10

15

20

25

Met hod for estimating di stance between transmtter and
receiver, and transmtter and receiver inplenenting

weaow/oTeaedhni cal field The present invention rebpeal/@B2006070040

a method for estimating the distance (also referred to
as range) between a transnittqr and a receiver, and to
a transmtter and a receiver in which the nmethod is

i mpl enment ed. Background art Position determ nation is
an inportant feature for nmany applications of wreless
networks. It has been proposed either as an additiona
feature to add value to w rel ess conmunication

net wor ks (such as enhanced routing or ease in
installation for wireless sensor networks) or as a
stand al one feature when | ocation awareness is a goa
initself (such as asset or person tracking
applications). Mre specifically, there is a grow ng
interest to provide position determ nation features in

:02201191_ btioU, iréro@%ﬂ‘aﬁng‘%’téﬁéé Bgvbéé}ﬁg;a%ﬁh&% %%ggc(eﬂier,
scenari os. afgl irah@ﬁiﬂteﬁﬁﬂ&ﬁb@éiv@fﬁnmamhglsame
Posi ti oni ng System see for exanple enhof f,

B., Colli, J., and Lichtenegger, H , "d obal
posi tioni r|1 . system theory and practice" 4th ed.
Sp 4 ) and E-91 1 for positioning of

emer gengke Catdsent Nng&htidH FEIleS BT %S ni&RBd | R BX@MRLify the
Sun, G, Chen, J., @Qo, W, Ravazi, B., "Signal

Pr distsien@ldceodfairgdds asrange)wetveardadramssiitieoanch@' ' receiver,
Si gnal Processi.n azine | EEE, Vo|. 22 . 4,

1ng§ to @JF%FS@UUSE?A/‘?% eReIVERKEW 'Fhélf%,m%tbggt@ mplﬁEquged-
based on the estimated tinme-of-flight of signals
transmttedby a satellite constellation and as

r eBaickgfoumyd tare posi tioning device. In the case of

E-91 1, positioning is typically based on the observed

at t enuaPpsiiopideteranisaiigrissae ioperigideptyre fer mapyiapglications

o RSB BBT A B00 PR M4 Bl e
gillgcﬁgéiﬁisgam@ W efrdle 3! fdohtrh@nichdiors tHedRerks (suchfl asi &ftianced
routing or ease in installation for wireless sensor networks) or as a stand-
alone feature when location awareness is a goal in 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 perfornmance

walegraderag on i s the hi gher nunber of reflecti oPcST/APTNING/070040

often obstructed line-of-sight path, aka nmulti-path
propagati on, which conpllcateﬁ the estimation of the
so-called tinme-of-arrival and“hence tineof- flight of

the transmitted signal. The reason is that the

recei ved signals consists of nultiple superinposed

at by ruaatetlite deinsiadi@tiancanshas eeceivad dyy theppesitioning hciiawice. In

I d tao th band t
s casen Rl e (REREo bt FRRl "Rashd Py e bpsprved

' naft?ﬁuétldﬁebﬁﬂf@g\@;nﬁg@ te?%%oﬁB? the t@YrﬁHa@l%mdAgmﬂ eple base

resu copies h everal nmeters nor
t hatatibhe ihithe- adllutarghetwosk h\Wiile thgsecteichpigues teve adequate

ted fromthe |a
o PaHEaN e SUiG08T o when 3 auBIcn Y BB P ke Esional i
magpbil e thé?] sﬁﬁgrefog\f QC&H’QQ* fh ool %h@lrd?ﬁ’r%bht elrhe key reason

detfermnati o oor environnents wth

nufdrithizapérfarnegragategradaties h@ltlﬁ&l@&gl’tﬂ%ﬂnbﬂﬂ' of reflections and
ul trawi deband si gnal | i ng have been proposed, for
ex@ﬁ%’l‘ lb%l H@é@‘érﬂ'”ﬁ]o '@ﬁ brRadhn ake upwltbeath |R59P@1@atf%1r which

