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apparatus 5 designed to protect radiQ re ﬁ&%ﬂg(ﬁn a{ggd par i,
di rect conversion type radio recei vers} ag bstract ) ffy ¢ X
conponent shifts that can affect the cérve S|d%§ S, 8 % radld
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It is then possifdLid® B dokpénent sklEEBNEHaLf c&ﬁeafﬁﬁétvﬁhet hat i nvol ve

using internedi ate frequen One  sol ution for avoiding use
of an int erfRALTeA Slgn##%xnﬁﬁéyt?srﬁéh?l%ﬁ%ﬁ iRcineipgedntbe of Document
25 EP-A-0 dppfasetus. That sol ution conS|sts in retrleV|ng t he want ed

si gnal contalne in the received s a,signal of
the 110 Adoswt - TR AvagEEsh iF8 Rofg BafCiRiLaxLy  fEb0ECRbIE 5Py Png ¢ ne
recei ved sngmaéuka/rsa Usomd| i 1n d:.gntsa:\l sefhal ar anddibeneewolkks , onduliti pl yi ng
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i n-phase sighal:&d q._r@r\.;l? %fé’s&&? % H%fenﬁéﬂﬂé el emrent Q each of

whi ch conpri ses e conponents t re in the vicinity of zero
frequekty, and stimibrRegeik %ettFFats-‘eiPBl}th'ﬁ%d%'@crﬁF?yVGFS: and in

particular radio receivers equipping radio-communications
termina}s in mobile radiotelephone networks, by not using
intermediate frequency in the receivers and by going
directly from the received radio-frequency signal to a

20 baseband signal. It is then possible to omit the
elements of the receiver that involve using intermediate
frequency.

One solution for avoiding use of an intermediate

frequency is mentioned in the preamble of Document

25 EP-A-0 474 615. That solution consists in retrieving the
wanted signal contained in the received signal'whose
carrier is a signal of the f = Acoswt + ¢ type, by using
the results of multiplying the received signal by a local
coswt signal, and the results of multiplying said

30 received signal by a local sinwt signal, where w has the
same value for the received signal and for both local
signals.

‘The results of those two multiplications correspond

respectively to an in-phase signal element I and to a

35 quadrature signal element Q, each of which comprises'
difference components that are in the vicinity of zero
frequency, and sum components that are in the vicinity of



2 < -#W ce the frequency of the carrier of the received signal. A

 qw-pass filter nakes it possible to retain only the difference
conponents, also referred to as "zero frequency" conponents, of the |
and Q signal elenments to 5 obtain the wanted portion of the received

si gnal . One of the problens that arises with receivers usi ng
that technique is that interfering transm ssions can create DC
conmponent shifts iﬂ baseband t hat degrade the want ed si gpal obtained
at the outlBVi6f & ?e%EFQB?PCKhP@ht cﬁéﬁ?@ﬁ'QQyEQe(ﬁﬁ?Qk¥?£ceived at a

power |evel sigaklis A lowrpabs! gikkelrhanakile igowissdfblidhed et i ng DC
conponent . to di%ital cellu ar radi o networks of

] can _appl
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addi ng a DCfregpenent sbmponentsff eét the tThand Q wdmred slpmntidhatot he
termnal is cel e, | tlcular i f O] Sex ce operates in
bursts,gi.e?bea&ﬁi€h¥rgﬁg2995p8%eégéa§?igpetﬁ%¥§?$8¥f%§§§ﬁ%ﬁés, as is
conventional in ©heecdi thei proklpmspkbaic eadsesitd 2@ceiatins nesimg ks.
|n whi ch Caggsct BEch: G0EPOBCRRaENk hEereerdfes chahnRAGRNRAA ldadll sturb the

entire received signal, . a It acts d érently on the 1 n-phase

N
conponent |CHPRte DComompengnhdpBibcs donpasehrnd shathdeamads ddisignal .
To denodul afgnt88 se§RhYEEbEREAH 86r Edet btliet ioF 25 rdteaesasal WHixH ake

that problemiptqQ account, and in . rticular to deterarine the
charac}grisY?Egegfs%ﬂﬁaT capnggrrﬁFFﬁggghPFt§'§PW§H?L%Y§%ﬂ##%ﬁ t%he
conponent s mfich lowée thani vhd pbwezl ofsahas intearfaidimes@q@ conponents to

be correcteg ﬁg%gég they are used. 30 The invention therefore
provi des app% us FOr suppressing interfering DC conponent shifts
affecting r eThpti canofpplyr tnsdigitadlr sgilduleeyuwadio siegwdrkshafis

time-divisi i ed i,8,t Qe u i S
el ements re e?pgghtg&gé' " gh?gt g ?ngglhg%%&mc% %‘%ﬁ:ﬁn@% qfrref(?gtul?rggﬂ% he same
nunber 18 BersinpleBy adding a REcepmpegens shiddr et efiffatk &7 the

invention, {Afted sPPRALALHSLCOHRI L8SMiABANS f @b RA@eZi NGy t he power of
particu%ar if the noise-source operates in bursts, i.e.
it transmits on a carrier that it time-shares, as is
conventional in time-division multiple access mobile

20 radio networks. In which case, the DC component shift
does not necessarily disturb the entire received signal,
and it acts differently on the in-phase component I and
on the quadrature component Q of the received signal.

To demodulate the received signal correctly, it is

25 necessary to take that problem into account, and in
particular to determine the characteristics of the
interfering shifts affecting each of the components of
the received signal, so as to enable said components to
be corrected before they are used.

30 The invention therefore provides apparatus for
suppressing interfering DC component shifts affecting
reception of a transmitted radio-frequency signal that is
time-division multiplexed in the form of a succession of
signal elements referred to as "bursts", each of which is

35 made up of the same number "m" of samples.

