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WO 2007/ 071748 PCT/ EP2006/ 070040 . Method for

estimating di stance between transmtter and receiver,

and transmtter and receiver inplenenting sane

weshhfals field 5 The present invention rel glgsrb@e@r0040

met hod for estimating the distance (also referred to

as range) between a transmtter and a receiver, and

to a transnitter and a receiver in which the nethod is

i npl enented. Background art 10 Position determ nation

is an inportant feature for many applications of

W reless networks. It has been proposed either as an

additional feature to add value to wireless

conmuni cati on networks (such as enhanced routing or

ease in installation for wireless sensor networks) or

as a stand- al one feature when | ocation awareness is a

goal in itself (such as asset or 15 person tracking

applications). Mre specifically, there is a grow ng

interest to provide position determ nation features

i n i ideibodday patimag : g 3R ot e 4 QN a2
ah

for positio
out door sce SV O Es—0

Posi tioning System (GPS) (see for exanple Wellenhoff.
B.,_Glli, J., and 20 Lichtenegger, H , "d oba

pos 18dstem theory and practice" 4th ed.

Spri ngerThel%ngfenﬁr\vaiti%ﬁl éthr sPRSI in‘?éih&@ fﬁF egﬂﬁ{aggcﬂﬁe
calls in cellular networks fsee for exanple Sun, ,
Chedistapce (@0 refévred Raeazanged.betWSirgadtansiitter esdiangceiver,

technigues_in network-aided.positioning'. Signal

Pr ot aL 6 R EenVRE, P resseeropnichIRRETEd  hphmented.
July 2005). In the case of GPS, 25 positioning is

based on the estimated tine-of-flight of signals

t r aB3gkqrouad\art 2007/ 071748 PCT/ EP2006/ 070040 2 by a
satel | it ¢ i : : ' I
posi 11 o s ssfrthg @ 23 ABoRATALHEL, Y mlf applications
i s ofywiralesd petivaded ltdrast beenglre posezieithetr tas ramad d ditionaf fetahee

2L S8 AR NE ) B R P, b "85
t eclonting 66 eHSY/ B iRSRAMIEfOR wWeldsa'SEREEEN A bARP bE agBGtand-

when a sufficiently strong |ine-of-sight signal is
alone feature when location awareness is a goalin itself (such as asset or

person tracking applications). More specifically, there is a growing interest
to provide position determination features in indoor environments.
Well-established technologies for position determination are mostly
addressing outdoor scenarios. Well-known examples are the Global
Positioning System (GPS) (see for example Wellenhoff, B., Colli, J., and
Lichtenegger, H., “Global positioning system: theory and practice” 4th ed.
Springer, 1997) and E-911 for positioning of emergency calls in cellular
networks (see for example Sun, G., Chen, J., Guo, W., Ravazi, B., “Signal
Processing techniques in network-aided positioning”. Signal Processing
Magazine IEEE, Vol. 22 No. 4, pp 12-23, July 2005). In the case of GPS,

positioning is based on the estimated time-of-flight of signals transmitted
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avai | abl e, they suffer |ow accuracy in indoor
environnent. The key reason for this performance
degradation is the higher nunmber of reflections and

wb b@RoeAbgt ructed |ine-of -sight path, aka nmulgcra®dsoborooso
propagati on, which conplicates the estinmation of the
so-called tinme-of-arrival and, hence tine 10 of-flight

of the transmtted signal. THe reason is that the

recei ved signals consists of multiple superinposed
attenuat ed, del ayed and phase rotated copies of this
si ghwie. satallitecrenstsliagion ang aseeceived dw: Henepsitianingdeyice. In
t heytr j [ (S S i, € ve agpw

spatr?ei ﬁéﬁg&t Englgoﬁg%ﬁ&lgégghgﬁg%‘w eﬁ%gé?jo%gvér g°g’.se%ed
a reaterduatiosmites signalmgxechaaged |bydtheeteemmil 26d medltple base

.han. t | ine-of -sight th can typically not, be
Sepsppan i feope R heiply Wht fassRlieatiaiss v Adediete
er r pédortriaincBOURIYDIFS hedweeh ian@ifci@itly stimgIREBRIRIgI sighkl is
magni tude. In order to enable accurate position

det 8Yatirhle: fsy suifer IvpaFcuragwinirdnRs RNYirQRment The key reason

ol Li ) . _ : ’
it oo 1§ ek ARRCALLAAdal e RN iR brdbfibdond dnd
Kagalfiterypbs@ppted ntimerof-SigMB pRis | akao miultirpaithr piipaghtiers, which
Enbedded Networ ks" L EEE,. Radi o . Wrel ess .
conrangikabes BB s tmalish oS C BRI B 838 and pence time-
CezbfeflightSef, théiteamsmittad §igpaINTke Seadon, is KBAAMBIBLeivéd signals
Mol i sch, A, Poor, V. and Sahinoglu, Z.,

" Lo%%ﬂ%'?i%@f HW“{H"faSFJPQrF%QWSQSr&ﬁHaPHdFj%@yeds?@ﬁ #hage rotated
Pr oggsisd o9 tﬁ@g% hdl€ E's?ﬁgal\{phugzto'\mé' n&%vg-g?ﬁé'nai%yof the

2005." In this se, transmtted sig s feature a
ver fyagsroitted syignals, nihesre copige-ruweed widedpahdmdee dinmerdpain
i mp r separ n e |l i.ne-of - si

or R EEabE Tt BlerlH, S RRRY, ARl r e 8l e R Bhveral
t r ametdrs tdrﬁgreSiI"@nailhealltrlet-dsf%i%mtepaihV@rn. tydmuﬂd y gfqt be separated
ultra-w and signallin as serious, di sadvant ages 30
W tfﬁomg@szﬂer ?’M t'&‘?g ERCSIVER PN AIUSRISEIES EdhmpRsign eghmate of
Whethel dansPoRer mebBﬁitd@. 2007/ 071748 PCTI EP2006/ 070040

3 link budget. Specifically, the signal-to-noise ratio
at the rlecerdesr tqgeanableprasgaiate oprsition Weteramingiionhén indoor

oo A Sk bR SRR B0 ur
car widebahd esigretiling atve Weeahprapbsed, Wiotledoantple by Kegen Yu,

