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WO 01/ 28117 P89 FQ'-GO? %gggpregdmg code modulator 106 for spreading a transmitted
spectrum by means of a spreading code. A receiver 102 comprises a de-
spreading modulator 108, which operates with a spreading code replica identi-
cal to said spreading code and correlates a received signal with said spread-
25 ing code replica. If the spreading code and the spreading code replica gener-
ated in the receiver are identical, and the spreading code replica and the
spreading code included in the received signal are in phase, a data modulated
signal preceding the spreading is obtained from the output of the despreading
modulator 108. At the same time, any spurious signals are spread. A filter 110,
30 which succeeds the despreading modulator 108, lets the data modulated sig-
nal through, but removes most of the power of a spurious signal, which im-
proves the signal-to-noise ratio of the received signal.
Figure 1B shows a prior art spread spectrum receiver. A received
signal Sge is mixed by multipliers 112 and 114 with a sine-phased and cosine-
35 phased component generated by a local oscillator 116, and filtered with low-



pass filters 118 and 120 to generate internedi ate-frequency [_if (in-phase)
and Q.if (Weekkstk7ure) signals. The | _if and Q.if signal spcu/od/idesd
subjected to ana- log-to-digital conversion in AID converters 122 and 124,
and applied to a digi- tal receiver part 126, in which code and carrier
denodul ation is perfornmed, 5 and whose output is further connected to a
dat a denodul at or (not shown) which perforpgs data denodul ation to the
signal. Figures 2A and 2B are bl ock diagrams of two such prior art inple-
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25 nal §,, at an intermediate frequency fi. anure 2D shows the spectrum shape

of a signal obtained from the output of the carrier mixer 202 and down-
converted to base frequency. Figure 2E, in turn, shows the spectrum shape of
a narrowband signal obtained from the output of the code mixer 204. However,
Figures 2C to 2E are only intended to illustrate the shape of the spectrum of a

30 signal, and not to present the actual spectrum of a signal.
The implementation of Figure 2B is functionally identical to that of
Figure 2A. In this implementation, a local carrier replica and a spreading code
replica are combined in a mixer 213 to generate a local signal replica, and the
incoming signal S, is multiplied by this signal replica in a mixer 215. Other-
35 wise, the signal processing corresponds to the implementation of Figure 2A.
This implementation is in use particularly in systems based on analog compo-



path. The inplenmentation of Figure 2A is widely used. The inplenenta- tion
of Figure YWA0281ref erabl e to that of Figure 2B, because reprremgoszpectrum 5
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An object of the invention is to provide a digital receiver part for a

spread spectrum receiver so as to lower the power consumption of the spread
spectrum receiver. The invention also relates to a spread spectrum receiver of
25 the like device, which uses the digital receiver part of the invention. The ob-
jects of the invention are achieved with a digital receiver part and a spread
spectrum receiver, which are characterized by what is stated in the independ-
ent claims. The preferred embodiments of the invention are disclosed in the
dependent claims.
30 The invention is based on stepwise decimation in the receiver so
that the sampling frequency used at each particular time is as low as possible.
This allows the number of high-speed signal processing blocks to be mini-
mized, resulting in minimal power consumption.
In accordance with the invention, to narrow the spectrum of a sig-
35 nal, the signal at an intermediate frequency is first mixed with a spreading
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required by the spreading code. This often materializes in digital CDMA (Code
Division Multiple Access) systems, in which the last intermediate frequency
generated by the radio part is low.
25 An advantage of the digital receiver part of the spread spectrum re-
ceiver and the spread spectrum receiver of the invention is optimized power
consumption. A further advantage of the invention is that the components
used for carrier demodulation can be timed at a lower frequency, and that time
muttiplexing is possible.