According to a characteristic of the invention, the
apparatus comprises means for normalizing the power of



3 £ the successively received bursts relative to the power of t he
resultrng want ed signal, neans for determ ning the I nst ant aneous val ue
of the DC conponent for burst segnents conprising the sanme integer
nunber mn of 5 sanples in the sane burst, and nean val ues per segnent
that are obtained cunul atively on the basis of successive bur st s,
means for determ ning value and position characteristics for the DC

conmponent shlft for each recei ved burst, conputing on the basis of
the mean 10° %a?‘&%‘é%ﬂﬂ"ﬂ& aﬁFSﬁXSGS ZEG8s T Brratééf&néﬁ?t %é’amw f"t%s

bei ng assunelle t pe&aveing dveﬁaédaamgﬁam;ramhyxst lf@zsar&ermmltngmwm tion
relative to,the burst that i gg ?§ t h %{ shift relative
to the fol | DA R HAPSPUS Ak e eOFoFOFRORE o 95J Y83t ing the shift
15 char act segueéncs demprnsnng the samk hmtegefr anmider m/n dfaseband si gnal
obt ai ned af cqrdin rj.gtic of the
|nvent|§n %%%pf8§”§ﬁ Eara%%@eiﬁg ﬁaésaﬁgaﬁfg Qﬁy%%iﬁgﬁ{%&kﬁ erit

i nst ant aneothabcals@ngbh@medacu@uietivhéw mnpm@@ebz@lscmﬁpmqessiam t he
quadrat ur & SORPORCThefha! £38T BetermihhBRUTATY L@ ddsaealoPd radio signal,

and neans for eterm ning a_cunul ati ve nean va er conponent
segment charagtextatried BaFsthef PEsepyrprsentnhehiiftyfade edstonent

and SeCOﬂd'i{ecf:@ivéﬂebﬂk@drabyr@oﬁﬁﬁEQﬁgnbn l%esw@l@,g dfheneb mddst ant aneous
val ue obtained for s ht ed neasuregﬁpt

contribditi oh? %%?o?ngm}?ﬁtgﬂEaneouéuﬁﬁﬂ e%éﬁ
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forgetting t he of the ettln (@ nd _the 30

reagur enont SEBRPTBET 19N FaltbrvheFRothl Arees St i MRS SRy 1 (o a
characteri sthe H0lideingvenifonrelheive tappheaioélnmumgdémzmaansnﬁbr
determ nin ' t hat, ;igg accurate to within
one bit fogcérfééf E %%@%VgarbggggEaeeﬁhg'Qggls 0 f'?he DC conponent 35

val ueslpef ctarpeteristiast dansrmnivadcioregeaph bupst frogodhenent shift, in

the in-phasg, sOMPRNeHLgRA11 BbtBened aBHad Abwa1993RARRNT Of a burst, whi ch

val ues have been
Acgordlng to a characteristic of the invention, the

apparatus includes means for determining the
instantaneous DC component value for the in-phase

20 component I and the quadrature component Q at zero
frequency from a received radio signal, and means for
determining a cumulative mean value per component segment
of a received burst, firstly for the in-phase component
and secondly for the quadrature component, by summing the

25 instantaneous value obtained for said segment, as
weighted by a measurement contribution factor, with the
cumulative value obtained for the preceding received
burst for the same signal, as weighted by a forgetting
factor, the sum of the forgetting factor and the

30 measurement contribution factor being equal to one.

According to a characteristic of the invention, the

apparatus includes means for determining a DC component
shift position that is accurate to within one bit for
each received burst on the basis of the DC component

35 values before and after a transition caused by a DC
component shift, in the in-phase component or in the
quadréture component of a burst, which values have been



4 : determ ned for the segnment to which the mninmumerror for

Sai.d burst corresponds, and on the basis of an I ntermedi ate val ue
corresponding to the DC conponent shift determ ned for the "n" bits of
the mninumerror 5 segnent . According to a characteristic of
the invention, the appar at us i ncl udds corrector neans taking into
account the differences between the DC conponent ‘val ues "dch" &

"dcb", and be en it he o onent val ues "dcgh" 10, dcgb",_as

deter i ned [ GISSEAAARA (R SIBp RIS (58 WALER, che Rip RaR.pr for ofor
corrponents ]Emjtchfhuatat tduerresgitade, and_mmntplmelehashgdofhenquadrattjre .
conponent of . : ; e [ o within
one bit, as fﬁ%é%ﬂ%éﬁ%ﬁ?éﬁ?%%ﬁ %é#%?%ﬁﬁ%?%ﬁ%Sﬁg ehd é%ggﬁﬂééggﬁgn al so
provi des a r&ltiEly dsliemingd tfer the Wt deitesopleble oninipemnderyo®ring two
baseband g 4 ents, nanely an in-phase conponent | and a

quadrature conponent Q _on the basis of a received radio- . frequency
signal, the recei AGCHGINY i & (REATCHeFiSt DO ofckhgnbaventieRei vhea

transnitted ?Waﬁd@tiﬂ@.ddé@'correc%f!itﬁé&@s Nt ki exgeloi Ackbentor m of a
successi on O

. Signal elenents referred to as "bursts", each of which
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defi ned ove [ eSSi |.nterferin 0, hif{s, which
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basis of a ra . requency, signal recei he recelver.
The i nventi ofbBauhass povihee Shifetirribion, tauppbrlisiegeihpierfasing DC

component shiddrermfiiiad If8r said esgpdd on of a transmtted radi o-frequency
signal that is 35 tine-division_multiplexed in the formof a sugcgﬁgion of

signal é%nents r N PV iR 13 {Q (RTOV JDITIPIrESELVer o

direct conversion type delivering two baseband
components, namely an in-phase component I and a
quadratﬁre component Q, on the basis of a received radio-
frequency signal, the receiver being more particularly

20 designed to receive a transmitted signal that is time-
division multiplexed in the form of a succession of
signal elements referred to as "bursts", each of which is
made up of the same number "m" of samples.

According to a characteristic of the invention, the =

25 receiver includes apparatus as defined above for
suppressing interfering DC component shifts, which
apparatus contained at least in part in a digital signal
processor and downstream from a radio converter stage
delivering the in-phase component I and the quadrature

30 component Q of a baseband signal on the basis of a radio-
frequency signal received by the receiver.