¢ O"BBBian"f‘atnin?“uU\?é' E?5LclsYtiotn‘;jhkgefc’or R}Vﬁgl%’ss ciiurr(?béc%ed Networks” IEEE
Radio and Wireless Conference, 2004, pp 459 - 462, Sept. 2004, and
Gezici, S., Tian, Z., Giannakis, G., Kobayashi, H., Molisch, A., Poor, V.
and Sahinoglu, Z., “Localization via Ultra-Wideband Radios” Signal
Processing Magazine IEEE Vol.22 No4, pp 70-84, July 2005. In this case,

the transmitted signals feature a very short span in the time-domain and

hence provide improved resolution for separating the line-of-sight
propagated copy from the reflected copies of the transmitted signal at the
receiver. However, ultra-wideband signalling has serious disadvantages

with respect to classical narrowband communication when it comes to the
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5 regulatory constraints, the power consunption of

such systemtends to be significantly higher than

that of classical narrowband systens. Severa
wEshnehegi es have been proposed t hat Conb'nQCEEﬁmmmnmuo
advant ages of both ultra-w deband and narrowband

signals for their superior e%opertles with respect to
di stance estimation accuracy “and 10 contuni cati on
efficiency and sinplicity respectively. In

US- A-5 960,047 an alerting signal is sent using a
nar'f"tkv\bm’ﬁﬁtt SRasifitaltye rthe asiong)-tainoiset ragio al thexregaivdsagrts

oL H1BpoHLh Qorstl N ABGEERI M- Olkos! b EXPIRI ihSiebbEd in-

provi
conlmami [oe;T: badendthsquml fiof thiist had aliicstheregty camigr fropiency at

ge, of th ul tra-w deband ran L %glgn | s. |J1 15
w0 HIB8 ) Sl sebaRd | FOMMARIAHRR A HEUS Y artakes viAC s due
corn’@gm%tb icbRstadints UiHer FbWér%h@uWﬂpﬁdrﬁ@ﬁﬁ%h‘é@%terﬂ nb8iSbe
Si

nar r owban nal is used for lowrate

t
32?%\5%%1&%*@@8&% thghbefir @gsma_éamrywb@mc_i i steover y |

- [
Por "7 ancioyeth HeERToblibe . hpll ME A0GaSO My DRI e
WO 3dvap[=@es 7@t boftD Llittmmcmbahdvand herfostblaadi signals for their
 FORLIEG G bl Yol o "FRdnb oSy anc
I e C&nrn D@ichtish eﬁ@feh@y\/@ﬂﬂdsﬁw@ﬁmjﬂfé?a@bttﬂléﬁl aﬁdJS\ﬂAd§99@Oﬂ|7

rangi ng signals. Second]y, the signal |In% pens in
di <31 Arting @qu@rféyseﬁhﬁa@g arﬁafrawpanci Hansanigr. n@ong with the

U QNG LGSR Il BeB%oVRist ARk UG AMAL L] H8 Bé?fer
&%ﬁa ZL% yaoan

exi st ng nmeans narro communi ¢cations on to
of linki bhdgeteprosidedi hpl eancowisahd cDMsTIrGGatioes ofo smeplify the

i nv t is an n1of t sent ntion to

or CTRiAvBE i loforBre e teBbe kb TR RR b i E g P i hats,
a twansro/088778nagainr £€GRirddbanidi ttdhsvbivehisVedmbined with an
2007/ 071748 PCT( EP20061070040 4 the need for separate

r adilG2Midghand; tianscaixgr. da dhis systenk the Ratiaveand gasal ianged
r ang} v-pite ks cERMUMcRYAI gmggkﬂ Qﬁg&u;@{d@g&&ogﬁ@w nrggses,

according to the invention [
t hewhkgreps thefulsd-avidebandidignal is wsed fouraniging.ai m of t he

present 4 avERtd 20 h8wR" 2o A5 -5 'ROTH 5% wo-A-02/088776
however have the following disadvantages. Firstly, they need fully
separated radio-transceiver devices for transmitting and receiving the
narrowband communications and wide-band ranging signals. Secondly,
the signalling happens in distinct frequency bands. Thirdly, the ranging
transmissions are in no way backward compatible to the existing means of

narrowband communications on top of which they are implemented.

Disclosure of the invention

It is an aim of the present invention to provide a method for

estimating the distance between a transmitter and a receiver, with which
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and receiver for inplenmenting the nethod of claim1.
This further aimis achieved according to the

invention with the transmtter and receiver show ng
wheobeahy cal characteristics of the other perEP2006/070040
i ndependent clains. 10 The foll ow ng disclosure

relates to the nmethod as well, as to the transmtter
and the receiver of the invertion. Accordi ng to the
invention, radio transm ssion circuitry is used which
is operable in at |east two nodes. In a first node,

fir e segshigrsseprraie rapiosifansgpiven pevicesffntheteamminipatipns
afij r@ﬁ.{bd j [ econd node, 15 second

si g%ﬁa?La a @%gﬁgﬂgy?é’ogjreg' transmtted. These second
si gnal s Thimmgimi is eachievied aatcoediman by ity irs@npomevith the method
occ i.ng.a second bandw dth enconpassi ng and
exclﬁg%y'ﬂgtrfen%te?? Pg‘flamﬂdw dth. According to the

i nventi apnis & Mertrse emdoiras hrestnt ifentibe té pREIdWYa transmitter
conmponent . enconpasses the first bandwi dth of the first

t ypangfecejvghardmplepteniing die meties afielimithe first

signal s g¢; SHi b ' f Agwi, ait h
whioh 1o LG SRR 1 HohiBydh BEECRR B} e PnRASE Ltk the
poskatdreittenans eeaeiver showingatie dechnicad chanaeteridted afetheather

transm tting/receiving both types of signals. Mire
parW?SB‘F%ci‘qrg?{aHn?}art of the radio transceiver

Ci rcui t rghe Wloging GisalobuRl tefatde 36 ARG IndtRbd tdiewd fastto the
signals 25 within the first bandw dth, can now be used

f or ranLRitier ans iRcrrereiyer oidhe iyRgiiony conmponent, for
exanpl e »&’(ﬁtoﬁﬁﬁ‘é ﬁHl e MeRRFE r%gjsd &lt%lﬂgﬁ’l%fo‘?ll Pty is used

usi ng hi gh-speed. In other wor I'S I nvention
al | wiichup gpadibleginexti lsastrigo rsgdase s adiesti ynde, firslr signals of a

caplinf BPey 2Ry e Mt £ a7R LBFOHED Sab e Sebopg poce,

of sdvantirsigisdleiof & sedonduypé Yare FAnbmiteaPahlese @kcond signals
transm’tting si?nals wth a wi der bandw dth. WO )
20099700"15£4 8 IREFF BPARGEIS0SYDRYIENS qCRURYIRG &F 89GaRd bandwidth

enbegiimissiy drideeXcBY&RE iR first B&ndvdiho

transm ssion/receiver circuitry conprises a baseband
part and\eeard¥ry parthe invemgon.atheesedosidnepndwdadth aoft thehiaoping