30 BRIEF DESCRIPTION OF THE FIGURES

The invention will now be described in greater detail by means of
preferred embodiments with reference to the attached drawings, of which
Figure 1A is a block diagram of a spread spectrum system based
on a direct sequence,
35 Figure 1B is a block diagram of a prior art spread spectrum receiver



Figure 2F shows a prior art correlator structure,. Figure 3A is a block
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i nvention, Figures 3B, 3C and 3D show the spectrum shape of a signal at
dif- 10 ferent points of the digital receiver part of the invention shown
in Figure 3A, Figure 4 is a nore specified block diagramof a digital
receiver part of a spread spectrumreceivey of the invention, and Figure 5
is a nore specified bl ock diagram of another digital re- ceiver part of the
spread spect r GASGEERAIECHIEQURBCE.nvent i on. 15 DETAI LED DESCRI PTI ON OF THE
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signal, which is at a lower sampling frequency, is multiplied by a local carrier
25 replica generated with a frequency generator 203 using a carrier mixer 202,
which shifts the signal to the base frequency by removing the carrier frequency
and the Doppler shift. The signal obtained from the carrier mixer 202 is filtered
further with a low-pass filter 308, and this low-pass filtered signal may be fur-
ther decimated with a decimator 310 within the bandwidth required by data
30 modulation. Finally, the signal S, obtained from the decimator 310 is applied
to carrier and code tracking means 212 and 214, which control the frequency
generators 203 and 205, respectively, and to a data demodulator (not shown).
Figure 3B shows the spectrum shape of a broadband incoming sig-
nal Sy, at an intermediate frequency f, the shape being the same as the spec-
35 trum shape shown in Figure 2C. At this stage, the sampling frequency of the




range of 1 kHz, for exanple. Figures 3B to 3D are only intended to
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'éli)gt eg (r) gt :%(gngupbmﬁe teshie obfthd irtégration iﬁlsarrpplrbo,umd te tﬂfégrdtzzm m&b’gmﬂeaeans
resbect ively, @?mfthg ts:c r'rq"gqqﬂéltrjr%g?ﬁ %Pgﬁ%éhgﬁﬂgf%@ @%&'%%ée Séesdé'ﬂ% shift
the i nternmedi aP@r.huéipimrigment spreading cpde trepiingasichrsignah eathy asg trigallyi ng
out conpl ex nuhéedeldi atdédsd twe for twabdi-&-phegedignalyy  si ne- phased and
cosi ne-phased si gnal s g 8l Aok iR TTed BIGLALIEHraN of 8igital receiver part
25 of a spread spectrum receiver of the invention, and comprises three signal
paths for out-of-phase signals, which comprise separate | and Q components.
The receiver part can be divided into a code demodulation part 401, a carrier
demodulation part 402 and -a processing part 403, which, in turn, can be di-
vided by hardware and software into parts to be implemented in a digital signal
30 processor, for example in such a way that the code demodulation part 401 and
the carrier demodulation part 402 are implemented with hardware and the
processing part 403 with software.
The code demodulation part 401 comprises three code mixers 404,
405 and 406 for removing the code modulation of out-of-phase signals by
35 means of a local spreading code replica for code tracking. However, the num-
ber of out-of-phase signal paths is not limited to three, but there may be fewer



| ocal oscillator. The outputs of the carrier mxers 410, 411 and 412 are
con 10 neoweduisnirot her deci mation neans 413 414 and 415, ﬁ,ggsbvel Y,

whi ch can be inplenmented for exanple as 'integrate and gu type of
filters and which further decimate the signal. The outputs of the

deci mati on neans 413 and 414 are connected to the code tracking neans 214
of the processor part 403 for performng cpde 15 tracking. The output of
the code tracking neans controls the frequency gen erator 205 of the code
denodul ati on pamorémhan thinee bf gxener'l'dnbccrutpmts of thiencodmoniiierd 404 05 anke 406

enerator 207 @é&gﬁ for
'?he code m xeraséng%4 405 4%%”?& %’E%ﬁéﬁ%rﬁfﬁd@%s@%‘éﬁ@lg%ﬁlch(&gﬁ 415
are connect ed bf’dmplﬁ"@%?q?%PX?F‘Q@@%W%&%&I@QU’BP type opfiltiréssi ng part 20
403 for perforning cafhe eutmjtsaokthegde&hetlamumﬁrs 407,1408 gad moerartarcamkl ng

