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i nvention r MMB81120 a correlator in a receiver for a sprBaHFHWY882 t r um
signal and particularly to the generation in the correlator of the
different 5 code phases required in the tracking of a spreading code. In
spread spectrum systens, the bandw dth used for transmtting a signal is
substantially wider than is required for tHe data to be transmtted. The
spectrum of a s'8nal is spread in the transmtter by neans of a pseudo-

r andom spr eadi né BBEEATQRI ch is i ndependent of the original data. In the re
10 ceiver, a code replica, which is an identical copy of said spreading
code, is used BACKGROUND & THENVBNTIONa signal. Spread spectrum systens

can be coarsely divid Lnto.direct sequence, (DS) spread spectruym systens
and fre- quency hoppi nggfﬁﬁfnm@%e%%’e%fs?rﬂﬁ? gl%ﬁeég“‘ieﬁgqf %@ﬂ@?pﬁa‘%ppi ng
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hop- ping occurs om one frequenc not her . .direct sequence systens,
the spectrumis spreatd ?RSe't“ﬁgp%ﬁ?’éf sytems,dhebapdwidty used foritragsiiinggase of
the car- rier isigratiscsubstanéally widecthas ésidbguired toithe datadd ibegransthittedT Taebi t s
of a spreadi ngcagey l: ' wdl b1 r data
bits. 20 To en%@%e a ?ggﬁ%‘%ﬁlt% sggééﬁgﬁ %Q’gpﬁﬁ'&%?’&e@%@e&ﬁe@ng’géé@cei ver,
the recei ver hd8ndQin spreasing eodes whidhy isindependent of the asiginal datag i theyre-

acc:Jr at el y 10as qebves.i dalcedamebltrc]:a. whichtigian idbsticay ooy Oﬂ'szidtépvéladiﬂ@{ebde, is

I npl enent ati on tehi L .zAt | [ i ' | jons.
Advant ages of s%%géa B B SRR S el e BoSBfL S8R oif by

Interference, 9@ oﬁ?iéidﬁﬁéﬂ}oé# BCiRaquente (PDI)sread,spratiumsystemp and dierons.
Fur- thernore, quendy heppingqfH Bpeeatlyspettram systerns.opafieduenty tHoppingf s)&-siblginﬁl
e "uoe" o o AP e aRifiefoh &Iy 161IaHE 36 Mk Eo TR 4 Budin®0! | 70
posi ti oni ndfSsydandamnspregdingerde Wia the fits of Hhepavailablgrbangiidtholg. WPk on of
a splr Fadi tngaﬁo pirpdeccurdifrom o frthwdyytolEloﬂwfrr irﬁdirewfset(@ént;eaé;gt&rﬂ%&hd ,
1l‘J f.ggue%c; of t%@géo e¥s| ﬁ?‘gﬁd ﬁx&é&%ﬁab&é%n%é@&{%@ﬁ'&lecﬁb%%ffitt@e SR eved.
When t he transiiesdn RFEcordaaceiwithha peelido-ragdemospreading ¢adee Tthek bits if @y t he
propagation of sbl‘é_admggmﬂb are0sillycalled ehipoaedisting ol adialdatd bitn Wi th the
speed of light, yieldsrd Bt 5'<PBEFuR TS BE Rmowed in a direct sequence receiver,
the receiver has to be able to synchronize with a received signal as accurately
as possible and to maintain the synchronization. Rapid implementation of this
synchronization is vital in several applications.
Advantages of spread spectrum systems include their resistance to
25 interference, wherefore they are generally used in military applications. Fur-
thermore, in direct sequence systems, the propagation time of a signal be-
tween a transmitter and a receiver can be accurately measured, enabling the
use of applications utilizing distance measurement, such as positioning sys-
tems. Distance measurement is based on synchronization of a spreading
30 code, which can usually be carried out very accurately, usually at an accuracy
of more than 1/10 chip. Further, since the frequency of the code is high, very
good measurement accuracy is achieved. When the transmission time of the
code s known, the time taken up by the propagation of the signal can be cal-
culated, which, by division with the speed of light, yields the distance between
35 the transmitter and the receiver.



35 the transmtter and the receiver. WO 01/28119 PCT/ FI Q. Oog%ﬁ 2 Figure 1
shows a sp¥QU@8HPectrum system based on a direct se- 88 hi ch
systema transnmitter 101 conprises not only a data m)dul a- tor 104, but

al so a spreadi ng code nodul ator 106 for spreading a transmtted spectrum
by neans of a spreading code.: A receiver 102 conprises a de 5 spreading
nodul at or 108, which operates with a spreadi ng code replica identi- cal to
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di scrimination funct iAKneWn n’gﬁ\ngggﬁin}pgergwtﬁlg@p{?@m%gg%e ﬁ'?g'f'%'sqﬁruégdl ng
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spr eadi ng replica locally generated with genera jon means 0 oth ranches comprise
a multiplier 205, 206 for correlating the signal, a filter 207, 208, and a quad-
ratic detector 210, 211 for detecting the correlation result. Correlation results
25 214 and 216 obtained from the branches 202 and 204 are subtracted from one
another by an adder 212. A discrimination function depending on the phase
difference of the local spreading code replica and the phase error of the code
included in the incoming signal S,, and on the function of the detector used is
obtained from the output of the adder 212, and this discrimination function is
30 used to adjust the phase of the spreading code in the right direction.
Figure 3 shows the graph of a discrimination function, which has
been normalized such that the maximum amplitude of the signal is +1.
Figure 4A shows another known correlator structure for spreading
code tracking, i.e. a tau-dither correlator, in which the same correlator 402 is
35 used altemately with an early C, and late C, spreading code replica locally
generated with generation means 407. A loop filter 404 averages a difference




code tracking, i.e. a tau-dither correlator, in which the_ s rrel ator
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replica locally generated with generation neans 407. A loop filter 404
averages a difference WO 01/28119 FCT/ FI 00/ 00882 3 405 between alternate
correlations, and as a result 406 is obtained a discrim- nation function
simlar to that in the inplenmentation of FBgure 2. Figures 4B, 4C and 4D
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wherein F is the clock frequency of the shift register. This phase difference

25 usually varies from the length of one chip to that of 1/10 chip. The most used

phase difference is +1/2 chip, yielding the best result as regards discrimina-

tion. Smaller phase differences are used when spreading code phase tracking

has to be more accurate, which is important particularly in distance measure-

ment applications. A small phase difference of a spreading code results in a

30 weaker signal-to-noise ratio for the discrimination signal used in spreading

code replica tracking, but the error in spreading code tracking obtained as the

final result is usually smaller than when a greater phase difference of a

spreading code is used. The phase difference is usually generated by obtain-

ing the clock signal CLK,, of the shift register from a clock generator controlied

35 in accordance with the tracking algorithm of the spreading code, and the clock

signal CLK,, of the code gehefétor is generated by dividing the clock signal
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of different teo be inmplemented with a sim ple structure.
The objects o\f%rﬂ%@% nve 'on l?'flrreeé)achl eved with a device, which is

e bod m2ft s EREF HaeRETIBNOr TR AR C & - T The §nvent i on. ¢ he.
desired code phase i st gea%bBjeeCofitie FREhtioN ft0provide a device for generating dif-
ferent code phases so as to allow the discrimination function to be changed
without changing the ratio of the clock frequencies of the shift register and the
code generator and to allow différent phase differences and discrimination
25 functions that are of different widths or complex to be implemented with a sim-
ple structure. The objects of the invention are achieved with a device, which is
characterized by what is stated in the independént claims. The preferred em-
bodiments are disclosed in the dependent claims.
In the invention, the desired code phase is generated by combining
30 the desired outputs of a multi-stage shift registér as a suitable linear combina-
tion with a special logic branch. Each code phase (e.g. early, precise or late)
preferably has a separate logic branch, or code phases can be taken directly
from the outputs of the shift register. There may be one or more such logic
branches that generate code phases, and each output of the shift register can
35 preferably be connected to more than one logic branch.