The invention further provides a method of
suppressing interfering DC component shifts affecting
reception of a transmitted radio-frequency signal that is

35 time-division multiplexed in the form of a succession of
signal elements referred to as "bursts", each of which is
made up of the same number "m" of samples.



madeiup of the same nunber "ni' of sanpl es. Accordi ng
to a characteristic of the invention, the nmet hod conpri ses:

at | east one normalization step in which the power of the successively
received bursts is nornmalized 5 relative to the power of the resulting
want ed signal ; a step in whi2h the instantaneous val ue of the DC
conponent is. determ ned for burst segnents that conprise t he sane

i nteger nunber mn of_ sanples in the sane burst .and mean val ues are
det erni ned per HSGREHNGhFC & ChEFARAKESTEF Qimhe i IRYSABIPR hetBRsi s of
successi Ve raithydS comprises: @ step in which value and position

characteristics are determ ned far, the DC conpqnent shift for each
ecei ved burst, 3y LaRuCHSy AGTTHE- 28GR (LB hednich ThS PORST and |
I nst ant aneadfs thal weedears isediye Mecedaadd ifdtd Ss hdmpbsseded to have at

I i.mat.el h i i 14,0 | at,i he b h

it degradeseagtivel e Bratonar, of ihs Teririhd ftiiad iR ng burst:

aﬂd _— aastsagspi Irlmllmlrnlch; lehesiigratian tammoue ctaididyof Othe shit rgg;;gg
e shi .

the s %?ﬁ@%%tgﬁi;eﬁts %t%%@.nﬂa%d]%zf Pulte 'b@é?nerpégrﬁéehéé é'&:hﬁf;léé.

signal obta > | zat'l on. _ Invention, its
char act er i $tiec saged Iadegeragednber m/5x of ganmlasl i His SIe HVESH, t he

follow ng deRChieRh YAalues a¥le/Hbr¥rmides] Y& adderdt it |oMeng figures:
25 Figure 1 is a block diagramshow ng the prlnC|£Je of . 3
appar &us PAget esdEiiyaly 9fpitdieRatite Hetfieretsive bY¥steavention
in a receiver of tepdiineehicMellsieoand podiisn charactefigti€s2 is a
oraph shonig 5. 258l 9.1 15"k USHARILL OB Of. the, | Detant aneous OO
Figures 3 amd:eéqudebgm@s byh @winpy ey Gbrsttﬂié)u:'i'alsins" of tHe tiea®C conponent
tatue oot PR i s RADNE var el AL Sl e et DTSt
i n thdSsanbeing assumed to have at least approximately the same
time position relative to the burst that it degrades as
the following shift relative to the following burst; and
a step in which the signal is corrected by
subtracting the shift characteristics determined for each
20 burst from the baseband signal obtained after '
normalization.
The invention, its characteristics and advantages
are explained in more detail in the following description
given with reference to the following figures: i
25 Figure 1 is a block diagram showing the principle of
apparatus making-it possible to implement the method of
the invention in a receiver of the direct conversion
type;
Figure 2 is a graph showing an example of the
30 distribution of the instantaneous DC component values
"dei_inst" for the "m/n" segments of a burst;
Figures 3 and 4 are graphs showing the distribution
of the DC component value estimates "tds_dci" obtained
for the "m/n" segments of a burst after taking account of
35 a plurality "zl" or "z2" of successive bursts in the same

signal; and



signal ; and 6 Figures 5

and 6- shom/exanples of the distribution of the | east squares error

obtalned for the "mn" segnents of a burst after taking into account
z1" or "z2" successi ve el enents J the sane signal. 5 The

receiver 1 shown diagrammatically in Figure 1 is assuned to be of the

direct conversion type. For exanple, it may be included. in a

transcei ver set (hot sh such_as, ,for bi. |

termnal of - Piftres. 5 S B paRV SaRoeAeR R B BietERtRE She 10

receiver 1 theabemsedsqmabespenroﬂedbuauhed €omveheerm/n" sﬁgmgnt% whi ch
recei ves tNge T 2di0r SLINAL S, PLEKEHS R upe 384603 3,30d whi ch
Base s 7

extracts there ron1 npofnents of “a raw signal, as
ment i oned apeseessive elemeﬁhesefcbhpoﬁemesSagea&el|vered to elinination 15

apparatgs 4 of thgs|p¥eRi,ap iOéh@%h”ﬁ&%bkﬁﬂm?@l@Qﬁﬁ?“gﬂtFﬁguréﬂﬂft For

exanpl €, this apparatus nag contained-in a i gnal” processor
5 for procedSFWRedneo|hepphskhe dirgrl gomyPaEdPE EUEEoneﬁkg'of the raw

signal so asxi le,_1@X&éﬁcbetEﬁc!@&é&d1hnEOE¥Bhb@E1bQQr%EEOWhot
Al ternativel osi tioned at art upstregm from such

be g g ﬁ
a digital %ﬂﬁT)pr%%%Es $: LOr eXampife éxWP Ct-&8d TR 8rﬁ§FW%?q el i vered
to an anaﬁgiaab febkl ag r&dWOSﬁEEW6rkOOﬁUth&aGSM fypenat itie i n

h f '
br ocoubl g FERBKYEE oF 5 PFERUANCEP RenbEPLaod WikH A FERIBAE ot shown)

are int egrasfaageanwhn@hneeCedves the rhdipesdégnails picked uplbut ks end,

the digitalasiaiial §1968sylch LACLUAES cheyBlerbfintheone Py alus 7 maki ng

it pOSSIb|e to process a want e ivere the elimnation
appar at us Abaseb%ndt¢@mpﬂn@ntsOﬁffaoﬁﬁWhélgaﬂiu afdmensighgd edeysnent s

that it rece'VeSTﬁééE”é@ﬁpéﬂéMEétEfesaéggvgrgﬁ tBeelimih@egioyer for the
purposes of t he interface, 6., 35 The apparatus 7

a hemto
i s nadk® Qpé%%ggmgr% %ﬁd?%? invention for eliminating DC component
shift. For example, this apparatus may be contained in a

digital_signal processor 5 for processing the in-phase
and quadrature components of the raw signal so as to
extract the wanted information therefrom. Altermatively,

20 it may be positioned at least in part upstream £rom such
a digital signal processor.

The extracted information is delivered to an
interface 6 making it possible to put said information in
the appropriate form before it is applied either to )

25 information processing members or to transducer members,
which members (not shown) are integrated in or connected
to the receiver.