= e SOErEas s e A el b 7 RS, bt sanoe
which means that the first signals are transmitted in a portion of the
bandwidth which is used for the ranging component. This makes it
possible to wuse the same radio transceiver device for
transmitting/receiving both types of signals. More particularly, a part of the
radio transceiver circuitry, which is actually designed for the first signals
within the first bandwidth, can now be used for also transmitting the
ranging component, for example by manipulating some of its control ports
using high-speed. In other words, this invention allows upgrading existing
systems designed for wireless communication with an accurate ranging
capability by exploiting the fact that at least part of the transceiver circuitry

is capable of transmitting signals with a wider bandwidth.
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5 is generated by controlling at |east one conponent
of the RF part of the radio transmssion circuitry,
Thi s conmponent can for exanple be a power anplifier,

o RiosBfi7and/ or a switch, or any other conpoq,%x};EPQJ%,Bﬂgm
RF part. The first signal type may for exanple

conpri se pure conmmuni cation signals, whereas the
second signal type may conprise a conposite signal 10
with a communi cation conponent next to the ranging
conponent. For communi cation, a relatively narrow
bandwi dtif & @efeiredl embedimeni opf Hienpinventign, the radio

Congen sy hFSH R aTRY SRl babBRR i B B Wor
S pettlterlalmera:temgeﬂhatpavtehlych imedefbt the rhnglqg aigHaks) . For
rangi ng e 15 between

%bel n%aestl mat hﬁe di st anﬁ
transm tb @PrapRiredRaR 'fﬂenb?ft FRYENHORA Fanging comepnent
t r aRsgBnetREd BHYLoMblihg! £ 1688 YnbetoipdMeREbr Eh’énﬂw FHNSF the

have nore attractive properties in view of finer
t enﬁ?@mram%@éwgn icHRUItHI Enis aqorrmmenbcaybmreaa@pleob@ Aeenwver

t he t

2R T RIS e SR o e pan
snear ed Tz:hedr rttemgmal Wpewndyefqmcexanm caspriset pure. coﬁummlcatmn
resul t i s desirabl e, that % he second bandw

o cHutRS. Whstefs e SpaRd ek PR iy 59%Pm%a°mposﬂe signal

enb@ih reebmAfunidd@ioh oRBdrent neketd M'rénﬂglﬁg %pdnént For
interpreted by feeding the received signa

posFAMBHNEEIXhgR relafivelonarrow i bansiwidl ist §e$jmlﬁmlfdt\4fﬁw oof

th b Séof'ﬁﬂﬁ

prg?lmlp aﬁfyy @%\ﬂ%\dr%é}g %e ste G%f edr”&q%#% (ir?c%rfengaré?w

ar rcwallnuomamdﬂebamdscmd/awlbbglptyad)f wn lichnsezsgpectrutroataretatinely
bl t

coBRuPRGeE Bebia it aRer aRndif oo HecFaranchb b Aisince

t hebetveeri wefbrhittgNadnd BchifeSEBE MREK ih0 gehéral between a
transmtter to make the tine of arrival determ nation

nor Eansitieraand muKile racelvgse widlaebandyyidifes Sigve inere mitragive

SRR AV R LI U3 B e

conip%tweﬁ@ thee distimst ohubirpatiyacomponérds, orwr@re&d for narrower

h th ori gi nal
ol (o o 5 v et R Rearg aearit ARG menfa A poor
confesolatibn. My abressientis desiadié itidtethe $¢86Md ®BhGRIth exceeds
rec%l vers and a tine
e first bandwidth.

In a preferred embodiment of the invention, the ranging signal is
interpreted by feeding the received signal to a positioning engine without
filtering its bandwidth to the first bandwidth. The distance estimation
preferably comprises the step of determining a time of arrival of the
received signal with respect to a time stamp, which is a possible ranging
component according to the invention. In a preferred embodiment, the
received signal may be sent back to the transmitter to make the time of
arrival determination more accurate. In that case, the transmission time

and the treatment time on receiver side are taken into account when



10

15

20

25

30

di fference of arrival approach may be used. Tine of
arrival and tine 5 difference of arrival determ nation
techni ques are known in the art and therefore need no

wolsdoheri78Xpl anation here. The transmitter age@Edbiddodofo
the invention conprises an operating nmeans which acts

on the part of the radio transm ssion circuitry
operable in the two describ nodes. The first and
second signal types, even 10 though there bandw dths
are different, are transmtted using the same part of
t hecqrapRringt ihentéme ofiasrval i at dbe rarginah&apamities wéidn, theneriginal
par r a ri. L f.epr ;
e B i, S e alt, LBolimdiE: e Bnd R REElgio
engecameporEné nis béardt pantultidle,t si;mchamhisedt regaiwpissandm@ time

15 ¢ it I S. ted t t . of fhi .
corfHIRRs? i P EKG RBVRAE (T RE (et |13 BhAEREL AnEglime
an @ifbiinte of drhgallaaepanstidtdchniqles iré kn8WROHI theMrt and

the operating neans is forned by a controller which

act hegioretneedmo fygher explenatiomhgrg-cat i on engi ne

prefera ! j :
First priocsamiieciondfihf MEERERn polphEK 20 oBeroting
andmehes wbmhtaa$ berthgpefterfdin yadio pansmssion daatiryodperable

processor. havin second rocessor speed.related to
Ehels BBoee Bantihes: FO99he ThE SRR SSEBrY Sigri! dypes. even
COﬂt‘th?h IeP6 BaA@WIdELarBiffere@bhie tBaRehiteNusSiag thel §anm&bart
part of the transmtter preferably conprises a m xer

a 95 theiadiog ransmisgiona AEFWIY-aAswineahoneg, thisaPartoA@yofor
V\:hlét)tbnluﬁ Bgrﬂt“% RIH by the controller. The baseband
part pre?erab y conprises an anplifier and a channel
filter. IThe r podéved =cdwmdinery, t thet hranswigat i comprises  a
co rrhsesi r@dr{ Qe ecei er cigcu'tr?[t ffrt recaﬂ v'trnlg tlhe.
fi rMIYREaten Sngig s™ DESRPEIGe PeTty 8t Mhadatlicat AT gssion
30 @adliitryois sdhinebtedstio rowitatof Bis EsrafuMicaiod BAgineemadthe
ype _of signals with the WD 20071071748

Laﬁﬁp@@@e@of@tywtei foard@i RYtREbNo fthtbasebapsy i Rrst t He this
S b S AT A0 A
the RF part.

The communication engine preferably comprises a data processor
having a first processor speed related to the first bandwidth and the
controller preferably comprises a control processor having a second
processor speed related to the second bandwidth. The data processor
and the control processor are preferably synchronised.

The RF part of the transmitter preferably comprises a mixer, a
power amplifier and/or a switch, at least one of which is controlled by the
controller. The baseband part preferably comprises an amplifier and a
channel filter.