?hﬁgéaétggtﬂ%ggﬁngl%%g Kve i% gﬁﬁgﬁﬁ%e@gg&w\ﬂ 5@5 FPce time-

Ge@f -flight &f theTtraﬁsmEted anahalf‘hesree@on iKahay B@hiecehted signals
Mol isch, A., Poor, V. and Sahinoglu, Z., "Localization

VI gONgists 0l kiplensu mLim @@sedsatjﬁratuatpfi odelayed @nERfasenkotated

B o2 o BB M GBS o e i of o

thﬁahsmtéﬁoﬁghalsaﬁﬁeé@%ﬁld@ paVsler widy epad |het$1@| fifheQdbmain
for separating the |ine-of-sight propagated copy from

t hand é“relr@@t@@dc@pové@laﬁ Ane teseuﬁs@ppte@thVIggéra\f@dledrﬁeveral

receiver ultra aII| a

SeFTeUes ot g PHoRE SR Ao BRicellPrdliBe separated

nafrbm/mngttépmﬁé el a\hiaaﬁduée 6%P§mt Petgiitidiestimate of
budget. Specifically, the signal-to-noise ratio at the

r ethe same geder gfrroponitudsnal |y worse as the bandwi dth

rcr oSt e b0 SR "R BN A prian o oo

fr 8AURSHMes with rich multi-path propagation, techniques based on ultra-
wideband signalling have been proposed, for example by Kegen Yu,
Oppermann, “UWB Positioning for Wireless Embedded 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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whi ch ul tra-w deband communi cati on usual ly takes
pl ace, due to regulatory constraints, the power

w@oosiomoas on of such systemtends to be signi f PCEEP10¢6/070040

hi gher than that of classical narrowband systens.

Several technol ogi es have bee%‘ proposed that conbine

t he advantages of both ultra-W deband and narrowband
signals for their superior properties with respect to

di stance estimati on accuracy and communi cati on

ef linkcikaget.aboesifinplly, cihey Simabé@nbiﬁel yatid mt the receiver gets
US- A-5, 960,047 an al erting, si I S sent

naP BRI o 43 e baimgthcredass. ahierS. F dlwamged in-

Si t I I t
betgtglzérj n‘éﬁb rg%mélg'ttlf' p[?%rk%/?%gr? bé'ﬁ(?] gﬁ@roth'e hlgHFHa‘Phélsfré&Eency at

cowtnighi caltreemislebandgi m:pmrﬁynlt:ataordl sisoalby ytaked ipimne;vejue to

ther e of the ultra-w deband rangi ng signals.
squipt 688‘?'7@3'%@51#}? ROEY PoAHAIGh QhsuT SaSindends to be

Sygghnﬁgnmh@ar r oﬁ) Wf El%*% G hé%@g?gg%&ﬁem't o

I'S use OW-rate
dat a coﬁwenatatechnologm maw|MH yorbposed stha\tebymbme the
poses, whereas the ultra-w deband signal is use

Fof oﬁdY%ﬂ*ag% ofrheths ydiraddrbang b hHareweandd sty fQﬁdthelr
di sad‘%/%{n E?oéoe@t%ov\"ﬁ‘t’r?rre%%& H‘edl%t%bh?}"éé‘tﬁnatlon [ascuracy and

rstl hee separ

r adomntummml uﬁrcuemyl awsd sfmphdmyampsbt:ﬂwelg ANWS-A-5,960,047
recei ving the narrowband comuni cations and w de- band
raﬁ@ﬁi@f’f@ggﬁia’ﬂ@ issendrufing at hriraweard tiangnMitgpaleng with the

tr OhtehlesB Rl 06, A8t PPl e BB A eBPlote hpster
eXIlﬁR | gt ap@vifed dyr %‘dﬂ@ﬂﬁbm%mm@rﬁlbéﬂ’@n@ﬁot Sitnpsiffy the
whi ch they are inplenented. Disclosure of the

i ndisaevey and inzprame dhenramge hkthsr lelb'@ﬂwldeheedtra@@ingcﬂgnaIS- In

'd d_for estinat t.he distance bet n.