To this end, the digital signal processor 5 includes
at least one apparatus 7 making it possible to process a

30 wanted signal SU delivered by the elimination apparatus 4
of the invention from the raw I and Q signal components
that it receives from the converter stage 2 of the
receiver for the purposes of applying them to the
interface 6.

35 The apparatus 7 is made up of hardware and/or
gsoftware elements as is the elimination apparatus 4. It
is not described in greater detail and nor is the



- software elenents as is the elimnation apparatus 4. It I S not
described in greater detail and nor is the

7 conversion interface 6 insofar as both are only indirectly
related to the present invention. ~ The elimnation apparatus 4

I ncl udes a set of neans 8 serving to determ ne the characteristics of
the 5 interfering shift affecting the I and Q conponents of a

recei ved want ed si gnal @nd to deternipe._the power sai d recei ved

omny 4 oSt 08 1aflf cade OF ' ERPDES-' B8 BRPRL AR AP H¥ane 6 whi oh ore

servo-pontrimdrxb¢tﬂyheelatednéanthéoprdsEatninVagtuba characteristics of

the shift. bhe [ SIIRERAERGh 0852 25EEL 87 11GRCEOLTRELZBE GRoHRANS 10
ol Ted he

whi ch are contr term nati on neans,
and whi ch a&tservine ¢0a¢lae|tegrmlne ﬁbquhénagterlshécse@éu ¢de signal that is

appl i ede t 0 4t rerindVshlec Shkbbceohgeehbon HRANG BoRbbRkntiewhave been

eval uated by t determ pati on neans he neans 8 take into
account ther??ﬁﬁﬂ%ééw%%%ﬁén%hgnalr apdaiq @ﬁEeEB&BPaFGPeP€Hﬁﬁbﬁ@ht Q t hat

are producegay ié@elved gg@ﬁ&lter Iﬁtaﬂ§o21ﬁﬂlhﬂésbasls§t06ft k@ iFicgnal
bursts or hat are.transnitted successgxpﬁy by adlo in 20
g

or der tC)(kﬁ?ﬁ?ﬁ?ﬁ??%ém%ﬁ%?a%t@??g 2L PerHR-FRREFP £ th Shifts
af fecti ng aneacei fex daﬂenmﬁngnglthe characteemetmﬁstbésehehahd&teristics

that t Tl t
et PP ALUEL, tochyhlS, LTYEE' bEToRLRE hB-AGLTLINE. Bl A2 1"
Two ot her 0M®i®htiﬁ¢s¢¢n3r®hb¢darenapsntdeuéanbnby the apvethe tmn reS|dua
DC val ues dllalhpthiesarchédfhy 148 wnichhEctioANane qogRangnt | and for

t he quadrature conponent recerved signal, one value fromthe
begi nni ng omponentsref thei reapivedssignadl thatoimeappaied teomhere 30

shift Unt'|b§fEhé”Ehffttéﬁkﬁéﬁéien'méansgéaﬂbté§|kMeyOHSve bekd the |eft
and the other tot f{ i gure 4 shows an exanpl e

ht t he shi
of thet ppé%?%&ﬁ%??ﬁégy t eb@?%?rﬁh??ﬁb°ﬂhW%ﬁn§n8|nterferlng vol t age shift
appears, sucthésmédxes Shi tikeaised Hycouhtr heofin-phaskecenpenent

I and the quadrature component Q that are produced by the
convert;r stage 2 on the basis of the signal bursts or
elements that are transmitted successively by radio, in

20 order to determine the characteristics of the 1nterfer1ng
shifts affectlng a received radio signal.

One of these characteristics that the apparatus of
the invention aims to determine is the position "pos" of
each shift relative to the burst in which it occurs. )

25 .~ Two other characteristics that are also determined
are the two residual DC wvalues obtained respectively for
the in-phase component I and for the quadrature component
Q of the received signal, one value from the beginning of
a burst until an shift, and the other value from the

30 shift until the end of the burst, i.e., graphically, one
to the left and the other to the right of the shift.

Figure 4 shows an example of the appearance of a

. burst during which an interfering voltage shift appears,
such as the shift caused by a burst of interference.

35 The DC component values for a received burst are
estimated by summing the "m" successive samples of the

burst, in groups of "n" where n is, for example, chosen



35 . The DC conponeht val ues for a received burst are estimated by

summ ng the "n successive sanples of the burst, in groups of "n" where
nis, for exanple, chosen 8

to be equal to 4 when each burst is made of m = 156 sanpl es, the val ue
shown up the y-axis being arbitrary in?8 this exanple. Each burst is
thus represented by "nmn" DC conponent val ues "dci", each of which is
determ ned for of the_ succes e segments of " blts of the burst,
as shown bytPhk eg?ﬁﬁﬁilﬁoFlgUPQHZeaF r% UxShplE. 885 13% the noise
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el ement3 are transm A58 St i na to use a-
cunul ative as SBEWBohﬁohbﬁtgvapbelnoFlgﬁées@gnéﬁﬂsam&myifttuﬁanﬁnseank

N 2 succesgEognaf nsYEEeRLURLY 8ECHKCARUERLBIMG R che SAM Onal.
es Cl

Thi s invol ves storlng nenDry DC conponent val-u
obt ai ned f oPPEAERSES Phbe useddé%EFﬁFﬁEd 38y ram Pof Geducas Geardy of a

]gl ven mﬁnbefr@&lt 29 burﬁtf oh the &yﬁea%f b?l%&'tﬁ%@@&dﬁ%ﬁ&?' atively
or eacn se nt oL _ran e n _determn nments per
bur st £8 oxPRecReRtFhoRR; end, B8, Amplgciads ey ERe He commaRpE | ¢

tds dci(k)_shﬂftgtﬂeldt;yékto+tﬂe bdrstsnsh@k)th&y degrasteenvattiless nost
recent ?St'§§§_§ ng%%? Qibwa& kelabivEiro thes%%g‘fh %eogtta'dheidcﬂ £l the

cumul ative €s term ned previ-ously e Sane segnent .and
fromthe Slgnaitaheaﬁebasavalueansmﬂttnﬁt" nmost recently obt ai ned for

sai d segment . a resuft | Br8vigses! tnaalRCLY B aBaumhar@hwrenent

contribution factor ese tors are chosen at their
sum i s18quaPCt GOMPOnNERE, VRbBEckakpkle segmantsohgvimg mhe @ame rank

in a succession of successively received bursts for the
same signal. This involves storing in a memory the DC
component values "dci" obtained for each of the
determined segments for a succession of a given number of

20 bursts of the signal. The wvalue obtained'cumulétively
for each segment of rank "k" among the m/n determined
segments per burst is expressed in this case in the
following form (1): _

tds_deci(k) = A * tds_dci'(k) + B * deci_inst (k)

25 where the most recent estimate "tds_dci" for a given
segment is obtained from the cumulative estimate
determined previously for the same segment and from the
instantaneocus value "dci_inst" most recently obtained for
said segment.