The receiver according to the invention comprises radio receiver
circuitry for receiving the first type of signals within the first bandwidth, a

part of which is provided for receiving the second type of signals with the
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pure conmuni cation signals and the second type of
signals are the conposite signals described above,
the receiver further conprises a 5 conmunication

wo 33h7hat erpreter for interpreting the recgiM&$006070040
conmuni cation signals and a ranging signal interpreter

for interpreting the received ranging conponent. In a
preferred enbodi nent, the radi o recei ver circuitry
conprises a baseband part and an RF part, the RF part
bei ng the part which is 10 provided for receiving

sai tarwmmnnqrpet otcupytnache sewnct bardvddthowhieh encomhasses

d
oot BHR eeditle MBRs SebRIRD stk RREHAE of Sioffts are
i Nt puner edbr@Mmunicationnsighatsl drel are seddmdittypd df hsigiffs paet the

In all enbodjnents descri bed abov the first
ban&WnaPsHe; §'9”§g Aeeart Pﬁb??ﬁ"ﬁartgﬁv\ﬁe&ﬁwsf (udheTneempdsesng

< 188mmupRAti6r ANNBW interdterMifor afh@erb%néecm@d recelved

bandwi dth is preferably w de-band (defined as
1096 FMERIAicaHoBIgRYs>aNEIDranding, sighalenterpretenfar lntgrm@tung the

ess&{&‘@ ra&ﬂxgegltgﬁgﬁ lQandvvl dths are al so possible for

t he andvvldth with the limtation
that t helnsaepmfm‘rdnia@dbbditﬁenerthemxﬂsseeelmct:neumaﬂ)m;ﬁi@es a

bt g R G o b wen 1
andpifiicitier fércew@rbméowd %&s bﬁil?ﬁ’ﬁ§ CIh'tﬁE'e?rfbo@fmérhethe

draw ngs The invention w | her el uci dated by
nmeaf@MEUNicAEON oigrRAi rr@erpzese@egcecprmeictﬂd dadam heutput of the

app e
traﬁé%%t ér%c |tectur® i%w 'ﬁtei én oS |é°n"\?§ﬁed o an

Fi galutpuizofsthem: @art.op- | evel receiver architecture

accor di i nvention. 07/ 071748 . .
PCP/ EP2886F87 E’Sd geserige 'évé)haﬁg Z’lﬁ/\:ﬂ'sﬁ Qpppwidth s
tr aEl%f@rbe@rna?ﬁﬁEBEn@Whéd% BW &% Fnysiét ARD BIWIYI580

M(I)-IVZS aﬁd ltt? t\al\gtraécl)n%v gslj\ndr\/\(/al gt%I |\s/ eprrefsé(r:ah b?ﬁvl da}ac ga? rg dd I(drt]a in tec? ats hBeW
> 10% F_center OR BW > 500 MHz). However, this is not essential, any
other bandwidths are also possible for the first and second bandwidth,
with the limitation that the second bandwidth encompasses and exceeds
the first bandwidth. The second bandwidth of the ranging signals may for

example also be between 50 and 500 MHz or even smaller.

Brief description of the drawings
The invention will be further elucidated by means of the following

description and the appended figures.

Figure 1 shows a top-level transmitter architecture according to the
invention.

Figure 2 shows a top-level receiver architecture according to the

invention.
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invention. 5 Modes for carrying out the invention The
present invention will be described with respect to
particul ar enbodi nents and with reference to certain

v S00b/pdsgbut the invention is not limted tP'%‘%fE%(ﬁ@P‘M&m

only by the clains. The draw ngs described are onl
schematic and are non-limtin In the draw ngs, the
size of sone of the el enment rray be exaggerated and
not drawn on scale for illustrative purposes. The

di mensi ons and the rel ative di nensions do not

cor r espdriguretd shews al lowedHayel bagsmittep salgme @codrdinigeto the

[ nvlﬁoéljﬂpqrh Furthernore, the terns first, second, third

and t 'ke in the 15 description and in the clains,

are usedrifure 4lisHowsgailsWen@vbetaveerr Schbmar accdkr@igNbSthe

and, not necessarily for describing a sequential or

chriB¥eti¥i cal order. The terms are interchangeabl e

under appropriate circunstances and the enbodi nents

of the |nvent| on can operate in other sequences than
Vopps , ' 20 Moreover, the

terns t bot Quer : ike in

ers Lo SRS DS sAh G il 5% agicutar
pur@abesinent and withaersesivdd toycércsrn @wng@bngtﬁee.haémm is
posi t| ons. The terns so used are interchangeable

undet HB'Eﬁ"bH}qr%tPeb‘& orly té‘ﬁc‘é@"hsnd— hendfawings described are
@Sﬁérﬁaﬁg abd@rd RYSMHiit Wﬁ@ﬂ@%d&eﬂfé Qéégﬁg?me of

opera¥e in other 25 orientations than déscri
i | 1thetalementsiar ba.exapgenatadhand oapdiaginmeyt scaje eiox illusttatize

| aj I d
¢ o iBosel il fbilBhebfs, abB i RIAMEiARREShE fo hEF borRrSha
ot Heriownamu?om tospraptice d)ﬂthltaeﬂxéﬁhe s?bar?egef ggtﬁr pr eted as

e pr sence
?g?gbe¥|§pﬂ§'@€ﬁgregr @oWHBﬁe{'fﬁg $Rc088; F*@T%ﬁngdth@ol'k%d@ the

doegegRAbticH 8R4 Uthe A8InY, @PENSEd Br cﬁéjcmghlsﬂmgoéet\‘i&%n Qimilar

more WO 2007/ 071738 PCI/ EP2006/ 070040~ 9 oth

f ecglemests anst eefaresessariy foralescibipg mesaasiential qrobcmmloglcal

t he T e. ' vice

co n%rrﬂlgé i'%hgéj%gﬁsé% gﬁ%%@&ngeghe{‘gn%%ﬁﬁrﬁbﬁ&e é}rcﬂ%stances
and the embodiments of the invention can operate in other sequences

than described or illustrated herein.

Moreover, the terms top, bottom, over, under and the like in the
description and the claims are used for descriptive purposes and not
necessarily for describing relative positions. The terms so used are
interchangeable under appropriate circumstances and that the
embodiments of the invention described herein can operate in other
orientations than described or illustrated herein.