30 the desired outputs of a nulti-stage shift register as a suitable |inear
combi na- tiWOOARSIY a special |ogic branch. Each code phasl‘a‘:’(’@"‘{j‘m@arl Y,
precise or late) preferably has a separate |ogic branch, or code phases
can be taken directly fromthe outputs of the shift r-egi ster. There may be
one or nore such logic branches that generate code phases, and. each

out put of the shift register can 35 prefemsably be connected to nore than
one | ogic branch. WO 41/28119 PCTI F100/00882 5 |n an enbodi nent of the
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recei vers. The aleadecphase bymisangmelthe mmbleaﬂmmmmtrabﬁgiw(sés it allows the
gener- 20 ated code ph?ﬁ@hvbﬁtl&?lscﬂ?éﬁ Qt‘{lta%ﬁfdf‘@'i éﬁ@l’eﬁdﬂ’? i dtcofletsPhase

code repli-, cas Ob

di f f t f tob
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THE FI GURES The%r?%éntlgr? W | scﬁet?ed bel ow |an greatgr'ré detail by

preferred enbdB8f¢¥Bs with reference to the attached drawi ngs, in which
Figure 1 shows a spreathefdedte ohthe)isventiob is advantageods asdt albws the gener-

20 ated code phases to be changed by software and the out-of-phase code repli-
cas obtained from different outputs of the shift register to be combined linearly
in order to implement versatile discrimination functions. Furthermore, the de-
vice of the invention also enables the implementation of ‘wide’ discrimination
functions.

25 BRIEF DESCRIPTION OF THE FIGURES

The invention will be described below in greater detail by preferred
embodiments with reference to the attached drawings, in which
Figure 1 shows a spread spectrum system based on a direct se-
quence;
30 Figure 2 shows a prior art correlator structure;
Figure 3 shows the graph of a discrimination function;
Figure 4A shows a second prior art correlator structure;
Figure 4B, 4C and 4D show control signals of the correlator struc-
ture of Figure 4A;
35 Figure 6 shows a third prior art correlator structure;



guence; 30 Figure 2 shows a prior art correlator structugg. Fi 3 shows
t he graph Wpog{z’ﬂfgscri m nation function; Figure 4A shomsi’gT’gglglgdr#ézepri or art
correlator structure; Figure 4B, 4C and 4D show control signals of the
correlator struc- ture of Figure 4A; 35 Figure 5 shows a third prior art
correlator structure; WO 01/28119 PCT/ F100/00882 6 Figure 6 shows a prior
art structure for generating an early, pré&ise and |ate code phase; Figure

7 shows an i npl enent at.i .Ng. t ' Lo o Fi a
one-bit inplenentati gﬁ'gg& 6%@8‘&%@%% a{iﬁ’%&%ﬁ&lé EI Eé‘hnﬁe&k;?gﬁéﬁ%%A
shows a secondndipeaedatPhes®n according to the inven- tion; Figure 9B shows
a third inpl enent at i opigaeCPERbWEah impiBMentationtacodrdingtodhd thvehtisr;es 10A to

13D show t he graphs of. di sgr.im Lon | - I_n, ucture
2ccording to the i mverientss HRYRY AP pdpRiciRaftiof e fitielpE Rl v e 7
shows an i &pl diiguredti on according to the invention, com prising a 9-stage

shift register 702 angigafe gAShbws 2 sedordaimpleméitatich BEcurHing to the Tivenbr anch
for generating, an early Ce, precise CP and |ate C, code phase, re

spectively. A'8de C,, generated with..a code generator 602 which is con-
trolled by a clock sibigure 2Bisbews anthird dnplespantation: according ) thegiaventionor
shown in Figynyg 6, is applied to the shirt register 702, which conprises

registers 703 to 711_and is,.coN |l ed a ¢l ock. si. .. . ch 722
conpri ses Wour .20 mfBUMES @’%907&%9?&30‘71@/%%5 oji&rs%bﬂ%%&a&%é}@&g% nd
branch 723 cortpined adthfaostructuralaccerdingrte the ;iveationto and a 4-i nput adder 721.
To the inputs of nmultipliers 712 to 715 of branch 722 are connected the
out puts. of rEFAIRED DESCRIPTIOB OFFHE INVENTION, and conbi nation control

SLAmal S 000 Lo B3, Wi 2 hous SR Aol 1 i b b, L
are connect ed prigirigh® Sestage Shiftobgistal f02/a anredrly|#22e fate y23cariba [precise Ce i s
o' $15°0r " e Shediliay G Gppred ot ik ot e 71
spectively. A code C,, generated with a code generator 602 which is con-
trolled by a clock signal CLK,, and corresponds to the code generator shown
in Figure 6, is applied to the shirt register 702, which comprises registers 703
to 711 and is controlled by a clock signal CLK,. Branch 722 comprises four
.20 multipliers 712 to 715 and a 4-input adder 720, and branch 723 comprises four
multipliers 716 to 719 and a 4-input adder 721. To the inputs of multipliers 712
to 715 of branch 722 are connected the outputs of registers 703 to 708, re-
spectively, and combination control signals ec0 to ec3, which are used to set
weighting coefficients for the outputs of registers 703 to 706. The outputs of
25 multipliers 712 to 715 are connected to the outputs of adder 720, and the early
code phase C, is obtained from the output of adder 720. To the inputs of mul-
tipliers 716 to 719 of branch 723 are connected outputs of registers 708 to
711, respectively, and combination control signals Ic0 to Ic3, which are used to
set weighting coefficients for the outputs of registers 708 to. 711. The outputs
30 of multipliers 716 to 719 are connected to the inputs of adder 721, and the late
code phase C, is obtained from the output of adder 721. The output of register
707 is connected to branch 724, from whose output the precise code phase C,
is obtained. The implementation of Figure 7 can be advantageously used also
without the precise branch 724 in a correlator structure of the kind shown in
35 Figure 5.



711, respectively, and conbination control signals IcOto_lca, which

used to se™QRZ8HPi ng coefficients for the outputs of re§FEFUPLISEHg to
711. The outputs 30 of multipliers 716 to 719 are connected to the inputs
of adder 721, and the late code phase C, is obtained fromthe output of
adder 721. The output of register 707 is connected to branch 724, from
whose out put the preci se code phase CP is 7btained. The irrpl enent ati on of

Figure 7 can be advant used al tho t th i se brapch 724 in
a‘correlator structure %egﬁ?‘”ﬁoa Qﬂ%m "i'"\fl?vl %“(ﬁ gg’ﬂ?