30 "A" is a forgetting factor and B is a measurement
contribution factor. These factors A and B are chosen
such that their sum is equal to 1, with, for example,

A =20.29 and B = 0.1.
This makes it possible to establish a table T of DC

35 component values for the set of "m/n" burst segments in
which there is a stabilization of the DC component "dci"
obtained cumulatively for each segment.



Thi s makes it possible to establish a table T of DC 35 conmponent val ues
for. theset of "mn" burst segnents in which there is a stabilization
of the DC conponent "dci" obt ai ned cumnul atively for each segnent.

9 Two exanpl es of such stabili ation are shown in Figures 3
and 4 which are graphs showi ng the resul respectively obtained after
taking i nto account a nunber "z1" of ten then a number "z2" of fifty
successi ve bursts of _a signal ~di sturb rst _of f rence. The
position of the Déﬁgaﬁ%ﬁﬁﬁﬂig§h+Fté%%§ ?ggb ?ﬁggon afﬁtg g%egce appears
on these graphbgwred Acandatywhheh are gnepbasehowung the mesbadtsof bursts
O e onCoel vfbbpect SO ob081nda LALLM ARI A2 ER0B hockine o mulBEr

position " nponent
above- deflned"ﬂhbl@th%W eb@mnatn%gber "gR& P§a§@f§ﬂu§ﬂ§§e§ﬁﬁ8ﬁ b@ﬁﬁé@n t he

shift estgmatgr 5 g@ﬁatn&ﬁst@fbedssgnsnsubgttee tatgyker6£herelehbve to
t he value "tds he est1 mat es obtai ned for the m n

possi bl e shleoik%}??dﬂg the DpuFerponepk shistpGrgased by tpﬁo evaluatlons

are perfOr”Edlﬂﬂeiﬂﬁréﬂéésap@eéhg on tﬁebéograghgakmeﬁ accuz@cy that
The val ue "dch" correspon ue _observed in a

burst prior tYTHeR3ppheat %h%fnﬁmé%r ?EpﬁngﬁﬁnOgagggdrﬁ VBE conponent
shift in sai dsbymsl.that are tdkenvahtue a&dchlintorresponds to the DC

componenf, ~ val H§§é¥ oﬁ”e§o$”r8£ @E&ebctBSmgBﬂéﬁEaggng

tran5|t|on I n sald squares error by
appl yi ng t he ¢stinated foemuthe doove- deflned Table T by estlmatlng

the least squares error between the shift estimate
obtained for a segment by the formula (1) relative to the
value "tds_dci", and the estimates obtained for the m/n

15 possible shift'positibns in a burst. For this purpose,
two evaluations are performed on the basis of the
follow;pg values:

pos-1 _ m/n
Y tds_dci(i) Y tds_dci(i)
20 i=1 i=pos
decb = dch =
pos-1 (m/n) - pos

The value "dcb" corresponds to the DC component
value observed in a burst prior to the appearance of a
25 transition caused by a DC component shift in said burst.
The value "dch" corresponds to the DC component
value observed in a burst after the appearance of the
transition in said burst. The least squares error is
obtained by applying the following formula:
30 pos-1 m/n
Er = Y (tds_ dci(i)-deb)? + ¥ (tds_dci(i)-dch)?2
i=1 i=pos
The position value "pos" chosen for each burst is
the value for which the error is at a minimum, i.e. the
35 value which is closest to the cumulative value "tds_dci".
The graphs in Figures 5 and 6 show the results
respectively obtained for position estimates from the



Er =% [err] (tds_dci(i)-dcb)[err] + [err] (tds dci(i)-dch)?2

. | =pos The position value "pos" chosen for
each burst is the value for which the error is at a mininmum i.e. the
35 value which is closest to the cunul ative value "tds dci". The
graphs in Figures 5 and 6 show t he resul £8 respectively obtained for
position estimates fromthe 10
initializatiaon of, the processing algorithmrespectivel for the ten
and for the A h b hesrreins EESor{Eey remmatPivelEceount
for the oper @dronheMese and forrsild St oftey Shavdesnive gsigeal butstds 5

The exact positiaon_ of the DC.conponent, shift_to W thin e _bit
position is @H&F tiqéﬁﬁﬁj*Qﬁot grount %ﬁe%?%dog%ﬁﬁ%h?n%fwﬁﬁsebits. Thi s
estimation i xesultgpedorstevionin Eidases dfandes val ues "dcb" and "dch",

and f an in | value ~dcleing " r | 0g he,10 DC
corrponentsoshi ft f'gl‘r%{e?%g&%rﬁ pb@;%lls{e"'o?rgté]% %%slge; é&w&g%%t?mﬁ%gf% hgo
i nt er medi at e widhi® ssiendigi wmasiBiamels then oesimaged ofatl Bhe dci

int = [er(rj] _tgat%ﬁ’té?ﬁégn(éht cf)iltooé') Siltgéht This estiM@fi@n“i@(rjr%Hpos"
corresponds to the difféerence between e fine position and the_coarse
posi tion for RsFEHmed,on the pasis RF (Thpsvatuese ggﬁneﬁP, |5%h , and