The term “comprising”, used in the claims, should not be
interpreted as being restricted to the means listed thereatfter; it does not
exclude other elements or steps. It needs to be interpreted as specifying
the presence of the stated features, integers, steps or components as

referred to, but does not preclude the presence or addition of one or more
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not be limted to devices consisting only of

conponents A and B. It neans that with respect to the
present invention, the only rel evant conmponents of 5
whSodeMhze are A and B. So-called narrow bandrFedSioQo70040
systens (defined as BW< 10% F_center AND BW < 500
MHz) have attractive properties with respect to
sinmplicity, power-efficiency %nd communi cati on range
(more narrow conmmuni cation bands and availability of
unlicensed spectrumat relatively 10 | ow center

f r egiiendeaderescintggaradsteps wir denpangnisy or @ﬁ@J;{Sd@feretédThlss,

o0 ARSI S T ol Ao v

t r anstrbe Imltecﬁlmctidc\(&:(ee:wamstnﬁg oniprot compogeﬁtemaiandJlt Weresans
atransgitter and nmultiple receivers) w de-
sysihé‘ﬁiém‘ ResPEChir e pre {fnvgaty}: (5'6% P%Wé@'e"ﬂnttq?gqunﬁﬁﬁsrd

fi ngre deiRQIralA &Pl Ution 15 allows to separate
between the distinct nulti (i)ath conmponents, whereas

in narrcy-balled epgpwhancheadienpustens viseinet s &W < 10%
Smﬁr@éﬁt@nﬁNBW 565%\/\!89)6%&\%05&%8&\% gltoggﬂres V{llth resgﬁ:t to

Transmtiers for narro W T el ess

consiaiplicity, basser—éfﬁudnqarancaruﬂ)nanumdatmrf rraqgmn@r}orpanarrow
Due to filter ca duc ar as

1 srehbicaion aRT end v ARbibn S Ren S Shee BT Rl Ely

f'r opiv @é]ﬂerafr&ﬁl.letn%@s)lb@mﬁabéd% Wi¥-baaH slyatéﬂnsa(dyrﬁ@d as BW
frequency domai n _ spectrumthan the actual settled

si gnal0 haE_C%E%anRe§3Wn6I feR MHha).saweverp fonframgieg (being
m Xéétuﬁél%nc&”%%&% %ﬂkﬁﬁ&é{éyﬁﬁtﬁlﬁ ah ergc%ll?élo%gnnore in

power-on ranp ue 0 ¢losin
t hegerr&ralrtv&iween axrammmnm muulpIeZEecétversjavlde-abnd eastems

R M Ky T

andalidwes asshapaeshetWass thd disthet @OR- ﬂsmnct@ntdbabnﬂst whéreas
the latter rather than the fornmer bandw dth that

det BrAHVsband ﬁYSt‘Pmédfﬂfé FﬂfVPQ,réhWéYﬂfor M EEe sthaared ndgange
fi |E:r%'§nd'e3potop?é IUt@%(‘J make sure regul ati ons such as
E

t hose set by t TSI/ JEDEC are 30 nmet. WO

20071071Va®srﬁ!@§(slfd?zmmmd4®|relws Agstendi tygically &antain a

enbl())ase band part 8 aI rggf% réq%réhcy r[:])grtaf[s)u e{na fq{er capéjbllltles they
produce parasitic transient behaviours which depending on the particular
front-end architecture may or may not have a wider frequency domain
spectrum than the actual settled signal has. Examples include the start-up
of the mixer and consequent local oscillator feed-through, the power-on
ramp of the PA, glitches due to closing the antenna or RX/TX switch etc.
The natural reason for this is that the aforementioned functions are
usually positioned between the low-pass channel filter and the band-pass
band filter, and hence that it is the latter rather than the former bandwidth
that determines their frequency content. Note that the band filter is there
to make sure regulations such as those set by the FCC/ETSI/JEDEC are

met.
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parasitics are purposely controlled and exploited in
order to inprove timng resolution during for exanple
t he power-on and/or power-off sequences on every

WO H9h7:158 ected transmi ssions by a radi o traigiphéoghroodo
6 According to the invention, the parasitic state is
ternmed the second operation de of the radio

transm ssion circuitry part th the nornal,
non-transient state being ternmed the first operating
node of this part. Figure 1 shows a transmtter

accor di Mycaosding do jamvermbediment af theeinvertisndithee aforemenkpned
t he e t.ro

o BRS AbTEORRY  SS e L B8 Y A 6 Horove
bastinangd resotationt rduridgafed exainmef theqpewerrosi andiot rppwér-off
al so called RF part @ccord

to th Ll
Bt SRS BB SANLP TG THH B AP SR PP ety transittr.

ci r AgtdringtdTithi@linveritidn, Bhé\aishid &tdtei BItehhed Sthensdédond
to be transmitted to the correct bandwi dth for

t r aPBPRYQN GideThk theetasifi rapeBIs§oNoP@UAD Baft iithvifiecmorenal,
si 9RG)-trhfisilnt 51, rﬁeférﬁﬂed the ff3p H;‘g% H‘%}M?;'dsfbf &ﬁggérg.ses
occupyl ng I

t he rangi ng conpone rger
bandwi thhgunes1a$i1u\Aa/edtransnmrter aocardingl ®r the inwaintidn. In the

ur ntrols e RE |rcutr
Dot BRI Sh€h o arsmifersinrisbs s dthb P SHioter and
nar egmeiunicatios tengmednivilttho@pLids. toiagds Ba?eb‘ah@vﬁrcaltry 2 and
recei ver according to the invention. In the

enbRAGERAUAHNGTCUIR A, Blsp erlled I3 part agrerding: tp;ﬁhe invention.
CONMBE{REH Bgséﬂahguélk‘h}f and o’ f/’@(}%@g RaZERINE mixer 3 is

circurtry 7. communi cat1 on and i tioni'ng
engprewidgdite blrlnl ltb@lsngoalbdo bettremsRittad todbée tcol_;reet tmmdetb for

bas band. Bec S& aof the |ink t he.

ARIsSib i e JRGcSTa Bpeielln ey & ol ts
conp@nraatedc and baanaﬁitte&vwdldny campris&c tthé ermgivl t;bmponent
recei ved, 25 sugnal passing.the mxer 6 and t

bas8ERRYiING; thedriae). e cht??rld“{'qt@r i aghirusdy Ry ”Eﬂ @‘Pﬁif%‘e" 1
to {WRehf bugose2Eb@rsE thanRwe dirdlitf AUHR h%%?%étg)ﬁlﬂp‘ﬂe

the transmtter and receiver in greater detal
t r adesignacior yiagemittingwithie dhexnarrewer first bynwldtinqmly ses a

Var! abl G5l R4 14 ShlYGAbcAhoRRd GEARNGHich! ke

12 and th t Pansii $Sron
of empomafermrs:pbwﬁj the rhdio recbiaer cfrd:dlt‘ryEE:omﬁrl@éBiRPQnE:uﬂryOS

