tg?% ?ﬂ?eé%glﬂee ﬁefSF
dependi ng on téﬁchiﬂ@eep;fifmhisymy@hecarnssphndingeto Bbe sweep out put

S%EEaLykgxsgnl |on 74 estQ%f £§?%§'§§H%%§%§r 2§%§ oFabtd hé8‘peh
recei ve the daI%FQ¢W%% 2% capy chaput coignal ner (Rt - Such " d301S¥Eﬂ93506205

PCT/ $597/ 01283¢aken in response to the output signal #fom the clrdﬁiﬁﬁtors
629 and 631. T detgc%fé €9 and, 631
hetSiB ey

de efo e S a
- synbol - corresp wWacjetector gﬁ%eﬂgré?%dd?ﬁl?ﬁg gﬁggp thu%
generators 6218an@23cnaseinmmd1ng to th¢e@@$v@€nesabhd|hpu§ zegedvepr not.

Such a deci si Oghdiing), 601 ox ! ¥S] +dspESPOEEy| MhbCalLLOL, StABhetERTLENe

circuits and 61 1t ‘a detector 629 or 1 decld at

i nput 5%?g%§l5%6r?%%5%nﬂlﬁﬁﬂﬁﬁﬂtﬁ% e %%ﬁ%?%feﬁoﬁylﬁdiﬁéﬁivﬁr

gg?nm! 601 0_rt16£>|6 areyﬂwlld@i-yesﬂsmog ﬁ:ﬁ% IN@dthibi}Bdeéeﬁéﬁrcﬁhannel «rsrgﬁl28r0r
emits a si i ndi cati ng that a symbo

correspondi ng ?@fi%ég %%% |v%€gg d%nel 601 or 603 has been

det ect ed. The signals corresponding to the different synbols

are al so The sigfai® é@?rééﬁmﬁwcﬂéOﬂhéaéiﬁf‘eﬂéﬁécéﬁnbéﬂ arBi éléé

searches for a rtarn fr ynchroni zati op se Whe
sequence has bE% Fouhet ﬁ% W?aﬁ¥n§§5%%+6$Fi%?l%ﬁte°t°r 6°7de?ﬁé§or 607
em t3Sa S|gnalsearamesdEcndercéﬁ@almdt:amengynchronlzathan §equence. When

synchroni zat i og, g é@bkkééhﬁgen-rf@ﬁﬁﬁpﬁge frame s ﬁgﬁfgﬁ\%gﬁﬁoﬁog

Srguan
starts to emt _signa correspondi n
detected in tH@ﬁ%@ﬁ%%¥o§%7GQElﬁﬁdaﬁélgnal to the de°°der 609 indicating

that frame synchronization is now established. Thereupon
the decoder 609 starts to emit signals corresponding to the
- 20 symbols which are detected in the detectors 629 and 631.

Finally, in Fig. 7, a general block diagram of a
transmission system which uses frequency sweeping for
transmitting information is shown. Thus, a transmitter 701
25 which via an antenna 703 transmits a sequence of frequency
swept signals 705 according to the above described coding
method is shown. This sequence of frequency sweep is then
received via an antenna 707 by a receiver 709 in which
frequency sweep detection, demodulation and other signal
30 processing then is carried out.

The above described technigue can be used for one-channel |

transmission of information or for multi-channel
transmission in a number of different types of information

35 transmission systems, the application area being civil as
well as military. '




Finally, in Fig. 7, a general block didg[dﬁ]Of a transm ssion

system whi ch uses frequ transmtting information
~is shown. Thuw,oysamosnsﬁlﬁHH "mmlﬂﬂ"lﬂ whi ch via an ant ennapé@sEe7/01283

transmts a sequence of freguency ige pt signals 705 according to
t he above described coding nethod shown. This sequence of
frequency sweep is then recei vedcuasMsn antenna 707 by a receiver

in which
onal 30 or oRoRetRER RO UP AL Y et UL A 'S LT
described technifdestc signalysdhe fregwengyaafelwhich sweeps rketweeniarfifst

| nf.ormation or Ly 'f'i"%'%lency dur:.rfgr FAHFEH ¥lind fnted P, of

different types o |n%brnat| aflsm ssion systens, the
appl i c&ion ar eSDAEAGEeLIZed by the StePs Wi as nilitary. WO
98/ 06205 a) forming the dlfference/dlffeﬂaﬁﬂéﬁﬂﬁﬁﬂﬁéEEBat least one