QT pRUIPRTIR' 2oBin & aTOMRAH hSCRID hasigye with an
SeQWaa\WRie'b@ﬁUQréﬂs%ﬁﬁfé?' Met'hlsﬂ@y’étéﬁﬁ tlﬁ@rnaW@)Wband S%nal is used
communi cations and ranging signals can be avoid
Thfes laivanaite datdnicovwduricaiionti agrin dypiselly farediscoveny purposes,
t hehereas t%e ultra-wideband signal is used for ranging.

The systems known from US-A-5,960,047 and 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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showi ng the steps of claiml1l. It is a further aim of
the present invention to provide a transmtter and

wo eaegiovens f or i npl enenting the nethod of cl ai nPAI/EF00&070040

further aimis achieved according to the invention

with the transmtter and recei4ver showi ng t he

techni cal characteristics of the other independent

claims. The follow ng disclosure relates to the nethod

as well as to the transmtter and the receiver of the

i ntrenteed. fOA(Sepada'teg'adiD traESGQiWnde\does ferdthe communications

transm ssion CII‘CUItI‘\é sed which is operable in at

| o284 reR@nNgSNgls £an bergvoidedpge, first signals of a
first typRg &mn® |§ RARVEHT SELotHG B f’héC Hv%tntlgﬁr\mfh 468 method

and in a second node, second signals a second type
arehmwmmdheﬁmemsoﬂMa$m1second S|gnals conprlse at
onent occu

encompatds Aote" SHBCHRGERENT ITvenios fararie & fansiter
ACEH& L Gy & ok nﬁpl'em@?ﬁthQHe rﬁé}ﬁoé%‘?eelbqirpbﬁndv"' dth of

rangi ng conponent ehconpasses th i rst bandw dth

of the Thlssturﬂ"uep@mf issiaghieved aducrdingetnthd hlalerttlbe with the
first sn% nals are transm tted in a portion of th
balansaitter\andciecelyes sbawing thentechaigi ﬁba@éﬁtﬁfbﬁ’ﬁ'@ﬁtOf the other

Thln%e@@h&énl’éalﬂ?sss' ble to use the sane radio
transcel ver eV| ce for transmtting/receiving both

types oThsifghéling detspes rélatdsatd Yhe angthot @f wdlleas to the
radi o transceiver circuitry, which is actually
delpgwaHter @ndithe receiver of an¥emiari n the first

bandw d I t

Fangt ng EniTR A0 oM ons dodo° RahPARRI R T used
I t whiePnisl sPerBbletip atdeast tb\rcﬁhro‘dlégedw a|fﬁst0|tn|@§é myt@gnals of a
this invention allows upgrading existing s st ems

deBisg e B6e tmnsmné%@ \Aammranflr@tabiandwwthra ina@ sgcane mode,

ran% J ng&) F | ai trlen thet tehat ato d_sianals

| CSROTBLAERER ohe’ Tl Beberreo Prsinin e diondosio

tra&%m.&éldt9|e§sgaaﬁaﬁgm9t boﬁnpwn@ﬁf oI@aa;Siym th sb@oﬁd bandwidth

preferred enbodi nent he i nventi on, e radio
encompassing and exceedlng the first bandwidth.

According to the invention, the second bandwidth of the ranging
component encompasses the first bandwidth of the first type of signals,
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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transm ssion/receiver circuitry conprises a baseband
part and an RF part, the latter being the part which

w0 s00ased4$ or the rangi ng signals. I n a preferredi/EP2006/070040

enbodi nent of the invention, the ranging conponent is
generated by controlling at Sast one conponent of the

RF part of the radio transm ssion circuitry. This
conmponent can for exanple be a power anplifier, a

m xer and/or a switch, or any other conponent of the

RF partin The priefetredi grrabodigpent megf f e eireplion, the radio

cEBRe s HHLfecB )R ey HipPLTEan BaRRERId o apican RF part
w fH?e atte P B 'tﬁégi%?mﬂﬁﬁ@g?%@@& de‘retHe rafl Fn'@esl /&I Ng

conponent . lon, a rel atlve y harrow
bandwi dirha |pa;efée®|drembedlmentloé\the)fnvza|nnpm ihiet nranging component