710m|7xe% 7%§1dpt%rs/e 8 Oc?r/c8|7r(})/040A communication and/or positioning
engine 8 is linked to both the RF circuitry 5 and the baseband circuitry 3.
Because of the link between the RF circuitry 5 and the engine 8, the
ranging component can be retrieved by a direct feed of the received
signal, bypassing the mixer 6 and the baseband circuitry 7 which filters
received signals to the first, narrower bandwidth.
Figures 3 and 4 show the transmitter and receiver in greater detail.
On transmitter side, the baseband circuitry 2 comprises a Variable Gain
Amplifier (VGA) 11 and a channel filter 12 and the RF transmission

circuitry 4 is a cascade of a power amplifier 14, a band filter 16 and
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optionally a switch 15 in between these two. The
controller and comunication engine 1 conprises a
narrow band data unit 9 for establishing the
w@hds9nsbagnd conmuni cation signals, i.e. the ddg$beosinrooso
signal type) and a high-speed control unit 10 which
pur posely controls the m xer %3 3 via a phase-1|ocked

| oop 13 and/or the power arrpl fier 14 and/or the

switch 15. On receiver side, the baseband circuitry 7
conprises a channel filter 19 and a VGA 20 and the RF
recepiignallyi acawvitety B donpeiwses dhasendwof i Theerconirolierd aad
| ong a
poscAnRFicB, crcie, L colkfisBe " Rafi Bl Rao B! gt 9 for
r angstablishing the ﬂ@rrﬁﬂ-bafﬁhe:ohahmracatmySIQ&aldJ recthbyf rst 3|gnal
linked to,t uf of X 6 and

andBF) B earrsread effiep) UFis 0 et PRGN senals ghngiver
conpa/ie it phdsebckdtel0oBCEd KA/ oF ited Powek Bndlfie”RAVehd/or the
descri bed preferred enbodi nents of the invention, the

f ol PP+ Qe Faselyge sideniieasehpnd giseyiton 7 omtpsises ahannel
sid t r

confTie5 15RE R EA hPand fhel RE LBy RIRARGS spinpises g band
W tfhltereéﬁeandt e IdW}Bmphaamphﬂiert H&. cﬁnelcmmmnnhcatimm and/or

start .of .t conmmun tio co onent to

1 R Bndfe R coBPIERF o R iatSy PR AR & sbrainG engine
Swi 2z hTHegdlakér @By BBLGRRBEY Weuqbltmcautaat ¥ the nfiiRSTBE4d/bOthe
the hase of the carrier and the start of the actual

Ai18andéer the hpandlier t7ofopeetfievng fie faaging-component from

con bk Latog of the mxer 3 power-on with respect
&{? 6 ﬁg%%blgh?l the carrier and the start of the

act ual dorﬂnmab@\aat dmnbedrpmﬁenned embobienantanbiimetiteahtiod Sthe

o Ui oo My bR Bk I RAGR BT Yol S penarptaspe

conkangirgesbnieieat:i on of any signal or a combination
of si gnals in the transmtter which enter the signal
chai n- &ngplistimingpffhe powrEAR&RMpiAf thg PA 4wih E?éPS?téO

:Tge ant 6ABHhat of 'Et?é‘ﬁé?an 8hd tﬁé@ bifing éduﬁan%nﬁﬁu%éé%.bn
y involve very speed inter aC|ng
2007/ 07 Icongpapemt VOEEQMMH@D4O 12

- controlled timing of the RX/TX switching 15 or antenna switching
with respect to the phase of the carrier and the start of the actual
communication component to be transmitted;

- controlled timing of the mixer 3 power-on with respect to the phase
of the carrier and the start of the actual communication component
to be transmitted;

More in general, the ranging component may be introduced into a
narrow-band communication signal by controlled operation of any signal
or a combination of signals in the transmitter which enter the signal chain
after the low-pass channel filter 12 and before the antenna. On transmitter

side, this timing control may involve very high speed interfacing.
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On receiver side, a separate w deband signal chain

with or without down-conversion and with or w thout
some form of channel filtering is added to extract

W Sobhfira0 of the parasitics induced in the pergprooso70040
transmtter, i.e. to extract the ranging conponent
fromthe recei ved signal. Thi i\ w deband 5 signal

chain may invol ve high speed I D conversion. As a
result, the above described enbodi nents of the
invention nmake it possible to conbine the

advant ageuecaivessida, ilesenaratbovidelrrnd ggralishain with or without
Co”HE)Wﬁ %e’ﬁve%‘ioﬁ%(fm 6%&9&& %&ﬁé%% o?n%ha%el filtering is
ranging, in a si

denadddd tat @(tmcpfnaottmlnglof &pqoﬂ:areemcs; indated metheecaimsoiittegyi.e.
desc n_exanp lication.to

dov OBk R deBp MBGRAE Bl ORI ehieCeaip B o Widgand
deviigRalcPBRN e e fnvaVeaigh 3peb A LS &SfRFsion.a transcei ver
and a front-end nodul e. ten _the baseband processor

and 15 Ané tastls thg wbpvedeseinasy pabedinefts o the rigyention
deviege it ﬁos% é‘fbt 8 5&1?%%33% ) ané {}gppﬁsggpg%ty narrow-

processor an

ci r band cgmbmrhwaann Bhé Hngismhmudalp'eecletimoforiramga'ng,ana single
t he S9- caI |l ed channel filter, which filters the

ban‘a ®'h down to the W.AN channel bandwi dth, bei ng

about HMﬂme.af&d@ﬁbﬁ@ﬂﬁétew@rmnapasmtcatuommrt@@%&wogy
the other part of the transceiver and the front-end

nodeeCriaee A GXBERIE OF RpRlicAtion foy LAY devisps i Pageribed
theb%}’g\gl e band at 2.4-2.5CGHz and/or the band at

In order to apply the rangi ng technol ogy
descr i bl tymtmi @ixisting WLMN&vdmvd:ampriaspmbanﬂaed processor,

an” deneeT dhel rorBefi e RS en e R8T b9beSie ohe

del fheetranseeWet abantleg@fdd Mto 3 giRgle dduic. tif ¥ AGte@brthy that
which is correlated with the start of the normal W.AN
t r aPth; e B?ﬁebanﬁu erogaﬁman% aygad efothes hapseaivasndeorany

thec,muqﬁbﬁggh TRRNEALEATY bRECELANTacenBhd thiNl R

in a stral exi st'ng I npl enentation
nar elakivghdilter, gvkich itersd thee bandwidthotlowhi tohtheh @/ LtANrichgnnel

B I o e g e e

povitie ¢thed part of then trahecaN@r 21 7the Aloft@nBGhb e 208 widdband

70 go4n9ponents (typically spanning the whole band at 2.4-2.5GHz and/or the

band at 4.9-5.8GHz). In order to apply the ranging technology described
herein to a WLAN device, a possible implementation may be as follows.