Teans  Const Ohetidg 1b LARILRiXerd 18! 4 Phnd %qjesg&ﬁw‘é@réftﬂﬁase N part

402, which g%qerat ener at es si ne- p Sl gna

LOsin and L '889"?’{)?18% rRnd-arer ysed tﬁl%@ﬁ“%ﬁ?""@!ﬁ"@ﬁ&‘m&&cy ¢ Yanalado out put
gf tgel degl mitie bmsememmn.é;t!bylcarrahg@uobbmplmdm&!tlplmht‘d)rebfBéhiﬂ QQfighals by |

enodul ated s to. a ul at or,

whi ch is not io% hatad %ﬂﬁ cofs }Métfﬂé sbé g(ﬂ{ awgérng%l nﬁg.g)e_cg) e%%fagﬁggngg

di agram of an PS‘H{L&PE él'her%u pE‘@leetherS’émerdﬂ'xarssM%eﬂﬂ1sp'éd:t4ﬁarﬁreé@6r ver of
t he i nvent®onpectediioicthergidcimation miegne k1824 116 ahd 416 Utespbctiles WHHEDBEM S

whi ch conpri SﬁeﬁﬁB@n?érﬁed cﬁ’&a@n qugtfgiété any}ﬁm'ir?q Sfﬂgeqlgé{l q’ﬂ‘g’hrt 502

divided into e at1on part carrle denv

and a process?"ﬁ@" EP?'"%%%WQW in turn, can be divided with hardware
and software into parfhe outptis cflﬂp:é dechnition 'meaasdi1@iatna|414$r6@ahn@ét@6*&550r ,
for example i glls@éatn st

carrier d d?e%g%n?éeg@%{ ar%ﬁl 89?1 néﬁ&@%?%}rpﬂoafv\géreperﬁ)% &g?(?]
processi ng al"BcHits EHEHl%ﬁot{g/tréwmgvme@nsmtrebdéedmnpmeoﬂ part
401 conpri sesetdhmr@&ofdhe rmdeldemﬁélatlw)pﬁﬂt/mlWﬁch@'E/nEféiG/ @ORBN, contrdPS and

406 for renov I ns of a
| ocal spreadl tHégccS | ca Wh'i d%é]{ E&It &ﬁgége §¢;&Q?h§ ﬁﬁ?}ﬁ% T of
out - of - phase g mP%ersn I410|5r15tn€'d4q60 f‘ﬁr"!%‘ts etﬁﬁetdeématmyng@ns ewer
or nore than Gtﬁaee@bnnéﬂed td liee catrientimcking trheamdes BF Xies prabiédsind Parend 406

5 t 0 ly,
Thich ConDyrC 03t peorfifiy dther fadtiR e JUtRf’@%fqﬁg éﬁ%’ HaRRRG imedis,!
filters. The B tge (r}Feqq?écﬂ&ﬁ"ﬁﬁt‘Proﬁ ?recénf@e4w"emdsn@ﬁulanm rarke 463n-

nected to a nwhichpgeneratobQreneratéd sineashdsed éhi:ma.d!iihé‘alphﬁﬁed)f%*i(:{1 a@ZO‘ | Qin
i npl enent - ' Ngnd LEE cBY ki bl RikeRUA1OT4ANISE 432 953 BY atpu el PUt

of the nult
decimation means 415 is also obtained a carrier and code demodulated 3|gna!