S o SR s o
fgﬁég@]g P@Fmés‘?&ﬁ%’ir}fﬁllt il o?&ﬂhSﬁeﬁtr@éW?d"r &?ﬁple"_t%a power

bel ng estima e di stance et wee

t r anplifier, @rmixed andeiavewitchyror rapyether @ﬁﬂporaéntbﬁttlwem part.
transmtter and multiple receivers) w der bandw dt hs
have nof Be &fsttr%rﬁw@%mﬁépf ?é%mpl‘? GANBRYIR PHrer ¢eramMunication

HBHER WIRPOAIH G 0oRLI U 18y SERBHEL 8 AFUBSH signal

eas for

naMthV\@rchﬁmledéitlbﬁ ¢dTﬁp©|®e§ﬁ10h@kt wavied aangingr eompeaced For
and hence provide poor resolution. As a result it is
de§©mab4fbcﬂtm§1t a Heladwebhaapamd WiaddwidRc ise desiraller inr yiew of

PROmERD. ddd-BfEbEL] S Baf IRl LAkl ERH ORarrow
f e@@ﬂnﬁﬂ.ﬁuéﬁt@ﬁﬁ!barﬁd% andd av hill Aty lﬁmgéﬂﬁed’\fsp@@tﬂjm at relatively
filtering its bandwidth to the first bandw dth. The

di m@@et@sﬁemn@eﬁ)pr@rremmg doeipei estimatien of etbeo«ﬁlstance
de%ermn maof arrival of the received sng)z;[\
etween a

R, e RgtedF R el Upr orSrd °° g
r afgh&Ritle? BHRNRIIIpAE fet<i d19) Wér@add%@fﬁs‘ [ave H@)ré‘ attractive
preferred enbodi nent, the received sign may be sent
baptopestieh vieanefatiner termpoeed desdlation rw.hldﬁ allows to separate
between the distinct multi-path components, whereas for narrower
bandwidths the temporal waveforms are smeared and hence provide poor
resolution. As a result it is desirable that the second bandwidth exceeds
the 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
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arrival determ nation npbre accurate. |In that case, the
transm ssion tine and the treatment tine on receiver

wa@tae/ozn7es t aken i nto account whenconpari ng t hePCT/RB200§/070040

arrival at the original transmtter with the origina

time stanp. In an alternative.enbodi nent, the signa

Wi th the rangi ng conponent na9 be sent to mul tipl e,
synchroni sed receivers and a time difference of

arrival approach may be used. Tine of arrival and tine

di tompariog tbe time iofaarridal at thenatiginal rr@ohmimrewithrtbe original

exETBnSeren Hore, SAsmefe AR BenLc R althg wgth fee ranging
' N¥&AbbABNEC rbé%?n@'?ocrﬁﬁﬁrﬁre' r@n@ﬁﬂﬂﬁsé’&“rééer\?&'gsar?d“a time

t he part of e radio transm ssi'on circuitry operabl
i nd'tﬁ’eeertcmorﬂemuvalbenpmwesma?hbefursezi binte o cannistal and time

th hth band
o IR Breidd hias e AT RBtOn JeRANAHES SR i the rast and
[ngie?efo‘ré‘ﬂé%%fﬁﬂh‘éhé?;ﬂéhéﬁonﬁ‘é grent i oned, this part

or exanpl e be n a preferred

enbodi nEhe trarsenitte@ascortingr toctirpinivertorm cootprises cat bperating
engi ne. The baseband part of the radi o transn ssion
ci megnsryhick %ﬁ@éh%d’aﬁ bolheoiadinifrappmissiqn circuitry operable

ar o bl s R T MSPaid eboBd RGeS, even

t hthovigertaeiegammeiaths sref difforsht yreararamittel lusingMhiecdame part
acts on the RF part. The conmunicati on Q(?I ne
B

pr ef éh@br%ﬂ'@orr@fﬁ@@@% SHCHItRY: obe seentiangd.nghia paitsmay for
%%%ﬁﬁ queg e% ted to the first bandw dth and the

prefe y conprises a control processor

havr ng i Sﬁcoﬁ@féﬁ'@@e?e&ﬁbocﬁﬁ%ﬁ@ r gleat genswitidre soppPRisks a
bandwi dt h. The data processor and the contr ol