PCT/ F100/ 00882 7,70 Tnl—'ngcin mmmbm@mtooﬁw land addpﬂsemam 7am avé implenentagict ur e
of Figure 7, N\@kg @?fm@ are

i Apl ement ed WI ‘h ool %’?@lté 4 07&?9 Egig)@cgﬂ co 520 néﬁ%@gﬂ)%géc 821,
respec- tively. /Q#V Ef’“b‘l” 1t CORTe o'il'g g'ﬁﬁlaquE,eﬁPPn B 68 echiok

signal s ecO% o andBlch tailul. Thi® dirouitis usefid whenametofitise ustpﬁtsl of\mgmtem'm&{o t he

out puts of regi I t he
outputs of regis 63{ Sse b';%%ﬁ‘ éﬁ ece% gﬂth%%uﬁ{ anch é%geré 836:21 shovvs
a second i npl en%q{‘écé?q’ %bfat‘%’b?%?’ ng to the inven- tion, which, correspondi ng
to the inplenentation @iguke gArshows a:eewndsmlmeritﬁmp@kﬁ:omn@wtw inGéz, a

9- hi f '

carly Co. proci T el EmeBBbndihd 15 473 h@%me?@'oﬁé‘& (Rl 77 CBRRARA <0 c"
branch 722 tbnpradgegensarater 02,3 Qrst@%slyﬁreglﬁtegég and hatagcheisﬂpﬁa 2d@d 910,
branch 723 conpra4sfs deneeatingl dri abm;e@ PretisbC 24fd aitdl G} codeiphiage, rRdges- 920,

d b h 724 dd
530, To the t niNew iy e r?éé‘ﬁr.«a@’#*ﬁagfbﬁ@?s%%%n%%ﬁéﬁﬁ@ﬁé‘gaﬁtﬁ%@ gl fed
the outputs of InBu: adder$100bransh 723 coranrises mineomyltiplisra Qdriei 948 remha Sont r ol
signal s ecO to iapd adudar GﬁOadrﬁi brafeh 724 $einpAsed Mnbmmmﬁuewgmhtd 920 anehf i -

hen s Tor e SiRkEAE odE R R R O e Pl
phase Ce is 20 @wnerieddhe uoytnumq@f teats;&rs 768 tadddr respectively, tand gomhiasiops
nul tipliers 91lednfroPdignal®bchicesd) which ék’é&xsé@%‘@@tte%ﬂ tﬁmcﬂma ghtingodoeffi-

e used to serontt orPERuRU ot bRl F I £ £ el e

regi sters 703 t097are connecteditpthesinphtsrafiaddgr 810 end theleardy oade phasecGnisect ed
e ot 7 A e e o
724 are connectBPENG 43 fk SoBROcBh I Bhtols gy Byels 701 11, 30d B
bination control mgnals IcO to 1c8, which are used to set late branch weighting
coefficients for the outputs of registers 703 to 711. The outputs of multipliers
911 to 919 are connected to the inputs of adder 920, and the late code phase
25 C,is obtained from the output of adder 920. To the inputs of multipliers 921 to
929 of branch 724 are connected the outputs of registers 703 to 711, and
combination control signais pcO to pc8, which are used to set precise branch
weighting coefficients for the outputs of registers 703 to 711. The outputs of
multipliers 921 to 929 are connected to the inputs of adder 930 and the pre-
30 cise code phase C, is obtained from the output of adder 930.
Figure 9B shows a third implementation according to the invention,
in which two early C,, and C,, and two late C,, and C,, code phases are gener-
ated. The implementation comprises a code generator 602 and a 9-stage shift
register 702, corresponding to the implementation of Figure 7. In addition, the
35 implementation comprises four logic branches 951 to 954 for generating said
two early C,, and C,, and two late C,; and C,, code phases. A 16-bit combina-




combi nat i Qo epskife®! Signals pcO to pc8, which are used tgcPloo/biseci S
branch werghting coefficients for the outputs of registers 703 to 711. The

outputs of nultipliers 921 to 929 are connected to the inputs of adder 930
and the pre- 30 cise code phase CP is obtained fromthe out put of adder

930. Figure 9B shows a third inplenentati%p according to the invention, in
which two early Ce, and Ce2 and two late €' and Cl2 code phases are gener-

ated. The i npkigneBhdlisiihat STRL tAtoR the E8mBMRARBALIUGICHRNBR 952 cBmprisas shi ft

regi ster 702, _correspopdi t 0.} he | ement.atj.on Figure 7. addi tion,
tha 35 1 mpl erdoHFA00I0 BatnpE s a4 S & Foyfriab Bieh ad” JegiE ansti;o34,porm-

gener ati ng saipdses foor bmid gatée 035 1ol 982 and adourinplbtaddeC 948 nidgicirancu@dphases.
A 16-bit Comica%w&@mﬁ id g2 i&é%@ﬁ%%a g tbirdR GP?&J&'?@J ghdlodid L -
controls the conbinatlon. Todic branch 9 co se our | ogl es 931
controls tBe ol o oed fOuroak GRS B1 R 800 adRiT-IppHEARder GA0° ) ogi ¢
gates 935 to %dficagates SB0 1o 946pare thredeve 48gic Igatpsccdmprisiig aSntrobinput ses

four logic ga t n r-'glﬂua r i ' anch
954 conpri sest':frguarga tg flﬁg%g?%’;gb &?g 0901 anac}a'gd?barﬁ-&?ﬁgﬁ? @glggfeng%rgh_'
Logi ¢ gates 9???“?39'33%6‘05‘%@9{%?. elevel Iogic gates conprising a control

I nput ctrl, a data input data-in and an output data-out, and which

i mpl ement 4hhe truth table r eff 1akhge 1. Truth table of
| ogi ¢ gat e@ 931-946 ctrl gﬁ?gqi'ﬂ-hﬁg%ﬂi’%ﬁfﬁgﬁ-#‘%slgﬁ 83% 0O0+10 1-1-1
100 1 +1 +1 To the data and contrgl inputs of logic gates 931 to 934 of
branch 951 are connected the outtgut § d#tariegjdataraut703 to 706,

respectively, and bits 0 15 to & of jconki ng!:im@ control signal CTRL, the
bits being able to be used to—se—ect registers 703 to 706
that are to be connected to this%ramch 9951 TRe outputs of |ogic gates
931 to 934 are connected to the inputfs aff ad- d@ 947, and the first early
code phase Ce, is obtained from t(;‘ne QUTpYT of agder 947. To t he data and
control inputs of |ogic gates—939—+tet+942—-oef—branrech—953 are 20 connected the
out puts of registers 704 to 707, 1resg[»ectf|)ve|v, 8nd bits 4 to 7 of

1 +1 -

To the data and control inputs of logic gates 931 to 934 of branch

951 are connected the outputs of registers 703 to 706, respectively, and bits 0

15 to 3 of combination control signal CTRL, the bits being able to be used to se-
lect the outputs of registers 703 to 706 that are to be connected to this branch

951. The outputs of logic gates 931 to 934 are connected to the inputs of ad-

der 947, and the first early code phase C,, is obtained from the output of adder

947. To the data and control inputs of logic gates 939 to 942 of branch 953 are

20 connected the outputs of registers 704 to 707, respectively, and bits 4 to 7 of
combination control signal CTRL, the bits being able to be used to select the
outputs of registers 704 to 707 that are to be connected to this branch 953.