25 8, which is further applied to a data demodulator, which is not shown in the
figure. |

Figure 5 is a more specified block diagram of ancther digital re-
ceiver part of a spread spectrum receiver of the invention, comprising three
signal paths for out-of-phase signals, which comprise separate | and Q sig-

30 nals. The receiver part can be divided into a code demodulation part 401, a
carrier demodulation part 502 and a processing part 503, which, in turn, can
be divided with hardware and software into parts to be implemented in a digital
signal processor, for example in such a way that the code demodulation part
401 and the carrier demodulation part 502 are implemented by hardware and

35 the processing part 503 is implemented by software.

The code demodulation part 401 comprises three code mixers 404,



10 plexer 504 is coupled to a carrier mxer 505 for shifting the

i nt er nedi at\WOPKeBIITquency of the signals to the base frequeomyohysser f or m ng
conplex multiplica- tion of the I and Q signals by the sine-phased and

cosi ne- phased signals LO sin and LO cos generated by the | ocal oscillator.
The output of the carrier mxer 505 is connected to other decinmation neans
506, which can be inple 15 nented for exanple as an 'integrate and dunp'
type of filter and which further decimate the signal. The output of the
deci mati on neaft@55me #36 feyumneaying the spde daadulafionnal putsofsphagsi signals by

i npl enent ed i Nnieadk @hallodl eprging &b mpﬁdfa f@abbd@fraclgg Howevidh] @B ruRe tinme -

rul (£l exed ! gah Ao Rlop o RASEERRAD S, RS ritba RErLs A0l lghednsl B0 ral | €

tracking and to enerat a ca
t he out put of 9h@oaémaﬁdhﬁe@rpfr¢b%rnsTB@eutpA§s @frfhe@pgatmtmr@rﬂ%éoﬁuaadégﬁ ing -

part 503, a5si gRatorineciRdlo titdtetimaton Adans @07 #08and1a0d) REpédtivelydRArRhat or

205 of Lhe Odg, JRIRAULALHAR BPFLieARd o RicEIOSATLARRE ol o ﬂ&q%ccontm' s the

code generat or tode repli
25 cas for the code mibheraitpeta of4be degimafion, mams 40%, 40 and areceaftr ol s

the frequencyngsedtwa aiultlsked 504 e theadariierm dettstultitiont paens gredor urﬁ;ﬂamenhl ch

d
08 cbs For_ O nEECAS Sl FIER<H phale SERGT AR YA SUBHEHT TR, 2
S, ut obt ai Hed PlExeddhis enupiag tood C?rr@rsmlgﬁraﬁﬂfpqucsé%fﬁe@ ﬂm)mtersnsdﬁteﬁ@-
applied to a diehcyef#t sigaals b tie badd feduehcy b peFemhing obriprex mgmbm:aand

whi ch frees tht‘iaorﬂog fhe | fa{na e%ﬁﬁ%f f”earslhg-gahaééd aflﬁ &#ﬁ)euéhésgedaagﬁélg

skilled in the ar

i nvention can %@ﬁ'?ﬂ?ﬂ@#@:ﬂ@& gepecat EY the logal osgjligter. Thesoutpytefithe sariea i ts
enbodi nent s arm|>o‘eh695ri9bommwd i ethet detihmtiah oveansB06; »igH €an bbummpk|y vary
wthint h sk

L 'P??%Pf{”{]%ﬁ‘%gﬁ ﬁﬂwmt‘%ﬁ%’% EH@ tg%%f)ﬁ'ﬁe%%e"%e‘?"\‘/‘%? further 126
for a spread e sigBaAlyer, com prising an input for an

i nt er medi at e-f requencsrhs loQtpadt o( fhie, dgcimatianmesh 506 fsmsou.qwécpwé prigessiG@r ri er

and code demodu 5@’\? @L&pﬁllmp@%ﬁ%d u‘fia%ﬁﬂgl [??0338%5 §ﬁ9 withod %qg’ané%) for _

code denodul at'i on sp rea ‘%ﬁ’l‘
replica, a carwhight rr@t@exegﬁggnaﬁgre W?Q?ssﬁeﬁo E’SFfP"’éPO%FFB H8bn of
t he 20 carrier trackmg and to generate a carrier and code demodulated signal S,,

from the output of the decimation means 506. As an output from the process-
ing part 503, a signal is also obtained that controls the frequency generator
205 of the code demodulation part 401, which generator in turn controls the
code generator 207, which generates the out-of-phase spreading code repli-