15° repetitiv fe referetnct I VSe.qua&I I¥§xe frfequ?ncj ﬂ?}f%}?dafgo

verifying the pre ence o
frequency of msmeeﬁeéaﬁwy@mééw fimstsand second fé?ﬁﬂ‘b?w(ﬂwrm%cﬂlency

during a first tse@enamtqwlmtei-val corEApHE qzasb tohd fﬁﬁ@penﬂé
a) formng the dlfferqu ffer ces betmeen east one

repeURQVe r ef erB%EE ﬁﬂg @h al so sweeps
bet ween the firdy aml:egmammgf ltemjemisfahericag between saidecnrikdsteone

interval correspg &.gg.cteo stzlaﬁnafl' tﬁ.‘td gﬂ.%? #A%st %1§ﬂﬂ eN@_l #ea %‘ﬁnél rst

si gnal , |nte%rat|ng erence ween sal one
ref erence si gnallnéﬁa'vlaﬂ-e T FOTHigiha apmber @f rgeqank szgnals i nterval

for fornming a nmees@bnaae@uiosntgmlrﬁmber of rmﬂ@ﬁmrmmmm t he number

ef er e st gnab); Aispiacing itk Raid A bagd ont siefirens a far ip
second thegrase whelnenonea ctthrté@hdlwr\adl uevels of thel)seapehti ng

the steps a) - gligndlils! i¥®eAbw RE tHr¥Mo1d value, | €vel s of the second
signals is beIOM/the t hreshol d val ue 20

ver ) |ng t he
presence of the¥i FePegdtdRg the StepPs & - ©) ““t:‘t%zﬁneorﬂaf(#h %‘%/
| evel s of the sdewedssiofhdihe geeond signalsbdlsobelmy tﬁlreesﬁim‘eishmldjevalue
2. A mgfhod accgp@ding to cllaim.1, characterized in that 25 the steps

of a) - e) are repeated Iin order to verify . . .
_ e) verifying the presence of the first signal in the case

that one of the signal levels of the second signals goes
below the threshold value.
2. A method according to claim 1, characterized in that
25 the steps of a) - e) are repeated in order to verify
consecutive occurrence of the first signal.
3. A method according to any of claims 1 - 2, in the case
when the number of reference signals is at least two,
characterized in that the reference signals are delayed in
30 time in relation to each other by a part of the first time
interval.
4. A device for verifying the presence of a repetitive
.first signal, the frequency of which sweeps between a first
and a second freguency during a first time interval,
35 characterized by
- means for generating at least one repetitive reference
signal, the frequency of which also sweeps between the
first and the second frequency during a second time
interval corresponding to the first time interval,




consecutive oecurrenee_et-%he—%frer‘§T§hal. 3. A nmethod according
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first signal wgg of the sxﬁﬁﬂoiewss%snehel euebaaoéﬂ;ml%esen%e%gﬁ%h%_
I s. bel ow t he res val ue : device according to

clain14,ir1ttﬁ?¥§§&PM%éﬁa ne. | east two reference signals are
gener at ed, cha.acterdeeicdyadCording tonerasimf ¢, dnsphecicagei whenmatsai d
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6. A method for transm ssron ] mtter
a rédeiver, ctamearsfey dhsphacipgein time saﬂﬁfeﬁﬁ&Fﬁﬁﬁer§19Paﬁ§nﬁWt@d

as frequency qﬁggpsoﬁothe firgerfeﬁaomdtagvhg dlfferent synbols fromthe
transmtter,

d_f by _th
recei ver, 6. Aeﬂﬁﬁpﬁésg?ﬁler%ggﬂenc 335 gggpéiﬁgbvﬁg°myﬁeeg end
time, tmmxpl'eterttbrequeqeyveswecpaunetfamqaéneyt shatsitheal sweep

characteristi %ﬁrﬁ@éﬁoﬁyﬂbotrbﬁgmrt{saew@sl Braful elweeg;é to
det e ne in a receiver an g aﬁ}% e tr nsm

dec din trm99¥ﬁﬁﬁﬂ%9 RInEe Fﬁ%n nF¥m hﬁﬁﬁo%¥°m the transmltter,

' that said frequency sweeps are received by the receiver,

- each possible transmitted sweep start time, sweep end time,
sweep start fregquency, sweep end frequency and signal sweep
characteristics of each symbol being known in or possible