The outputs of logic gates 939 to 942 are connected to the inputs of adder

949, and the second early code phase C,, is obtained from the output of adder

25 949. To the data and control inputs of logic gates 935 to 938 of branch 952 are
connected the outputs of registers 707 to 710, respectively, and bits 8 to 11 of
combination control signal CTRL, the bits being able to be used to select the
outputs of registers 707 to 710 that are to be connected to this branch 952.

The outputs of logic gates 935 to 938 are connected to the inputs of adder



conbi nation control signal CTRL, the bits being able to be used to sel ect
the output ¥QW28HYi sters 704 to 707 that are to be conneBFEHIOMHPSEL,; 5
branch 953. The outputs of logic gates 939 to 942 are connected to the

i nputs of adder 949, and the second early code phase Ce2 is obtained from
t he output of adder 25 949. To the data and control inputs of |ogic gates
935 to 938 of branch 952 are connected thé& outputs of registers 707 to

1o b1 275t no Wl MRS B s Mo . Rl P drapput AR o7
710 that are toTddéhe datzeand donteoltitipuds lof toyid gatea. 943TMoe948. b btemch9G4ogyec
gates 935 to 93 L | :

PCT/ HO0/ 00882 %@Eé?ﬁgﬂﬁ%ﬁﬁem% %’fr)rgpigfea'% Zagté‘?qu Ehg’gg&é&y&?’s BEBAL 131015 1 e
out put of adder©foeagmbination; epntrgh signal T Rbnthedtits; bging ablgrto) bryLsedyin saleds3 1 o
946 of br alncal 9%bé cutputs abmg&télredoa Re7 puthptiae tofbercdghedted so thitBbranchy 984. ]
respectively, . o) t he
bits being abl Z‘ﬁ?eogg@ﬁasgéfdfogg é%?%%#gggpﬁga%’%t%aﬁ g&%{’ Q#éﬁ% g@l}sssgg%d?o 711
that are to be 3aheditas seeondinte sdamhases, is obfainesrmithe outnu of adda es
943 to 946 are ggpnected to the inputs of adder 950, and the second | ate

code phase Ci e is obtaij f (o] o) 9 Fi to
13D show di scrim nati oh@gﬁ?c{i@g]ﬁéqggnéeﬁogyégg%m@%ﬁggﬁéu"ﬁg?sePgﬁ%ge?dég'ﬁhases
obt ai ned byltheadifierent epde phases abtairadby means ehdiffsrent icgmbingtian gentig sigre
str ucr:]t u ][ eF_of Fi 1gis @sing theetriicrhef aiF;_erenp.rm grapfsidhe tnbgemétlma in ey s@met Ee
grapn o I gur | . n phs
are ot di r oot | §AL BN QPR IFERATT L%-ﬁ“éﬁlh&n%ﬁsﬁgﬁﬁgié 2 Fonclforghd
di scri m nat i on grapls pEnnotdiresincemaparaklgl bt rethes shawdhe share and width of a
di scr It m n% i on di&irﬁuﬁﬁtdrpftm_ndmﬁﬁmﬁcﬁ rpégﬁt{dlhrtd%%epmﬁé 'sﬁﬂpe)in; h @scfihiiﬁdﬁon
regi ster a e uncgl on etr e r L LO Ol ec e ..
Corr ol ati onf3 aqnitBRARHERHE RE o inb BbaRh o ¥ sttt froime AP redingtion, nas
to be used, ancpftthe detactertused todletest theecomelation reskis. Wheb liasahdelectinds 11Q
E . tgﬂalt A V\Ilhen gbl?éég?édxlferéﬁtréééﬂéi@p ha§ tdlﬁélii?ed,faﬁltcidﬁé agfebﬁah iscanfetiout g&h@ut at
0 e an rgnc S, n resu I N ar e u Up.

B scr i m nat | on ARG BhEer 43 aieprh Wi Hugdmfi Heteflin Rlfsed Rt fetoion®;
,lout e, In))) canies ¢utext bothGhed add G branches) phd thenesults ebtaiped @ye suromedct or
function, vig chyp, Disthniivdtion flindliBAs ha\! Melgeherditdmé! + | Q = 1, and for a
quadratic detector: det (I +jQ =12 + s

D(t)=Re (det ( C (7, dout_e, in})) - Re (det { C (7 ,dout |, in))),

wherein

det () = detector function, which is

25 for a linear detector: det (I + jQ) =1, and
for a quadratic detector: det (I +jQ) = 12 + Q?,
C (=, x, y) = correlation function for phase difference <:
C(r,x )= [x(ty(t+s),
T = phase difference between incoming signal and precise code

30 phase,
dout_e = early code phase,
dout_} = late code phase,
in = signal incoming to receiver.
35 Figures 10A to 10D show discrimination functions of a ‘narrow’ cor-

relator, obtained by linear detection. One output of the shift register 702 is se-



C(T, x, = relation function for phase difference pormfsobdsdz X Y) =
!x(t)Y(t+iy‘§'9°lpl%g{sge di fference between incom ng signal and precise code 30

phase, dout e = early code phase, dout | = late code phase, in = signal
incomng to receiver. 35 Figures 10A to 10D show di scrimnation functions
of a "narrow cor- relator, obtained by linear detection. One output of the
shift register 702 is se WO 01/28119 PCT/ F@OO/ 00882 10 lected to the early
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shift register.e7@® pbase Eifferancel hetyeen thé-oytputs ehiwo suecessivpuegisters ebi st er

706 5 is sel eqhednifiGegivfer 902y 1 &fis fong2h FRROF 10K A dutut oF rdditesyes 708 -
hiitp 2B

e enonh s stocedta A R 122 ot LA I hdlisd
respect : vel y. toitigiats bihhéh 7@31ibFigires 10Bs ¢0C randat0Dyrihé correspondingfregis- wi de'
corre- lator, t.al N t< - i f th
Shi Tt regi ot et S5g8e 74 ahd 700774 ﬁggﬁe’@?%ﬂﬁehﬁ*g‘é&f r,%' -q‘dig;yife. the
phase difference bet y_\E'SHrqsv_\U%E%&_ SNOY simipatonsiypalin fa %e e
relgl st e(rj 702 ilstod, oblaiped by linedrrdefeationeThel didck frequemay il theoshift eggistee70206 i s
selected tqq t ; : ' '
sel ect ed t@ t%eﬁg% {eh%bﬁn?léc]ﬁpﬂ%?m? ﬁr‘éﬂ_}ué&?,el.%;ﬁl'ngfﬂha éédff%&%rrﬁzfe?eé\?gé?qtﬁo
regi sters are SHOSESHH@ regipter| qptwtgmféhg%&ﬂ regstefu{Qrifss T C?I?"pr E’{J‘Bs “lg'gl%é‘? s 703
to 706, su;’ggdl 14p thebeatpiit lof cegistet F06 e selected for thecdgriyabrdntin @28 apditlse  of
regi sters e , Fi
1570 the sumsiPiel rogREF 708 IR solichec &) 1l B b rs8 % FiBg AN, Wik 3G
to the early 99"eRRONdIng: EeaistarsIAre {9S\&Ndy A% dn Figure Jd Gy the AutputsAfiregiSent s 4,
3092 7i8d 158 nerspro3! toVAdIGy sumnmbdtupg asmaelleétedheﬂwewIsranéh.rarlyithp@umu‘rs_)s, :
) and 2y r%%‘%tﬁ*s%@ﬂoeﬁﬁ%ugﬁn%dﬂ'g% dﬁ'&%emc?ém’ thb kI?eslit' \&Ge I BigiRe ght ed

15D show di Sc kR 8 B ahiie PHIRNE of egioisrs 708,704,105 el 2061 Sqad g by
Che car| y 722 g 54 ity P SR TR S JBYGOSTPEnd 02
1, ti \ e i 71
clock fr ec%enc_)hl ISS sgéel@:]tleg tz rt gtiaetgcgr’anlch,efh:{{sﬁ‘fem ICi)he{flnsge wcilig;r{teeé ?N?t%ewlejige;%\ﬁgen the
coefficients 1, 2, 3 and 4, respectively.