[erk r]_pos = (o l_ari ritntdexfi(dﬂf_ :‘la(tc&hralhwbh')dci_int"_coKﬁ@s'gbdi@dih% EﬁCt?é "pos"
makes it _pos e to _define. that, posiji.on in a current burst from

whi ch t ZO%QW&I}W rﬁ?&ﬂ'—tﬁ&r%}ﬁe,nan}aﬂ’kﬁo gt hgﬂ?gﬁ’ilors "dcb"
and "dch" malesgmentpostieblintemmedidhe tvklwg béing givemfhgrehee to

establish th I :ng rection to be performed on the conponent
taken into a%gg}ﬁﬁiégtéma dfg'above-nentioned operations. In the above

description, 25 dais igdnporemos s* dduned(®o- be_Po®) | h-@eAse conponent

of the signal. where "A bk idSbrd@pbdidld €5 tHe AIVEBLLRBe bBEween
correction be perforned for the other conponent of the received

to
signal, 15 e. then fimes Bosdhiion and thaFRTse ROPHbHeA: for one of o

bits positions of the segment, i.e.
A_pos = (dc_int - dch)/(dcb - dch)
Knowing the factor "pos" makes it possible to define

that position in a current burst from which the

20 correction must take place, and knowing the factors "dcb"
and "dch" makes it possible merely by taking the
difference to establish the wvalue of the correction to be
performed on the cdmponent taken into account in the
above-mentioned operations. In the above description,

25 this component is assumed to be the in-phase component I
of the signal.

In a first variant of the invention, the correction
to be performed for the other component of the received
signal, i.e., in this example, the quadrature component

30 Q, is performed in the manner mentioned above for the in-
phase component I.

In a cheaper second variant, the correction to be
performed for one of the components, namely the
quadrature component Q, or optionally the in-phase

35 component I, may take into account the position "pos™"
already determined for the other component.



30 Q is performed in the manner nentioned above for the in- phase
conponent 1. In a cheaper second variant, the correction to be
performed for one of the conponents, nanely the guadr ature conponent Q
or optionally the in-phase 35 conmponent_|, may take into account the
position "pos" al ready determ ned fbt the other conponent .

In the above-considered case in which the position "pos" has been
determ ned for the i_n-phase conponent | provisi.on.i s made o conpute
the val ues " deqbifafie gbgie -considarad fpas, et B ROTHBhent Q i n
t he sane waypas" has been kietexmiesed doregendimgptase dodripamsht dth”
relating - o olQie i1k HIARS (3 TMILe [end VAT SRigh IR 4 fEqnr

ol I owi ng f &FRIr-58! pos-1 mn
[err] tds_rediatdng to the quadragure qampaisnty)Q 1 the same way qs=1

| =p0os C]Q = : to "d @C%d: wtdcht ti
pos-1 5 for theTRalues corr(er%pr%nd_ln 0S © N The %wo f/%]f%e]én? eadi ng

to the corr&et kg ig-phase cogmeoment dre at itharafare HMFHiFRethe DC

conponent skl od@ngvEForamiaesr a plurality of successive bursts of the
recei ved signal . The two nean val ues dcqgbnmem (burst p) and

dcgh_nmem (bur st pP°§F& computed simlarly as indi f&t"®d bel ow for a
burst "p" as a function §f tdas \Gdiuer)t aken into account 20 tdd adci beg)

I mredi éely precedi ng recei ved burst and of the., _.: i{L t aneous val ue
obtain for the currentburst. Hence: - dcgb”_mem( burst p) =

A*dcgbrmen{ bur st gcgp +« Bdeegh—nst—— andicflb = deghrrentburst—p) = A
* dcqghnmen( burst p-1) + B*d lanst In this exa 1

forgetting factor A and th@%@‘1 measur enment contributjoﬁm?gztor Fare
assumed to be  Thej §um Vedueso kereHaddia ide ARFRECTHRN %@ Re set for the

forgetting Gagheedmakes est iRRTIDL radEgiony it IeUbnponent shift
15 values over a plurality of successive bursts of the
received signal.
T@e two mean values dcgb_mem (burst p) and dcgh_mem
(burst p) are computed éimilarly as indicated below for a
burst "p" as a function of the value taken into account
20 for the immediately preceding received burst and of the
i instantaneous value obtained for the current burst.
Hence:
dcgb_mem (burst p)

A*dcgb_mem (burst p-1) + B*dcgb_inst
and: ' -

25 dcgh_mem (burst p) A * dcqgh_mem(burst p-1) + B*dcgh_inst
In this example, the forgetting factor A and the
measurement contribution factor B are assumed to be
identical to those defined above. The value set for the
forgetting factor makes it possible to act on the speed
30 of convergence of the algorithm implemented and on its
stability and thus on the smoothing that it performs on
the measurement results.
Knowing the values dcgb_mem (burst p) and dcgh _mem
(burst p) makes it possible by taking the difference to
35 determine the correction to be performed on the signal
bursts, or more precisely on the quadrature component Q



30 of convergence of the algorithminplenmented and on its stability

and thus on the snoothing that it perfornms on t he nmeasurenent results.
Knowi ng the val ues dcgb_nem (burst p) and dcghnmem (burst p) makes it
possi ble by taking the difference to 35 determne the correction to be
performed on the signal bursts, or A@re precisely on the quadrature
conmponent Q . 12 of the
received signal fromthe position "pos" defined as i ndi cat ed above.

The val ue seaf fire trrceivedtsignal akror whreposition Bpesi'biefdipedceson the

speed of conugigencss dpndhe. 5 algorithminplenented and on .its stability
and thus on the snoothing that it perforns, on the neasufrenent

results. The bit B% ofaiug eS?"BEﬁ?rb"e]B%nﬁgrS%BEi-%ﬂt farrgr makeg, dtyery
rapidly, ancboéﬁbmawlactléng@m@ ép@miSG:E’o tonvergénakt ef aheut twenty

bur st 10 . . Provi si [ I de t
or form' seSRELEAR ueieneated Bhd oa, 169 BEABELLEY ERE FRORnEEe
component  thershorthimy qukalt ai trpecboposeon bhet measaremead si gnal

f h d
gbg\e/; these zcé) nt %%@1?%&8{’&%{;9%&&)tBSctHﬁEEeEuF:thﬂﬂ;Lgitl%

POSSI rove
denodul at i orgexo tmngamdhécew@d f)?rael‘léﬁﬁlﬁerltl goes fp‘QFlt PO&l &0 when a

DC conmponent; shifder Salh @8 Sitieh Rl shécessiPb BHPEtEUHSVEhBEehS | ar ge
rel atlve to the a ‘g) itude of 20 "the received wanted signal. The automatic

gain coMl rol¥eCel¥gd ¢ he receiver is organized to use the results of the
determ nation of phevistsgyiofalse méedospeﬂﬂbrinnat Becond received

signal, detero%]ﬁdlzagtigrgl ck%.xegt 81?39 burst, on the in-phase component
and on the quadrature component of the received _s:.gnal
after these components have been corrected in the manner
15 indicated above.