pr eemsYHcation enefner abhy kysabandnipeddof The ermatran&rmssmn
anpr TR hbfes 84 or oo i EouMigE i, St Ena he
CORFr Ydreds brohmecte@ntd Ar %utpﬂ—h%fbﬂ%%b‘éﬂﬁt part. In this
preferably conprises an anplifier and
embodiment, the operating means is formed by a controller which acts on
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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channel filter. The receiver according to the
i nvention conprises radio receiver circuitry for

wo eaeioviTag the first type of signals wthin thect/EPBD6/070040

bandwi dt h, a part of which is provided for receiving

t he second type of signals w th therangi ng conponent
occupyi ng the second bandw dt h, which enconpasses and
exceeding the first bandwidth. In case the first type

of signals are pure comuni cation signals and the
setanging gp@ponesi geralpying et sasondrippusivtieths ekl encompasses

d bed b furth
cﬁﬁ%lﬁ@s{e 80" Biey et Hamciyigiic s Casg: then I JvaS i csignls are
Fﬁﬂev%@nﬁﬁﬂﬁﬁﬁh&?télgﬁbr@' 9n@ theaB8cahd apse & §igﬂ%ﬂ$ are the

erpreter for inte eting the received ranging
coopopesite dignals pdesﬁcmtreeld abobeditimemeceiviee fuetien comprlses a

recei ver Ci rcwtra/ onpri ses a seband art a an RF,
aPRTiSRom A st 9NsE: AL ghr (0 ﬁh.'eherp%tw.gov. 4 fegpived
re Sr‘n}ﬂd"rﬁc&%nheﬁﬁﬁlg%cfé(’?gn%ﬁg §Ii |rr°ter r@tetrr?blslnterpretlng the

odi nent communi cati ter
comcean@ﬂranglrtglcmppuéntof t he baseband part and the

rangi ng si gnal |nterBreter IS conpnected to an_out put
of the IRF2pagierredrembpedignisdineeradio 6@&&%%&@“&%9@“%395 a

e B et SRR o' RERP G YRS R R B e 8 (e s
bapewiddfor sepsieingrsid yevbste typanst dighedls Hadh&SerBMhSd’mﬂé?ﬁ@ the

F center OR BW> 500 MHz). However, this is not
es@@mmtmlcatmw shanalr indereledt iss canaesioso t8ogsi ButPutopf the

ndrot e 3R, RECRR FANINU  nab kel s bbBedB o an

f| b&tpubanthed MFtparffhe second bandwi dth of the ranging
signals may for exanple also be between 50 and 500 MHz

or evenlrrs,rﬂl | @nbogimertts ddesernibad orbafe, t Hee dirgivi beadwidéh is
fobtegmaty HawenSaid i ae B e Ao  FRL &R E < soo
MHz) and the second bandwidth is preferably wide-band (defined as BW
> 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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Figure 1 shows a top-level transmtter architecture
according to the invention. Figure 2 shows a top-Ievel

W0 e@eiovens ar chitecture according to the PCT/EP2006/070040

i nvention. Figure 3 shows a |lower-level transmtter

scheme according to the inven%ion. Figure 4 shows a

| oner -l evel receiver schene according to the

i nvention. Mdes for carrying out the invention The
present invention will be described with respect to

part i cuFigure Boshibwe it bweardevelt transshiieesckeme aegaraing to the
drawi ngs but the invention is not limted thereto but
onlYeBYOthe cl ai ms. The drawi ngs described are only
schemat ngu?é‘d4 &hBWR08 - loWBr iV - relcBivieh & chefd %%orcfhg@ to the
size of sone of the el enents nmay be exaggerated an
noinvendem. on scale for illustrative purposes. The

di mensi ons and the rel ative di nensi ons do not

correspond to actual reductions to practice of the

inggﬁds%rc%g, iRE'JR the ihDPEntish™ first, second, third

an ' 5{'|—ﬁ'I'|'e—ol'es‘cl-l-[:rl'r'o'l'landinthe clainms, are
used foThdigrbsaguinyBhtion kel WeetestriBddvittl @spatstapdrticular
not necessarily for describing a sequential or