Figures 12A to 12D show discrimination functions of a ‘narrow’ cor-
relator, obtained by quadratic detection. One output of the shift register 702 is
selected to the early 722 and late 723 branches. The employed shift register

25 702 clock frequency is 8*chip frequency, i.e. the phase difference between the
outputs of two successive registers of the shift register 702 is 1/8 chip long. In
Figure 12A, the output of register 706 is selected to the early branch 722, and
the output of register 708 is selected to the late branch 723. In Figures 12B,
12C and 12D, the corresponding registers are 705 and 709, 704 and 710, 703

30 and 711, respectively.

Figures 13A to 13D show discrimination functions of a ‘wide’ corre-
lator, obtained by quadratic detection. The employed shift register 702 clock
frequency is 2*chip frequency, i.e. the phase difference between two succes-
sive register outputs of the shift register 702 is 1/2 chip long. In Figure 13A,

35 the output of register 706 is selected to the early branch 722, and the output of
register 708 is selected to the late branch 723. In Figure 13B, the correspond-




out puts of two successive registers of the shift register 702 is 1/8 chip
long. In Fiwoomesi®A, the output of register 706 i s sel ectP€/FING/0882: early
branch 722, and the output of register 708 is selected to the |late branch
723. In Figures 12B, 12C and 12D, the correspondi ng regi sters are 705 and
709, 704 and 710, 703 30 and 711, respectively. Figures 13A to 13D show
di scrimnation functions of a 'wi de' corre-44ator, obtained by quadratic
det ecti on. The enpl oyed shift register 702 clock frequency is 2*chip
frequency, i.e. inghegstersarei705 and V8. brefFiguen 18Gptheuadpyts ofiregistesy 763 to

output of 1 égfs?bsf%“""’ﬁ?"?é?'e%?%&*e% 18 e ESPhre anlitné b ibisers Bﬁt
of register 70%85@22%59@@9 d‘peﬁéelsﬁlﬁgt%g ﬁb% la;g%rarpqp Ii?é: 11§ the,
correspond WO 0su8if1Be BAIpits! me@emma,ﬂoztngosegdgmns saieeteﬂ(lﬁ tlamdar?;OQ I

n Figure 13Gg t BF‘arﬁHtmédﬁm?Beirng%éél%a wiftwdi htm?;o& EEQ ahd®, 5‘@' ect ed

to the early branc regl
are sel ected t oSPRRIVAN; é”%f%%‘ﬁ“q ﬁhEFPBWES qfi8gsters 70 u?r?%f %"‘ggnilﬁs of

registers 703, $6l4cteddd tranldteMiencts tiseswratbeihgtweiyiited adthl weightingasoefficiante sum

bei ng wei ght ed fficients 4, 3, 2 and 1, re- spectively,
and the sum of Wh%rbo%‘?dpgplsegg%ﬁ&gl sters 708, 709, 710 and 711 is selected

to the late branch, thdheustiuséirapfithe dmvestionis Rolimiipd fhg thierbrpshims 1,
2, 3 and 4, 1OESpl%OrténV£tioyi onleThet pracise rcede fphbbe camberdenerated asct combinaed t o

a three-branch L ?‘Rxepéa?&%tda}%ﬂe%dgg:’h)éfeg %8\9 ngcthé %s%%?ﬁheogiﬂﬁ?urg%?t&e

generated as a co | na- all ow ng

the use of the HWEQHANa%MWa-brapehed. H'\'i'érﬁtwéwr%@ mﬁdﬂ‘l’ﬁ'ﬁ'ﬁBW@B eTYRed35 8Bt ur e
of the inventi ogledsrandtedufor éxampie iﬁrth@I cortelatoc brslvit o FiyweTd, dn iwhich the

correl ator showg,j .lc;i(;aﬁa %{%ecoﬁe dbhgsg\@ 4 slifffne efcd h&fo?@@o#r@l%ﬁoﬁ%? e?%?rﬁ

sumred up bef or 82 CoFr el a

adder 506 by5t hihesgansraton5amhand the & rﬁ@eﬂw dhe single-braneh sirustus andhgode
i nvention. Strugéneratr asfchedinigntion. Shticiuresattardingnel théi wentiow includaiy t hree

branches are al ﬁ%réﬁ‘%ﬁ't@legb{%&%ﬁ%ﬁ%ﬁ%gr@asﬁ] the I nvention, conbined with a

code generator, usa € correl ator shown i n Figures
2, 4 or 5, by replaci ngheairuchie géthe iaventiong gomhiyed gyithha gode aeperatery & y,

\|M th th he struct us#ble st é)@ﬁfpl@ﬁﬂh@f@h@lat@*sfﬂiwmiﬁtm?ﬂ@ﬁm 406r 5,8y Fopyaing
shown i 1 1 et (o el o0 4 rorts, spReLlep Il b bRl EhdbBlc BoF, hZS
spread spectr unemeqf\ﬁ@rermwmenmfghe dnventigmdn jother respects, the structure and
operation of the correlator are as shown in the figures. Such a correlator can
be used for example in the spread spectrum receiver 102 of Figure 1. The in-
vention thus relates also to a correlator and/or spread spectrum receiver, or
25 the like device using the structure of the invention.
It is obvious to a person skilled in the art that as technology ad-
vances, the basic idea of the invention can be implemented in a variety of
ways. The invention and its embodiments are thus not limited to the above

examples, but may vary within the scope of the claims.
30



vention thus relates also to a correlator and/or spread receiver,
or 25 thé”??’ﬁg 1Hevi ce usi ng the structure of the mventf‘gﬁﬁhﬂdggzs obvi ous
to a person skilled in the art that as technol ogy ad- vances, the basic

i dea of the invention can be inplenented in a variety of ways. The

I nvention and its enbodinents are thus not limted to the above exanples,
but may vary within the scope of the clait. 30 WD 01/28119 PCT! F100/ 00882
12 CLAIMS 1. A device for generating at |east one code phase (Ce, CP, Ci;
Cel, Ce2, Clg,apa2). conprising a shift register (702) conprising N
outputs and an input to which a 5 code sequence (Cl) to be phased is
applied, N being an ﬂnAergmicegfoe@eeeratihgrat leasbpne chde phase {Cf, &, €,iC.z e d in
that said devgceo i ses at | east one |ogic branch (722 723, -

724; 951 to 953 "' tro 0 i.on con | nal
(ctrl; ecOto SO wir%%ey (78 compiains N ofPUR Pab S and BMAIEN ER | he
| ogi ¢ brar&h mdetsemencmecgddd)qaﬁmd(lmppl@al NobeinGeh, infeget gféater t6ag) from