25 cas for the code mixers 404, 405 and 406, and a signal, which controls the
frequency generator 207 of the carrier demodulation part 502, which generator
generates the sine-phased and cosine-phased signals LO_sin and LO_cos for
the carrier mixer 505. The carrier and code demodulated signal S, obtained
from the output of the signal processor 507 is further applied to a data de-

30 modulator, which is not shown in the figure and which frees the signal from
data modulation.

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 restricted to the above

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



10 signal by neans of a local carrier replica, and first neans (305, 407,
408, 409) WoMBHIeri ng the sanpling fre- quency of the sPpgnaies/eosso
characterized inthat said code m xer (204, 404, 405, 406) is arranged to
precede said 15 carrier m xer (202, 410, 411, 412) on -t he si-gnal --path;.—
said first neans (305, 407, 408, 409) are arranged between said codé mxer

(204, 404, 405, 406) and said carrier mix@r (202, 410,J HMH:I"""W“("" he
out put of the carrier mxer (202, 410, 411, 412) is fu | N g
2. N °

connected as Egi ﬂggut put (S,,,t) of the digital receiver part. 2.
recei ver part é‘ ainmed in claim1, characterized in that the receiver

part (216) further comx Hgral reesivatpdred?s) (ot sprédé spddtfium4d&divdrotorhover i ng
t he sanpling Eégﬁgquency of the signal, said second neans being arranged to

succeed said 25 rier mxer (202, 410, 411, 412) on the signal path,
and havi ng an out put armiapuf fer an iniermadiate-fleguencey signalt(Bg), di gi t al recei ver

part. 3. Agreceiver Qiﬁbu&ﬁltqblaioﬁgﬂ:tﬁr@ &l edriet afll EodeC BRRrRIBLRIAE Qighal | N
that the flrskﬁé 05, 407, 408, 409) and the second (307, 413, 414, 415) 30

deci mati on ne ‘are inplemented with "integrate and dunp' type of filters.
4. A receiver part as edds mberi204dP4oM5, 306} faricode tempdlationiof the sig- a ¢ t

er i z e d iRatbiahehhs 6PaRIChPSTeadiftg chbderdphbgr ation of a local spreading
code replica, a code generator ), for,.ge ing the | ocal .spreading
code rep- 35 lica foragf:?mré'erc%er%%r‘théﬁ' Eg@?goﬁﬁgf"eﬁ(é@ﬂ&b\%t'@g/“ggﬁ7
PCT/ FT00/ $@88signalbyampaegabmlopatearderaeplica, 208) for control ling the code
generator (207), andirgtoffeahs §885N40NEA0S, ﬁ@@)‘lforf@We]ﬁﬁ?tth@éérﬁﬁlirfghﬁe-

generation ne ( t he basis of the output o he carrier m xer
(202, 410, 41@3'1&?%%%5@83% receiver part as clainmed in any one of clains