25 to determine in a receiver and that the tfansmitted symbol
is decoded in the receiver using only the information
contained in the frequency sweep direction and/or sweep

duration.
7. A method accordlng to claim 6, characterized in that
30 the transmitted frequency sweeps vary linearly from a sweep

start frequency to a sweep end frequency.
8. A method according to any of claims 6 - 7.
characterized in that the sweep start frequency and/or
sweep end frequency vary in time according to a pseudo-

s - randon scheme. . : : .
9. A method according to any of claims 6 - 8 , in the case
where the number of transﬁitted_symbols are equal to two,
in particﬁlaf denoting a logical one and a logical zero,
respectively, characteriged in that one symbol is coded and
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contained in the frequency sweep direction and/ or sweep . ' durati on.

7. A nethod according to claim®6, characterized in that 30 t he
transmtted fwaoseeps sweeps vary linearly froma sweep PCIHEd /01283
frequency to a sweep end frequency. . A nethod according to any
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sweep upwards towards sgid given freguenc nd a fourth t
synmbol is transifiORELR JLYRe 9k TERRSL s%\éef;fansmltted EﬁwﬁwﬁFﬁguFBﬁHr ggregg d
gi ven frequency.dd¥nwards tidwards éaMt@NeﬁC£ﬁéduégcyo any of clains 6 -
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system for tran%gféi&:ﬂréﬁ fpééﬁé%}o&ér%'@ a fourth type of symbol is

transmitted as a frequency sweep downwards towards said

25 given frequency, two of the different symbols being
transmitted from a first transmitter and the remaining two
symbols from a second transmitter. .
12. A system for transmission of information from a
transmitter to a receiver, characterizéd in that the

30 transmitter has means for transmitting signals coded as
frequency sweeps and that the receiver has corresponding
means for detecting said frequency sweeps and for
determining which symbol has been transmitted by means of
only determining the sweep direction and/or the sweep

35 duration. .
13. A éystem according to claim 12, characterized in
that the transmitter has means for transmitting the
frequency sweeps as signals, the frequency of which
increases or dgcréases linearly from a sweep start
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traném’tter to a receiver—characterized in that the 30 transmtter

has nmeans for transmttl nﬁ m%iﬂmi 1\]@ d as’ frequency sweeps and
that the re means for detecti
frequency smc‘ggps and f E rmni ng which synbol sﬂg{!%ﬂ'm

transm tted by neans of only detekfining the sweep d| rection
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t he receiver corrprlse rrea I ng the sweep start frequepcy
and/ or sweep &t s%FEh&@n@?yaeéorcéar%“st g':’a o&? ’é‘{’h%#ref

17. A syst e:haebccbmledmrgmsmmt;erclammriﬁz reddivem d:dmiprlse meansagerwhen
t he nunber of g tét% m,;ed & two, in
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18. A SySti9idadoEry] trespectdivedl Iraadx?acté&zw ikethat the case
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charshy or{ zod YEARTIE Cete SMTARRR dieans OF Cquiny and frapeuiBribgapRg
and transnitt isymbeie as/pe fifequency swesmilitomson towvaxdscy cexbpinpgives
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symbol as a frequency sweep from or towards said given
frequency, said frequency sweep not being identical.

25 18. A system according to any of claims 12 - 16, in the
case when the number of different transmitted symbols is
equal to four, characterized in that the transmitter
comprises means for coding and transmitting one type of
symbol as a frequency sweep upwards from a certain given

30 frequency, a second type of symbol as a frequency sweep
downwards from said given frequency, a third type of symbol
as a frequency sweep upwards towards said given frequency
and a fourth type of symbol as a frequency sweep downwards
towards said given frequency. : '

35 19. . A system according to any of claims 12 - 16, in the
case when the receiver receives signals from two different

transmltters at the same tnne , characterized by means in
the transmltters for coding and transmitting one type of
symbol as a frequency sweep upwards from a certain given




30 frequency, a second-type—of symbol as a frequency sweep
downwards from said given ird type of synbol as a
frequency sweewo.ws8106203S 3 Eﬁ!ﬂﬂ !Em n frequency ang$cd/sEIMiiags

type of synbol as a freq rds towards said given
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