I out puts of M&e shift register (702), i being an integer be- tween 2 and
N. 2. A device as clainmed in claim V4 d in that

said at least one | &4 %"Brcatr?cﬁ'%‘?2'2'"tg?‘ssa'diﬁﬂv'c@g‘fh%c@'@@?s%rrpr| ses 15 i
two-input selectors @vl2stond logic Bﬂaﬁchc()72219239m4t95190%53),1dommlle(9b9 921

to 929; 931 tg4 é?élﬁ)on td&n{tm‘at rc%htrbrsgg'ﬁ ?&Heemooé o8B0 o s AETRAEBED  One
nput of fhe sh e sec onpected one
conbi nat i th cihi%baﬁggﬁmﬁlcha i Braih Soretines s cpubanase (G daoss oo,
910, 920, 930C,,98%, Cp quﬁn)o,muaﬁtputs oftthe shiftuegistes (202), idmimgpan étegdrdesut put s
of said i Selt@fe%ﬂg . from vvhose out put said code phase (Ce, C,,, d;

co,, Ce2, C11 |sobta|ned dA yi ce sclalmadlnclalml c har
acter i zedin?#fdevigesas 'Wﬂ!‘e I\Pﬂ)ca"?RHeF Arpe tHHi 28 dyputhaksaider s
greater than ameastoaedbgmbtar\t:heénﬂa\mse‘{%@ﬁn ite 883 Péomprisesst | ogi ¢ branch

(re bt oo o L PN SRS (il T e g BT gk Bl 0 1
control si gnasI”sq ézé 8(%%93@30 QHSLJEHh% W&J%“ﬁ&? % hich'is connecte
one input of the shift register (702) and to the second input is connected one
combination control signal, and

an i-input combiner (720, 721; 820, 821; 910, 920, 930; 947 to 950),

20 to whose outputs are connected the outputs of said i selectors and from whose
output said code phase (C,, C,, C,; C,,, C.,. Gy, Cp;) is obtained.

3. Adevice as claimedinclaim1,characterized inthat

N 2 (M1, M2), wherein M1 and M2 are integers greater than one,
and that the device comprises

25 a first logic branch (722) comprising M1 two-input selectors (712 to
715; 812 to 815) to which the outputs of M1 registers of the shift register (702)
and M1 combination control signals are connected in such a way that to the

" inputs of each selector is connected one output of the shift register and one
combination control signal, and an M1-input combiner (720; 820) to whose

30 inputs are connected the outputs of said M1 selectors and from whose output
the first code phase (C,) is obtained,

a second logic branch (723) comprising M2 two-input selectors (716
to 719; 816 to 819) to which the outputs of M2 registers of the shift register
(702) and M2 combination control signals are connected in such a way that to

35 the inputs of each selector is connected one output of the shift register and

AR R A A



I nputs of each selector is connected one output of the shift re&i ster and
one conbi nWA®ASEHNt rol signal, and an Mi-input conbi ner PEVBEYUEHGy o
whose 30 inputs are connected the outputs of said ML selectors and from
whose output the first code phase (Ce) is obtained, a second |ogic branch
(723) conprising M2-two-input selectors (716 to 719; 816 to 819) to which
the outputs of M2 registers of the shift rd@ ster (702) and M2 conbi nation
control signals are connected in such a way that to 35 the i ts of each
sel ector is corﬁf@:@%@'@#@”&ﬂ"ﬁ@ps'@?aﬁﬁf@ ah fmmégpgtbmef&ﬂﬁtf%i@ﬂml| 0j 1
L 11T 11111101 Sapds@id 28dribtddiheroldfs 888aid M2 selectosrhnd fioimoshaseneutpit
signal, and an -l Mal=ly %ﬁi‘t? :821) to whose inputs are connected
t he out puts of t&%isg%%e gﬂa%rsécém' ?fﬁ%#’whose out put, the second code
phase (C,) is obtai ned4 A dexicgas daimed ip claimey G hakps (R é',zeﬁa’r”a@ﬁ‘b zed in
that the 5 Blevigfoecooipriseés a third branch (724) connected directly to the

Cout of ot : : _ b
Chird code phase (. ) Pl plafcicrid oRRabPrrEd b id ulpl Pl oy %?hﬁ? ¢ h
ar act er iofzheskiftiragistern{702) andifrommhichthe third ceds, phaseGrlie 08iainety 4
:‘Nin_rs:] Itggi c ?ratnch ]g7$E)A@@maéia§icwnéam%iWQMhSQ%Jct%PQB)q rethet- tolrs to
ic e outputs o e | n conbi nati on contro
signals (ecO !too ec8) af‘:e:N(stgﬁﬁ&{tggé‘?én\ﬁseué%&é}sﬁgy that to the inguts of each

sel ector (910l to 909) pdirstdegiebranghdAR)eemmisingfN twieinpt (901 ta §08) e8lecind one
Conbilgaii)gﬂeg?ggl‘s?ioe\ﬁgiﬂﬁ Qitet oﬁtg]gts?f_ the isﬁiﬁubgi@fdgiﬂmraf(dqﬂ%mbmaﬂbn&enim%)ut rs] .
?ir (rast code pha%%'w??té?clblt@ %@)ﬁrﬁggbﬁl%%@@tg% éﬁ%gé%ﬁﬂe}'@@@% cgérfa%ﬁi si ng
N two-i nput selssieaiers(90d1te 909) is ronneciedvenerputpid ofthgushift segistae agshiane
regi st ter OI( ZOZ)Suﬁﬁbgﬁhmﬁvﬁ&tat s'i%matl,ca:rmirad Nthlgic@ﬁiﬂin?er((thb WHOSBanalts&areo 019)
s connect 1P orPreReaing pCtpls oA PEEHBrSanERER e Bk Ha fritibdk?, 0
signal, and an phasedGt) icoblainedr (920) to whose inputs are connected the
outputs of said N sel egtdicsnd fsdid HRRCATEE) cokipPvingtN avs-afputdelectorie(Ihase
(S et oy oPf 37891875 fnlch'thd olfpitsor the Bk rbdistb (7N BambinbtSh batR"
trol signals (IcO to Ic8) are connected in such a way that to the inputs of each
20 selector (911 to 919) is connected one output of the shift register and one
combination control signal, and an N-input combiner (920) to whose inputs are
connected the outputs of said N selectors and from whose output the second
code phase (C)) is obtained, and
a third logic branch (724) comprising N two-input selectors (921 to
25 929) to which the outputs of the shift register (702) and N combination control
signals (pcO to pc8) are connected in such a way that to the inputs of each
selector (921 to 929) is connected one output of the shift register and one
combination control signal, and an N-input combiner (930) to whose inputs are
connected the outputs of said N selectors and from whose output the third
30 code phase (C,)is obtained.
6. A device as claimed in claim 3, 4 or 5, characterized in
that the first (C,), second (C;) and third (C,) code phases obtained from the first
(722), second (723} and third (724) logic branches, respectively, are an early,
late and precise code phase, respectively.
35 7. A device asclaimedinclaim1,characterized inthat
N > (M1, M2, M3, M4), wherein M1, M2, M3 and M4 are integers
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25 929) t%‘gﬂéﬁ%ﬁgt he outputs of the shift register (702) y@{}ﬂ“%" anbl nation

control S7(pcO to pc8) are connected in such a wa 0 the

i nputs of each selector (921 to 929) is connected one output of the shift
regi ster and one conbination control signal, and an N-input conbiner (930)
to whose inputs are connected the outputs of said N selectors and from
whose output the third 30 code phase (C174is obt ai ned. 6. A device as

| ai ned i I i ' hat the first (Ce), d
€12 1o | ¢! Gt nd o g UGBS Elyleed P21 L1 1171 (C2). second