| to4, char - achagacteriged imthahat it conprises, for the
Gonor ati g Che Lacal. oo co e MR 2404, S, 08T AR & Broseds i a1
312y, and Rar LS bt 0 A0 501 5Byon e SGRRBRL| T he 11 equency |
generator 10 (203) @Aid fiest agans 05t HET oG A0 fare Hsrangedi ketwaen said 202,
410, 411, 412gedémixerdRod.! 404, 4UBEEUUSY aiPEhid (Cakor MikeP (20, 430, SPR4THYM
recei ver, sai gnd
the output of the carrier mixer (202, 410, 411, 412) is functionally
20 connected as said output (S,,) of the digital receiver part.
2. A receiver part as claimed in claim 1, characterized in
that the receiver part (216) further comprises
second means (307, 413, 414, 415) for lowering the sampling fre-
quency of the signal, said second means being arranged to succeed said car-
25 rier mixer (202, 410, 411, 412) on the signal path, and having an output that is
the output (S,,,) of the digital receiver part.
3. A receiver part as claimed in claim 1 or2, characterized
in that
the first (305, 407, 408, 409) and the second (307, 413, 414, 415)
30 decimation means are implemented with ‘integrate and dump’ type of filters.
4. A receiver part as claimed in any one of claims 1t0 3, char-
acterized in that it comprises, for the generation of a local spreading
code replica,
a code generator (207) for generating the local spreading code rep-
35 lica for the code mixer (204, 404, 405, 406),



receiver part conprising an input for an internedi ate-frequency signal

(1 _in, Q.iYWQM28KHI an output for outputting a carrier andeciae/essgodul at ed
signal (Slut), 15 characterized in that the digital receiver part (216)
corn- prises a spreadi ng code denodul ator part (401), to whose input is
con- nected the internediate-frequency signal (1_in, Q-in), a'carrier
denodul ator part (502), which succeeds theospreadi ng code denodul at or part
on the signal 20 path, and a processing zpart (50%! whi ch succeeds the
carrier dempdul ator ZHEAURREY HENRIKa(Z0patTer canboling ihanese gafpiaiora
carrier and co@®7jemadu- |ated signal (Sou,) is obtained, and that the

Dot hof whi ch corpr | SGo4R. LRl idAs, GRRP Ky Sl GRcqoi Bt Hane el e

denodul ati on OGQOgE@n e pasis offhie pug ofthecarinr mixep2B3of HY 49dc&12)epl i ca, and.
b) first memns (407, 408 re¢6Rpr pait asigifmeddn tang chang digignsf 1 esideBdya rof t he

! el e t
208, “406) ‘on (REE g’ 8 % USRI ot heihghin dh ‘139#’%3%*’?‘%"“% 02}
conprises a) a carrie@ ﬁ‘?WCXSGB?TaFQIr(Z%)rW@ﬁnﬁ'@ﬁ'ﬂgdh%t’m@h%ﬂmfFﬁP'§?gnaI
by means of afol tredarfi@rhixer (202p41G311a4tR2)band mul ti pl exer (504) for

di ti [ ls f 4 f
the sproad; ng. code. dogalit SRk ke (21 fof bORMUITEARS tetflner bherdld?) | .
carrier midkr @985nthe baﬁ'sr%de?@B?P‘-‘f)ﬁﬂtheé:@"!ﬁr&"'ﬁ%'dm% 10%434641?& har ac
t er i zedinl!llBlA digidllrecdiver part {216) bl &ldpredd Bpecthlyh BdderBt 1said

L1111 AL pECRELORCA08R o Sotah InbhhddblelnsSucbly SRR (5,

carrier denod recei ver
pri ses second Qe'éhsa'(‘%@ﬂ)oqtﬁ‘i‘t fosutpyiting ﬁé@ﬁ%ﬁﬂ%@ﬂ?e@ﬁ@%@@ 51'9{@' si g-

nal , said secqs])means being arranged between said carrier mxer (505) and

5 processiqg part (SO £Palh 18! il 1. i Hesatos BER'(248) bhie! Ve

for recei VI ng a spread spectrum sig- nal generat| carrier and
code denodul atRi¥e8i gnal (SO,t), the re- ce| ver conpri sing
a spreading code demodulator part (401), to whose input is con-