On transmitter side, an output is added to the baseband processor

which delivers a wideband control signal (the timing of which is correlated

with the start of the normal WLAN transmission). This output is used to

control one of the wideband components in the transmit chain (whereas in

a straightforward existing implementation narrowband signal would be

used of which the timing is not known within the tolerance required for

ranging), typically the bias control signal of the power amplifier in the
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13 front-end nodul e or the control signal for the
transmt/receive switch in the front-end nodule. The
result of this is a regular W.AN wavef orm of which
\%@%oﬁ/hﬁbﬂcg edge is carefully controlled by thgmpa0 /070040
w deband control signal. On receiver side, an 1np u?
provided to the baseband processor 5 that allows

hi gh- speed sanpling the anal &3/ di gital converter in
order to capture a nmuch wi der bandw dth than the

regul ar input to the baseband processor woul d

pr oﬁromteendTmedwle@ethﬂe@bm‘nogalghah for thedrafismatérebgive swiich methe

hi S n seband i

BT oSAET R oA v W e LARY aitadn BPwhicn
tr amscreamgeédgeﬁs Gardflify comtpled BY tHdideband eomttbl Liynae
used as the input to the baseband input. The ranging

CorrponerQ |r§Cel\£ﬁro%%saéulnwt @Xpr,oa@@pr{@ thﬁéaaseband processor
Ui MBaphnaws IngH-sY -5 Hed %@ﬁ@:ﬁgeﬂqagg%@@gémomﬁ iPBrde?€o

full accuracy o he W I nput. This
r angfipigre @ omabnwider |bsn@\M||d§etﬂwentheyregtsles irfpot tedtd hasdbagd

Si R ARIRAE PSR, 1h6ESdhed Flonf T hErtGingeate duon

Suckpeasl salnpmhgmidSeamﬂ aipufi ghlesut passimy thhfohgh any of the
W rel ess te gpomﬁg}/ known to the person skill
t heN{FQW-bRpe dilte n fe LanseeivaeSepi BedouBe ¢f f@ﬁth%@”'d

Canpe Q@emethbrlne@cr foShk SREBhA@NGRIt VTR r%lﬁ%gﬁ%ponent is

standards, such that the data enbedded in tf¥
r an@roﬁgS@dh by cexdraciing sthe sénemt-agival b thec eeqee@dbwavef@rm

l e equj o
SR h Rl Bk P8 BTALR T ranig
I\/Etd:mdpdrmnt as tduhbaéduregntly hesed ﬁdrae\stmdueigmﬂmn distance between

?smtt and at | east one receiver, the
t r ANHRMIHE AHLPCRY®an RF part (4) which is actually

desi gnedh Emﬁllaﬂh@étﬁédd!%y fhad ¢ a‘el éédlle@nsr&ﬁépﬁan@éiﬁs lsBEh as
transmtting a first ype within a first

ban@lketeoth Buﬁ/or Zighegyp Ob@@mﬁh%r whelgss éeahnglogy geown tonthe
”Dd;‘[?eréé?ﬁ sk|§lé'@mi1tetér{19\l&e§ﬁ&QFg \ﬂ@wﬁ%sér}b‘é‘a rﬁ8&5ﬁ£étﬁ>'n§%an

St "a rangin 'es a Seco
baniokevirdidie mwpedhct cmnmﬂlapasme ealwngntmmﬂsdst, lsachi thag the data

baned%gé&,d %nh%en?éﬁg?rgg-gﬁr@“ %1 Pgnsmlssmns can be received by

legacy equipment.




steps of:. 10 a) operating said part (3, 4. 14, 15) of
L t.he. radlo transmssion circuitry in said second
al fted 05/18@@&3“ on mode, b) tran$iM3AANDa signal of said EP2006070040
' second signal type conprising said ranging component
J by purposely controlling transient behaviour of at
o i.rcuitry conmponent, (3, 14, 15) of the RF
R%éﬁégeémﬁh%ag%S radi o transm'$sion circuitry, c)
receiving said signal on said at | east one receiver,
d) estimating the distance between said transmtter
and receiver from said rangi ng conponent in each

recei veds spgfid fof es%&ﬁl@th@%ﬁéﬁdé‘%%eﬁlaa{rﬁhélmttter and at

characterised in that radi o transm ssi on

ci r legst pye regaivas tr@otfﬂﬂsnyté@ fsavtrws@bﬁfdpg&r('&) \vhich ig actually
Met BQQ%ﬁé‘&%rdeQrah Rg &h & fist 39% FaglonfME)?QefBr ?r%ﬁﬁfn'ltﬁﬁ%% first

the stéps of era % sal part
S tr aalgﬁalsmp@nWGhmcau ﬁrsty BRdwidihd biit iss talsco pperetbierin b decond

an%ﬁér@ﬂ? hida (?n%f:ﬁggéfr?'ﬂ?}g) ?&?\:%i% J}daﬂ Sedhdisi S%Fglﬁggt a

mean’s adi t ransm
ci ramgingy . c@Bpadnentktwhich aoceupiésgat cesoyd ort@ndfvidthe which

pr egﬁcfbﬁpé:s!s@% rgf‘ld exsggcfsatﬁgﬁétsb%ﬂdw%tﬁ QI% n%gqﬁ%gg?l&uﬁﬁgmg the

one circurtr
m xstepg 8. and/or a svmtch (15) 5 I\/tet hod according to

10,20 0B Glerkfify BEAAYS, 8 84 or R LT SRR, Hiiy
30 si gnahsamfmbaoadabpsmtnondnmiegnal type conpri ses
and” Bk JFAATERE % S eBsh el SSaong, BB bheRERmpreing said
25/ 10/1 éOﬁﬁg@bldmmehgg gr;}d@ely&iﬁﬁ}omngﬁﬁﬂs%mmﬁhbwour of
Dooni out drant SoRREENEPR GhYenld) 8 uls B part of the
15 conpri seaadibaesishgsdidiecireritsl, ved signal to a

c) receiving said signal on said at least one receiver,

i,
:

d) estimating the distance between said transmitter and each receiver
from said ranging component in each received signal.

2. Method according to claim 1, characterised in that the radio

20 transmission circuitry further comprises a baseband part (2).

3. Method according to claim 1 or 2, further comprising the steps of
operating said RF part (4) of the radio transmission circuitry in said first
operation mode and tranémitting a signal of said first signal type by means
of said RF part (4) of the radio transmission circuitry.

25 4. Method according to any one of the previous claims,
characterised in that the at least one circuitry component is a power
amplifier (14), a mixer (3) and/or a switch (15).’