(723) and third (724)a firs lpelcmrawdh(@s‘iﬂpeg\paémw jwo-input seleeters (931 oat e and
preci se code 930 whietsprg Mivaltyuts I the smftdemsm (P02)cdnall &M rcopdbiian 1, ¢ h

t MB and
v are. i nt egeldn forld sighal! b chnreqtbdh of i%ﬁ?@m PRG0N -
PCT/ FI 00/ Cpgalgctor {93k 10:934) is rannasted opggu ép theeshift tedigtee (102) pBdONE fi r st
| ogi ¢ branch ¢&hBihatiorponted! sigrisll, dridoan MpLinpaE tembmes (§403 otwhose3Aputso whi ch

ML t put trol
o ynal s ar o oo onpeGenhe bupSe o Bl el Seleck it sAolhWAGTE b g% 00,
(931 to 934) ¢@Qﬂ?ﬁ$§d§ad'ﬁﬂ@a'66@,put of the shift register (702) and one
conbi nati on cont ol o geshd IsyRshranch9SY) RuimpABIG ME twd-Tk sélgctofesi nput s

are conne t S 0 ut the
ot oot ) REbRiehart 2 Blfbulf ofRE SRS GBIt 08 AN R mRatth . U
M2 two-i nput ettt signals(@e gonneptedinosich a wayihatiio ig/inpatsmfteagh selgctarhe
shi L t regi SE ﬁqsselaathmctowaeaemnamtm of mrrme(gwan(abe) aﬁ@oﬁ@aamt-edt I 3
such a wa S onnect e
one out pat of ML ity s Syl af Moy Sopfiner 49) ' whosh hBuE I
signal, and agPnuectedihe outhvts ﬂiesal elqréomefrqmpuhpgeau@ut ﬂlﬁﬁﬂé‘@ﬂdd t he
out puts ofs sa¢¢u a%gl ¥robtaingd,f r om whose out put the second 15 code

()

et ect or s 1935 SBt 3 B blfch 1852 SBhRAEHO N fly R RpiBbeR MRard ( 762)
and MB combi n238)da wm@maan%pgmatsSofath@ shift, registet! (702) angHVI3 cpppinatigh to t he
“inputs of eacdorit Sighals aré SainédotedBtuchsa way iRk te thedinpultWfiath @blectte shi ft

register ( 702(%93@ qgmggg.g%%nhé?ta@ oﬂé‘to'uPdﬁt GPHe’ SHitt PAAS! (702)'SndBnd BofnBRYU!
conbi ner 4094
nation control sngnal and an M3-input combiner (948) to whose inputs are
connected the outputs of said M3 selectors and from whose output the third
code phase (C,,) is obtained, and _
a fourth logic branch (954) comprising M4 two-input selectors (943
to 946) to which any M4 outputs of the shift register (702) and M4 combination
25 control signals are connected in such a way that to the inputs of each selector
' (943 to 946) is connected one output of the shift register (702) and one combi-
nation control signal, and an M4-input combiner (950) to whose inputs are
connected the outputs of said M4 selectors and from whose output the fourth
code phase (C,,) is obtained. :
30 8. A device as claimed inclaim 7, characterized in that the
first (C,,), second (C,,), third (C,,) and fourth (C,,) code phases obtained from
the first (951), second (953), third (952) and fourth (954) logic branches, are a
first early code phase, a second early code phase, a first late code phase and
a second late code phase, respectively. '
35 9. A device as claimed in any one of claims 1to 8,character-
ized in that the code phases (C,, C,, C; C,,, C.,, C;;, C;,) obtained from the
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connected the outputs of said MB selectors and from whose out the third
code phase (W®9I8&9%pt ai ned, and a fourth | ogic branch (93&F /FE"@W ¥sing M4
two-input selectors (943 to 946) to which any M4 out puts of the shift

regi ster (702) and M4 conmbination 25 control signals are connected in such
a way that to the inputs of each selector (943 to 946) is connected one

out put of the shift register (702) and one thnbi- nation control signal,

and an M4-input conbi ner (95 t o. whose i nput tdt t put
o sai d M ol ceVBHe aldhe Josibancut B piAnDen oY ere By SaeTgna e PRRB) T
obt ai ned. 30 8. bikatievcardrahsigoalai(cteredintowcs) mO?to pBBaIcact@élB)zed in that the
First (Cen), second (Cag) a hiyical Cabmalh GAchE dSdscrts gfwﬁaen.t ai ned

fr. he f 951 d
br anches. are atoFF#8id Bhid) tuo aeiopiaes &1 2odiR R R 15" OBAL RGLe! T ' ¢

| at e code phasegam®21a‘0929p%11 M%)amumbMandlesA&Elgatedsy 35 9. A device
as claimed in any one 9% &l aES ds bifld fn nyghe 8 flaim170 10, o £rdldn that

the code ph Ce, t f
1131(1:213121????1(%]?2!(%1" fhat the eombinets (@0017Hd200 SRETPH. &ri’gg]éé 2547 10

out puts of the 950) e addoshed/orOR ghtesged by SSftware by changing the com

binat i on control <i gnals (Cidlice € ol RPanf6ifb bPBRfs 11601 £ PAc 10, A

device as clained in any one e d
in that thel@el berb;sd(n’tbattb\emmb"@llentcenfsqglgn@@lafﬁd\'%‘émgwf icigntss 919
921 to 929; 931 to 946)13aAe;orrgIatarwomyhslngnd/or AND gates. 11. A deV| ce as

The combi ner o (720 72 BeReaRor dhferi; ayf. JB, 508, Eoplisfig' gafi ety

re a ders

and/ or OR gat es{602) for,cgqg@mt@g alocal %ﬁ%@mﬂ ranghg shificregister) @p%i@ genef3; ¢ h
ar ac- 10t for neans@efetdting A lledstdne wdlde phase [(CG D), Iy C5j BRACSH, BLE

wei ghting c | at or conprising generation neans (209,
407, 509) cgﬁp rgxinﬁsg%dslbcal#%deﬁbgr%%r é602 for generatlng a |l ocal code

(Cn), and a shift regiaiesst pmez:prrelam! 402pfor rosetatige mesignal {§nht
| east one code Qhﬂ@@ 16 G cvrdtatot stristlire vidiZsaidatlieast’ohe loddllyfgenstated codeocal

g?_gﬁal( CI( g)l ) andpﬁase &gsép, %Q%eggizr’%"?bg" (205, 206, 402) for correlating a

characterized in that said generation means (209, 407,

20 509) further comprise

at least one logic branch (722, 723, 724; 951 to 953) controlled by
at least one combination control signaf (ctrl; ecO to ec8, pc0 to pc8, Ic0 to 1c8),
on the basis of which the logic branch combines the code phase (C,, C,, C;
C.:, C.., C;;, C,,) from i outputs of the shift register (702), i being an integer be-

25 tween2and N.