This makes it possible to improve the quality of
demodulation of the signal received by a receiver, in
particular when a DC component shift is present that is
of amplitude that is large relative to the amplitude of

20 the received wanted signal. The automatic gain control
of the receiver is organized to use the results of the
determination of the energy of the wanted signal in the

received signal, determined as indicated above.



13 - CLAI M5 1/ Apparatus for suppressing interfering DC conponent
shifts-affecting reception of a transmtted radioL———~»L#equency-s%gnal

that is tine-division multiplexed in the 5 formo signa
el enents referred to as "bursts", 3_ ch of whi “]If ml t he sane
nunber "ni of sanples, said apparatds being c arl aedsl n«that it

conpri ses neans (10) for normalizing the power of the successi vely
recei ved bugﬁﬁgg%ilative to the power of the 10 resulting wanted signal
means (8) f rmning the i nst ant aneous val ue of the DC conponent

for burst 1/ Apmpeaitss chomprsuppoesding ametenfegiéngnlSbepmpbneaft

sanples int | ues._. pel... hat are

obt ai ned cumu J}Flaj'ltﬁélag\;% on %l}in%eé;]gé@ %ﬁqsﬁgcgsg%egg@ggeéd Jsrta<shband neans for
det er mi ni ng ﬁmmermw pianal orhat ighbimetdivisies mgltméeaedc@mp@h@wt
shift Tof eaqdyn of T£EIN %mﬁt@f bgl gpuagaeﬁestia@feé%a eb Ghe mean

val ues and i nst ant aneous val ues each bei ng qs%uned
to have at |'@dstipr SaFhtef Wl'tlllfl%hshﬁem?@e ’t‘Pnﬁprngt Péfﬁ‘er é‘Pﬁ"Pie\:Fe 'S t he

gur SE thaéI idf dﬂﬁp?lfb%{ afaid aggs@ré?lhé omegﬁgsaltléfaete!ﬁ@izéa e thetf all owi ng
urs an corrector or subtractin e sh
charactensﬂqQRP§ﬁﬁ%ﬁrﬂ?ﬁRPfgfo Pr PSR ?6ﬁ?9hghe p°H§§e85n5h§|gnm
obtalnedaﬁtsuccunsmﬁekyureme1ﬁﬁd burﬁtsApphaaiue aocthdi poweer olifaitinel,
characteli z ) g

[ nstantlgdneoﬁxgeéﬂé% wan%én&en%i]@#g %ﬁ?hééfngégaggﬁ%%ﬁ%ﬁg% t%l and the
quadrature(ﬁnﬁﬁﬂnﬂﬁneguﬂ va&mef¢éq@bﬁc9cfcompan¢95ef06db3@strad|o si gnal ,

and neans fq Vv ef, /gogponent segment
(féﬁﬁéﬁ fléﬁkfﬁﬁﬂﬁniﬁ% gﬁﬁﬁte erVAllBePCh/ROBR

of a recelve LNn- ase conmponent and secondly

for the e thpRARatt masg/tsumn@e@nevaﬁgsanpaﬁeéﬁwartue

obt ai ned fowﬁﬁﬁ(hﬁﬁﬂﬁﬁﬂﬁlné§ &&m&ﬁé@ﬂvéYyaoﬂﬁﬁﬁérBHBBE 38 sﬁ@&%@bﬁwblon

factor, Hﬁ}he cunu tive va bt ai n f receg recei ved
bur st fjo?' t areang ‘F%ﬁ‘[‘%ﬂlw % B?gé’c’l@ RESt&CHr, the sum

of the characterlstlcs for the DC component shift for each

received burst, by computing on the basis of the mean
valueshand instantaneous values per segment, each shift
being assumed to have at least approximately the same

20 time position relative to the burst that it degrades as
the following shift relative to the following burst, and
corrector means (9) for subtracting the shift
characteristics determined for each burst from the
baseband signal obtained after normalization.

25
2/ Apparatus according to claim 1, characterized in that
it includes means (8) for determining the instantaneous
DC component value for the in-phase component I and the
quadrature component Q at zero frequency from a received

30 radio signal, and means for determining a cumulative mean
value per component segment of a received burst, firstly
for the in-phase component and secondly for the
quadrature component, by summing the instantaneous value
obtained for said segment, as weighted by a measurement

35 contribution factor, with the cumulative value obtained
for the preceding received burst for the same signal, as
weighted by a forgetting factor, the sum of the



—————

14 forgetting factor and the neasurement contribution factor

bei ng equal to one. 3/ Apparatus according to “
A

“ﬂ E““Hrized
inthat 5 it includes neans (8) for determ ning char * DC

conponent val ues for each received burst, by conputing* n the basis of
the mean val ues and i nstantaneous val ues 14 per burst segnment, which

c

nmeans i ncl ude nmeans for determ ning a DC conponent val ue "dcb" or
"dcgb" prior to 10 gppearance of transition caused b DC, conponent
shift i n ERTPEEHL NG @ LA fie 3By Rmenfc 2o rfk& en factefier
appear ance of Heigigt leafuail! it drie t he sane burst, whi ch nmeans are such
t hat : pos-1 mn 15

[err] tds_dci (i) [err] tds_dci (i) i =1

| =pos 3/ dpparatus according to claim 2 dottaracterized in that
pos-1 beo ) - LNz e
Bomponent 3 of-t #ESHSes, Beane, Y S Yerprmining dirddfel [sPlaS o

m n DC componjeats valiugs fift (@pch received bufsg byt eemplet vy

I =1 on the basis of tlP%Ran values &Mdbidstantaneous values

dcgh = 25 pos-1 . . (mn) - pos

for the phaseP§FadEsl Sagigine Whighmaansg incluge R8anre PHnal .