5. Method according to any one of the previous claims,
characterised in that said first signal type comprises pure communication

30 signals and said second signal type comprises composite signals
comprising-said ranging component and a communication component.
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posi tioning engine (8, 22) wthout filtering its

= DA O width to the first .bandw.dth. 5 7. Method .
b ;Pf!”.’fed-:(??/_ﬁgzé@gwdi ng to any one of GLUMSRAMUY ous clainms, EP2006070046
characterised in that said ranging conponent conprises” Ea
4 a time stanp and step d) conprises the step of °

RegdpsereREneeee ti me of arri val15of t he received signal
with respect to the tinme stanp. 8. Method according to
claim?7, characterised in that said signal is 10 sent

back to 4h s r before determ.ning said tinme
of arri v%l.@eg{&nwb{%%éﬁﬁ%%cgor d?My PBeay SR erevigus claims,
cl affsagtedsed ira thet tsezp spdofmprised heddipitb MR dignal to a
seng,d: tiple regcej.yer i are_in
o5 nbgsitorti ariife [(87 oY Stithall ffrB te naancvieis @ the firs
conp@nidyddthdet ernmining of a tinme difference of arrival
bet ween l,tiple received signals. 15 10. A

% tr ansni tﬁ' g?etg]éﬂpﬁ%g?rﬂﬁ‘gr aldi P aPRéri 85 e cpreviousr yclaims,
hawthagaderiseBFnpaattsaidh)anithigtdbnso it Uk Wséjseﬁ'tﬂ%e%Fﬁq%r and

I'ng

opesrtggi?g in.a fjrst opre]ratio_n_ nmode rtransm
a fIvsh PYRYPES PESeR Phietermininasa timenelwrdval dfithe irsceived
al ﬂgnwmha&@dfbme&mgﬁn@per ation node for

ond signal type conprising at |east

transm gt a, secon )
a rangi hg weglﬂ‘b%ﬁ%?ﬂrdmit@lﬁ"%cﬁpﬁf@gacaemmdhaf)said signal is
10 basdni biadk tenke i ! BSindd -
FFRASHItEs bafark gg@f@?ﬁ@gsélg ?lﬂég&fi%‘fl&alRF

bandw dfh nd. nmeans -(11, 1 eratin
part (4;" Methohaccording @pay aneoif the gimad -6 pehepactetised in.

cothiataaid Bignbr RN nhm{qaiéwg i St Qe onisati
cirg itar lggorrp‘z)b‘r?gﬁtm (t3, 4,7 ‘Sé)‘%f“%%'}g [ BYEhrqnigation
i ow& nggé} othgy @”daﬁb"‘ ngfepcdhmmmrtseSZBetkitmir}MQ of a time
| amereidoast AGRR DS o ANMIL HeailIPGAGHE L 2o 1"

that the radio transm ssion circui
conpri sty '%tm@ﬁtﬂﬁ@Oﬁmflsingmdiolﬁandmtssbn%ﬁwtt@r having an

ACRET G4rh Fhichaik f ur 1 onprising. a .

cormuﬁéil cg‘%)f on _engirgn%d?"f, &%Qﬁ%gor&eéﬁg}%"bﬁrw st peration

beMRge dorrnsnaitiing finst signelptype ofithirhe fiestroandingdthibdfis also

enghesbletine ooh ' nnected to 30 an

oL AbleliS, S¥coAd bbefeton M diior VaRRE G p Sefnd Reaskype

f SIORTEING ialglesali @ 2amguENDESNSMERT which o2&Upléd 20QEcond

20 | Ha?ﬂmh%(c%?r{p%gghw&%%\e%%g &:e%irs%aﬂidv%t%, S;nd means

(1, 10) for pperating said RF part (4) in the second operation mode and
purposely controlling transient behaviour of at least one circuitry
component (3, 14, 15) of said RF part (4) to generate said ranging
component, '

- 15

25 11. A transmitter according to claim 10, charaéterised in that the
radio transmission circuitry further comprises a baseband part (2).'
12. A transmitter according to claim 11, further comprising a
communication engine (1, 9), the baseband part (2) being connected to an
output of the communication engine, the RF part (4) being connected to

30 an output of the baseband part (2), the operating means for operating said
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R -_slacen nt page 16 RF part .i-n.the second operation
"bei ng fornmed by a '&MS%M r (10) which acts on EPQDOGOTOOJ

the"RF part (4). 13. Atransmitter according to claim
12, characterised in that the conmmunication engine

.'Re Q%reLn%ﬁ% gpggta processor (% having a first 5
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ed related to the first bandw dt'’h and the
controller conprises a control processor (10) havi ng a
secgpd ssor speed .rel at d to t seco

Dot RThiT 5 geop ErgratioPeRod Lsing REmed o aicentrgler (10)
chawhich erctssardthenRFE patt (4)oe  data processor and the
control ocessor .are s hr ni sed. . 10,15. A

transnit enf‘E S’@E&‘P&? ﬁgj“cf% é"ﬁfmt (Rbagacienised, . fiat the
chac@ain@hicatich léhgirieat:oﬁrbﬁs&c aO@I'éfa Ws'séf‘f(ﬁﬁ H@v?f@r a first
switc

nd/
I(e)a%rPC% vveirspa c’ﬁ qth cfé’ntﬂl“%) iaréH tg{j‘dfl‘ﬂ‘éh @hsh &B?I @qmtroller
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and exceeding the first bandwidth, the first signal type comprising pure
communication signals and the second signal type comprising composite
signals comprising- a communication component and said ranging
component, the receiver further comprising a communication signal
interpreter (21) for interpreting signals of the first type and a ranging signal
interpreter (22) for interpreting the ranging component in signals of the
second type, characterised in that the ranging signal interpreter (22) is

directly linked to an output of the RF part (5).
18. A receiver according to claim 17, characterised in that the radio

receiver circuitry ‘comprises a baseband part (7) and in that the
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v wn- . P 06070040 Repl acenent .page 17 conmmunication signal .. . .
, ;Printed: 05/12/200%t preter (21) is cohmeédSEAM® an output of the  "EP2006070040
ot U rbaseband part (7). 19. A‘receiver according to claim s
. 17 or 18, characterised in that the ranging engine
i _ (22) is directly linked to t out put of a m xer (6)
Repdsediendn P2RSLNA (18) and/ or band filter (17) of the
RF part (5) for retrieving the ranging conponent from
the received signal. 20. A receiver according to claim
17, comgnigricatpn sinaalaimterprederd (G i6 rrenneeted foaARiqigput of the

engy ksyypart of a separate w deband signal
chgzga%Sbléﬁ%E?ﬂ\t/?Qg hi:gh speed A/ D conversion for

ext r act itAg Atneeeivemagasriod ipelaismd 7014 8f eharpcirdsed beinabthe
St ggﬁéiné eﬁ%@% |§%&I;%M 6QRd output of a mixer (6) and/or an

5 LNA (18) and/or a band filter (17) of the RF part (5) for retrieving the
" ranging component from the received signal.

20. A receiver according to claim 17, 18 or 19,' characterised in that
the ranging engine (22) is part of a separate wideband signal chain
involving high speed A/D conversion for extracting the ranging component

10 from the received signal |
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