14. A correlator as claimed in claim 13, characterized in
that at least one logic branch of said generation means (209, 407, 508) com-
prises

i two-input selectors (712 to 719; 812 to 819; 901 to 909, 911 to

30 919, 921 to 929; 931 to 946), to the first input of each of which is connected
one input of the shift register (702) and to the second input is connected one
combination control signal, and

an i-input combiner (720, 721; 820, 821; 910, 920, 930; 947 to 950),
to whose outputs are connected the outputs of said i selectors and from whose

35 output said code phase (C,, C,, C; C,,, C.» Cy, Cp) is obtained.
15. A correlator as claimed in claim13 or 14, characterized
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applied to the correlator structure with said at |east one locally

gener at ed ¥8A¥281¥hase (Ce, Cps O, Cell Ce2l1 Cl1, Cl12), EREFHENBEI zed in
that said generation neans (209, 407 20 509) further conprise at |east
one logic branch (722, 723, 724; 951 to 953) controlled by at |east-one
conbi nati on control signal (ctrl ecOto ec8, pcOto pc8, 1cO to 1c8), on
t he basis of Wnich the logic branch combi Més the code phase (Ce, C,, d;

Celt Ce2, Clit fro outputs of the shift register i bei ng an
i nteger be- 28 Jf?rﬂ‘?ﬁes o G Qoﬁeel%t&mé‘sawpﬁ'mfif‘?’ﬁt eauUI, ¢ h
ar act e rofthe legit branch(es) (722, Y23,572491951|to@53) bf saidhgerieratindmgamer at i on

810 901 to oG \%%9) 569YBrgebhaGen, by sHRw BN el Blstooniidal ooy 2 1 ©
i nput of eachSB\na Pl epQ 10978 PEP BUPCR A 19188) of the shift register (702)
and to thebSsecond inpl8. A spoezthepéctaino meceivarnfor neteiving cpRpredd spapam and

an i-input COE%hQIeEhe(%&Q?d éﬁ%%nﬁ?%ce%}coa?lﬂaﬁsm 20, 930 947 to 950), to

whose outputs dre con sald i selectors and from whose
35 output said code piffseationemeens (209, 485 B0Yacomprising @ zpde gemsraiPhed.
15. A corr el a(802)dsr gérserathy & locdl gbde 16 Rand4 shiftaegister (70D, the %enera-

ftRIIT11111i1 J / / /088 in
that the code‘éﬁa"iea“y%é”e%o@%"aa%ef?“ev‘&@elp@%é?&%i- &t Fiofe) ne
outputs &P tfem sai¢ @Cﬂ%ﬂﬁiﬂ{ Cedbnd722, 723, 724; 951 to 953) of said
generation means (2% led&t7oneb @Birelator (20812086, %2 fof icomietatiBy & ecivet the

T6 A epr SQdCEgj"’? (3 “’g”‘%@"é‘cﬁ%\) w@* Selaf st %ﬁga'é%'@ @?fe%ﬁ@ds o
spread spectr@ $%€Q;r e Circenyfr $dener ati on neans (209, 407, 509)

conprising a code gernehatmrctéﬁﬁ)ibddn tbeneaidtgmr@tidnoﬁﬁbnﬁﬁdmdﬁdiﬁa and a
shift regqgtegn 02), the genera- tion neans generating at | east one code

phase (Ce, Cp ., Celt Ce2, Cll Cl2) 10 fromsaid |ocal code ( ,,,), and
at | east one correl at@ieqsi@se logie bfa!@‘)(mgﬂ%rﬂ?éi 8bil g 953) certralled byspr ead

spect rum si gnat leG& one warhbinatiordcaritrol sighal @bt ec0ta by, FHONBPEBERR0GO (13),
on the basis of which the logic branch combines the code phase (C,, C,, C;;
C.:, Cez Cyi, C,,) from i outputs of the shift registef (702), i being an integer be-

20 tween2andN.

17. A spread spectrum receiver as claimed in claim 16, charac-
terized in that at least one logic branch (722, 723, 724; 951 to 953) of said
generation means (209, 407, 509) comprises

i two-input selectors (712 to 719; 812 to 819; 901 to 909, 911 to

25 919, 921 to 929; 931 to 946), to the first input of each of which is connected
one input of the shift register (702) and to the second input is connected one
combination control signal, and

an i-input combiner (720, 721; 820, 821; 910, 920, 930; 947 to 950),
to whose outputs are connected the outputs of said i selectors and from whose

30 output said code phase (C,, C,, C;; C, C,.. C,;, C,,) is obtained.

18. A spread spectrum receiver as claimed in claim 16 or 17,
characterized in that the code phases (C,, C,, C,; C.,, C C;, C;) ob-
tained from the outputs of the logic branch(es) (722, 723, 724; 951 to 953) of
said generation means (209, 407, 509) are changed by software by changing

35 the combination control signals (ctrl; ecO to ec8, pcO to pc8, Ic0 to Ic8).
19. A spread spectrum receiver as claimed in any one of claims 16
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phase (Ce, Cps O, Celt Ce2, A1 C2), characterized in that sa
gener ati on WOM8BHYrther com 15 prise at |east one Iogicmﬁmgﬂ%ﬂg?722, 723,
724; 951 to 953) controlled by at |east one conbination control signal
(ctrl; ecOto ec8, pcO to pc8, 1cO to Ic8), on the basis of which the

| ogi ¢ branch conbi nes the code phase (Ce, Cp, C,; Cel, Ce2l1 C11, C 2) from
i outputs of the shift register (702), i bé&¥ng an integer be- 20 tween 2

and N. 17. A spread spectrumreceiver as ¢lained,.in ai 6, C rac-
t'er | zed i®Bhaharacdesizad indhatcsald &ﬁ%r’b‘ﬁzf&ﬂ?@?}, i7 541 @5%%0 953)
of said generay))iva praserl dp2éktiingl€btle rePliga. conpri ses i two-input sel ectors
(712 to 719; 812 to 819; 901 to 909, 911 to 25 919, 921 to 929; 931 to
946), to the first input of each of which is connected one input of the
shift register (702) and to the second input is connected one conbination
control signal, and an i-input conbiner (720, 721; 820, 821; 910, 920, 930;
947 to 950), to whose outputs are connected the outputs of said

sel ectors and fromwhose 30 output said code phase (Ce, Cps C,; Ce7, Ce2,
Cll, C 2) is obtained. 18. A spread spectrumreceiver as clainmed in claim
16 or 17, c har act er i z e din that the code phases (Ce, Cps C ;
Cel, Ce2, Cl1, C,2) ob- tained fromthe outputs of the | ogic branch(es)
(722, 723, 724; 951 to 953) of said generation nmeans (209, 407, 509) are
changed by software by changing 35 the conbination control signals (ctrl
ecOto ec8, pcO to pc8, IcOto 1c8). 19. A spread spectrumreceiver as

claimed in any one of clains 26 ILIILITIITIIT € 1111111111111 M S 111
k'l W+ 41128119 PCT/Fi 00/00882 17 to 18, c har adtbr i z e din that
said code phase (Cg, C. C,; Cel, Ce2, C,, Cl2) is a phased spreadi ng code
replica. 11!iill1111~ * ~ |111~1111~1~1111~1 as*
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