nacted the intermediate-frequency signal (I_in, Q_in), a carrier demodulator
part (502), which succeeds the spreading code demodulator part on the signal
20 path, and a processing part (503), which succeeds the carrier demodulator
part on the signal path, and from whose output a carrier and code demodu-
lated signal (S,,,) is obtained, and that
the spreading code demodulator part (401) comprises at least two
signal paths, both of which comprise
25 a) a code mixer (404, 405, 406) for code demodulation of the signal
by means of a local spreading code replica, and
b) first means (407, 408, 409) for lowering the sampling frequency
of the signal, said first means being arranged to succeed the code mixer (404,
405, 406) on the signal path, and
30 the carrier demodulator part (502) comprises
a) a carrier mixer (505) for carrier demodulation of the signal by
means of a local carrier replica, and
b) a multiplexer (504) for directing signals from the outputs of the
first means (407, 408, 409) of the spreading code demodulator part in a time
35 multiplexed manner to the carrier mixer (505).
7. A receiver part as claimed in claim 6, characterized in

T



a radio-frequency part for fil té"r"_ij"ri'g“'t"he"".des--i red frequency conponent 10
fromthe r¥OdiREY ZPr;aadf spect er" IH iI efeigi seﬁnmmpar?n?sésgg;mfg-
equen
\r/]\/re1inf:ht gnainnlt gﬁrenrag?alt 2-$reaugncy 5idg- mal w(Ss,,y, obtai ned fromthe radio
frequency part, is applied and fromwhose output a carrier and code
denodul ated signal (SO,,t) is obtained, and whi ch.f15hcorrp.r| sels zg) a code f
' - d dul ation of the signa nmeans o
T 2 i 00 S o Rhotes S AT o ke o o (3ot R o
i:arri er demdwkia%%gn of the signal by rrFansr_of a | ocal CE!‘I‘I er r?pl Lgﬁéyzo
of the si gnal s char acterddibans (BH) o oA G03ab i g BEBLAY orifle B8
code nixer (208! sailsecond means) beiag aranaed detweasr said gariatinixec®0B) end ni xer
(202, 410, 541procksihgpartt(563)sirpthe! sigradl bathand 25 saifl1 fi4(r)£slt Zggnsm()gOSéngO?,
Sai d cartior mer (207 R0 sppgriin SRGGelokTocching a shiiad SPekuni R
carrier nixer "PEBQ‘? (fgf"lg,e“Q@tir,‘g a1garmiersand, cede slemadulated wignal ¢8.astharresut put
(Sour) of thecdivgr tahprighagi ver part. 30 9. A receiver asGCI ?l rr;aﬂelrn claim
conpr; Ses-second mears 1gR0deybefor e B 3ty ehtinc) Gmbnent ..
quency of 16he "Qf"bﬂfﬂ receed SPErRash PR sigaphandumixes) ealdtfrequency eampar d car -
rier mxer (208nttkn intethedidfeXrequenchearsd gnal gl)ath, and \M;o:eegﬁ 51# Is the
ecei ver for recei vi et ieBsEEBa (E1oNiGisty 3 fodiR ahiEha6Ee- 1
receiv : . ] 1
si gnal and foFa'g&X-r%lg@wsdaﬂ%rfh? &rdig fipquieney @aroisuaprlied andyfram wispse | ) ,
the re- cei veoutpahar tarriag and revdecdémedplatedysiged t(SE O isf oBthMEANENE Whiglesi T ed
frequencyq§0npghehtes from the received spread spectrum si gna’l and for
m xi ng said frquency com 5 ponent to an internedi at edfgagguency, and a

digital receiver pari®(@%ee M2 404, AP efPBdracede plajios iofj thenal
(I_in, Q.in) signaldpi meansoith localsprbadifg eddetdplisacarri er and code denodu-