4/ App«(’slg ?t]ys @ngt@rzdii!ﬁg._nbo o rao%;poz{a{f@&f]ﬂddedidgcw tdhat n Ggbn i %:_:%@ﬁlfwles
means or determnin sition .of the onmponent shi ft r
cach recdied BEEETAF B Ay SHAIPLELON SAUSRA BHE HHo| SIRRRFRF Shift
determ ned fornaaségrstt, @nd lze DC conporsnt nvdlhes i Tdqihser chdgpahtnt or in

the quadraturgeee, JSAMAOACH. N e BASIe: Ao AN LU S0P, | east 35

squares error for each segien or t osen conponent,
i .e. the in-pwadehcoepmse@reosudie that quadrature conponent.

pos-1 m/n
15 > tds_dci (i) Y tds_dci(i)
i=1 i=pos
deb = dch =
pos-1 (m/n) - pos
for the in-phase component I of the received signal;
20 and ' '
pos-1 : m/n
Y tds_dci(q) S tds_dci(q)
i=1 i=pos
degb = degh = -
25 pos-1 (m/n) - pos

for the phase quadrature component Q of said
received signal.

4/ Apparatus according to claim 3, characterized in that

30 it includes means (8) for determining a position of the
DC component shift for each received burst by taking into
account the minimum error determined for a segment of the
burst in the in-phase component or in the quadrature
component, on the basis of an estimate of the least

35 squares error for each segment of the burst for the
chosen component, i.e. the in-phase component or the

quadrature component.



5/ Apparatus according to claim4, characterized in that it includes:
nmeans (8) for determ ning a DC conponent shift position that is

accurate to within one bit for 5 each received burst wml“)m“ﬁ‘\ “\he
DC conponent val ues before and after a transitionfun

conponent shift, in the in-phase conmponemt®or in the *  §ual rature
conponent of a burst, which values have been determ ned for the

segnent to which the mninumerror for 10 said burst corresponds, and on
the basis of an i nternmedi ate val ue corresponding to the DC conponent

shift determ ggdapparhbas” Bccbirisngf tbhellailm’ lzﬂ-}mc@lraﬁ:&rcterizéi?gﬂfﬁrﬁhat 15

6/ t ding to cla h q . | ud
Corrector meane. L0 IRARFnBSRAED (H2c&RH CRREZTALng f dho ABPIAYoon | o DC

conponent val ghiftdpbsifion thadcl, aa:n:dlzia«tte\menumm%mmmterﬁowal ues
doaht & e (RERfPEpcBEa8! BLRLBCAA @Rl U 0T B Rbigihde 20

interferi conponen aft 86 ThE N - Phase conponent and
t he quadr at ur vatvapoheficref apdi afberse, tannSIthmh@dM§§dshﬁ a e shift

position 10 uhkBhfisfBeshite, atn che d8-gHEEACEKRORAII IS cne 25 7/ A

radi o receiver e direct conversion type l'1vering two baseband
conponent s, ngHBAYAERrEncERRSBENt OfcanpyASHy Whisd Fadiredr BN Resfonent

Q on the basjgtétmined EokeefkV8dghaaitOth GRURRCYhE eiMimun & rFRFei fe
bei n ticularly desi ned tq receive a tran tted 30 signa

that i s Fpne-ﬁ?%aagﬁﬁsﬁuFPF Fé?@& fn PRE PO &ession of signa
el ement s refeineérmedaatébuasue"corres@&@ﬁx@b-wblmmelwcﬂmwmpqneﬂtthe same

ol udes appaP i fE " EAPeRERR R ERany o bP Atache R i

suppressi ng i aegmérting DC conponent shifts,

15 6/ Apparatus according to claim 5, characterized in that
it includes corrector means (9) taking into account the
differgnces between the DC component values "dch" &
"dcb", and between the DC component values "dcgh" &
dcgb", as determined for a burst for suppressing the
20 interfering shift DC components that affect the in-phase
component and the quadrature component of said burst, on

the basis of the shift position, to within one bit, as
determined for said burst.

25 7/ A radio receiver of the direct conversion type
delivering two baseband components, namely an in-phase
component I and a quadrature component Q, on the basis of
a received radio-frequency signal, the receiver being
more particularly designed to receive a transmitted

30 signal that is time-division multiplexed in the form of a
succession of signal elements referred to as "bursts",
each of which is made up of the same number "m" of
samples, said receiver being characterized in that it
includes apparatus (1) according to any one of claims 1

35 to 6 for suppressing interfering DC component shifts,
which apparatus is contained at least in part in or
upstream from a digital signal processor (5) and



whi ch apparatus is contained at least in part in or _ upsStreamfrom a
gl)\?vln;?lr eZ%gP?me;OfSZisgrcgﬁzle??gr stage (2) deli ver”!ll"é'mm"lm"m"ll"*?hase i_G

conponent | and the quadrature component Q of a baseban¥ sigmal on the
basi s of a radio-frequency signal rkteived by the receiver. 5 8/
A net hod of suppressing interfering DC conponent shifts affecting

reception of a transmtted radio-_, frequency signal that, is |,
tine-diVisioﬁOWﬁPFFBPEXEHOWnatHédl° conyemter §t§ﬁﬁbé§@idﬁgkﬁv%ﬁkﬂﬁﬂ

el eents ! ef @héeﬁnt-ph§§le1@omp'c'>_héh&t &;]agathequdde@tdxfe_ l&d@adﬂbrﬁf ¢ he same
nunber " nt of _sa S, .sal d nmet el ng characteylzed in that it
conprises: ©f 2 Laseggnsegégna eoﬁoFﬁﬁlg?&ﬁ%bﬁggﬁé6344QMﬁkﬁg%§&F%omer

of the successgualyreeedweddbhurhes resedveral i zed 15 relative to the power
of the rgsulting want ed si gnal ; a step in which the instantaneous
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