lated signal (S,,,,) H)%ﬁ%ﬁ’i@} fgbr (%05 &6, A1 492?er éarﬁeredéjmbgultat}f'c%[ o he
digital recei t eersi r?arl tby ean)s ocfg%cal carrier replica,
20 c) first means (305, 407, 408, 409) for lowering the sampling fre-
quency of the signal,
characterized inthatin said digital receiver part
said code mixer (204, 404, 405, 406) is arranged to precede said
carrier mixer (202, 410, 411, 412) on the signal path, and
25 said first means (305, 407, 408, 409) are arranged between said
code mixer (204, 404, 405, 406) and said carrier mixer (202, 410, 411, 412),
and that
the output of the carrier mixer (202, 410, 411, 412) is functionally
connected as an output (S,,,) of the digital receiver part.
30 9. A receiver as claimed in claim 8, characterized in that
said digital receiver part (216) further comprises
second means (307, 413, 414, 415) for lowering the sampling fre-
quency of the signal, said second means being arranged to succeed said car-
rier mixer (202, 410, 411, 412) on the signal path, and whose output is the
35 output (8,,) of the digital receiver part.

10. A spread spectrum receiver for receiving a spread spectrum



10 prises a spreadi ng code denodul ator part (401), to whose input is con-
nected an iwoeumpsdi at e-frequency signal (I_in, Qin), a cgef/,,ﬁ(m&gdmdul at or
part (502), which succeeds the spreading code denpdul ator part on the
signal path, and a processing part (503), which succeeds the carrier
denodul ator 15 part on the signal path, and from whose output a carrier and
code denodu- lated signal (S,,,,) is obtainged, and that the spreadi ng code
denodul ator part (401) conprises at |least two signal paths, both of which
conprise a) a eigdel andfar geAbrating @5card&6and codecdetaodidateddignial ¢8, pfthe re-
signal 20 by g,s %"{ cal spreadi ng code replica, and b) first neans

(407, 408, 409) ovverl the sa fre uency. the signal, said
means bei ng arranged tradig-Feguency pa Fﬁ@(‘@ 355"3%{5‘3‘1”9% mHRNERe

signal path, afrdmthe reee:vecbspréamﬂad:tmmrslgmt and W‘Z’)\I;(mgrﬁmd frequéticyagora:

carrier m xer n of the signal by neans of a
| ocal carrlgr Pé@k&% "ﬁgf (ﬁéteq'%%ggiﬁkgra 504) for d| recting signals

obt ai ned fromt he out Fﬁj‘tﬁg'ta ceiver Rart &1 B waich ggvintermgdiakerpadenayrig-
spreadi ng codenaefiinuQaindis gEplied ianddror whesewutpub lacozedemanthesdd dermbdu-

carrier m xer (aw%]gnéqs éw&)éﬁgsl ver as clained in claim10,

characterized 1nt carrier | at or part (502) of the receiver
part (216) further corff Pé'é's"t%ébﬁﬁd’ rf%éH@t "@oé%’t%Fequﬁérﬂ%h 1% il i ng

frequency ¢ tpdsesig nal, said second neans being arranged between said

T Shaig) S A RS ot VA ik b o
nected a mtermedlate—frequency signal (l_in, Q_in), a carrier demodulator
part (502), which succeeds the spreading code demodulator part on the signal
path, and a processing part (503), which succeeds the carrier demodulator
15 part on the signal path, and from whose output a carrier and code demodu-
lated signal (S,,,) is obtained, and that
the spreading code demodulator part (401) comprises at least two
signal paths, both of which comprise
a) a code mixer (404, 405, 406) for code demodulation of the signal
20 by means of a local spreading code replica, and
b) first means (407, 408, 409) for lowering the sampling frequency
of the signal, said means being arranged to succeed the code mixer (404, 405,
406) on the signal path, and
the carrier demodulator part (502) comprises
25 a) a carrier mixer (505) for carrier demodulation of the signal by
means of a local carrier replica, and
b) a multiplexer (504) for directing signals obtained from the outputs
of the first means (407, 408, 409) of the spreading code demodutator part in a
time multiplexed manner to the carrier mixer (505).
30 11. A receiver as claimed in claim 10, characterized in that
the carrier demodulator part (502) of the receiver part (216) further comprises
second means (506) for lowering the sampling frequency of the sig-
nal, said second means being arranged between said carrier mixer (505) and
processing part (503) on the signal path.
35 R
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