cheowedbnertal anst with. reference tascesiadn drawingndnydaslievention is
. i 1 . d -
T8 ERBECRESL o S5 SR A RS Tl ar

deéﬁllyi @ nidtid dhdistrs ﬁbﬁdirﬁiﬂhg.i I th@_bdréw_tr@gs, thB&izeebMBome of
top, bottom over, under and the like in the

deter elemanis amey bRexaggeried randuselddrayn gesoalefanibustrative

urposes a net necessar,i fpr. describin elative

P bhitRSRs T afhePERE 2klbY eRive itkhRions detnd aifespond
apﬁf@@chbﬁﬁe@lu@ﬁéﬁé’f@b@&ﬁ@é o@ﬂfé inahtibme enbopli ments of
the invention described herein can operate in other

ori ent aFughsmodren estarmsedirsir seicbndt thirédamtertbenlike in the
description and in the claims, are used for distinguishing between similar

elements and not necessarily for describing a sequential or chronological
order. The terms are interchangeable under appropriate circumstances
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 thereafter; 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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The term "conprising”, used in the clains, should not
be interpreted as being restricted to the neans |isted

wo beeafaer; it does not exclude ot her el enent BCDEP2006/070040

steps. It needs to be interpreted as specifying the
presence of the stated featurss i ntegers, steps or
conponents as referred to does not preclude the
presence or addition of one or noreother features,

i ntegers, steps or conponents, or groups thereof.

Thather tfhstuses pistegers hetepsporessinponeatsdevi greups ribeiesif.nghus,
ne ns A and to devic

$19RgCh R%|eye>sﬂfe§%%oﬂ@%V§eAC%af'%”9 rReaRs Anch; should
W b SRR th ASMLSRI RG] SHIPBF LoMpohBAtORlaNd B. It means

rel evant conponents of the ce are

Sothead Mithdrespe cio-tha e serdi ioventisine thee Odiyfrefes@naso®pbrents of
10% F center AN < 500 MHz) have attractive

pr BlsefRYies alg P‘ha’]‘cgé\:)ect to sinplicity,

power - eéB'd“a'll@BCMagB% G%{H;U‘gl @téy%fénﬁé‘g@%ﬂﬁﬁa’rﬁs NBUY O 10%

comruni cat1 on ban briint censed
SpEctenter AND EWt « \5®DyMI-k2\)vheeete&traétl\&qpmpeirtm with respect to
conpared to w de-band sy stems (defined as BW> 10%
F_elgm lighty, O@CBW@?@@'@”%?” HE QRN NICatign rrﬁﬁgﬁnémpb%l Rgrrow

es&br‘ﬁﬁ‘idrﬁ&tfbfn B%sdéﬁc‘i %Qﬁﬁatﬁﬁtg"éﬁ%hbé %é&F rgq relatively

receil ver, enera ween a

oy Qbﬁteli'ﬁfﬂﬂu‘eﬂb&b) Wodfpabw(ﬂo wa@mdem@r(@eﬂned as BW
attractive properties in that their finer tenpor

re3ol8¥d dn.centaswedR B We partle Midzneldawener, diost raﬂ@tng (being

ety of YEVIRARRe SEEERA BARER, e RRE B b ore i

pogénés Bbtivéda tidramsittef hAA nllgplenaiceRebaNFlidel bl ESpstems
systenms typically contain a base band Fart and a radio

f r Bavemogrepatiractivge preperiies an Maﬂhem iness temh@yal resolutlon
@iuce ar.asi tti % ttr ansi Ent Ibeh Vi o tghl ch de ngeas
8 BEPRIRE PGB RD - R sl it s
nOFn ﬁéW@waoéModWstéﬁ]@%SﬂéMp@%mM\/e?@m% bl@‘sH&%ﬂec‘J lé\'ﬁd hence
actual settled signal has. Exanpl es include the
st pravidgppodr teselutioner and consequent | ocal oscill ator
feed- th]i' %rﬁlttctalhsefdﬁ)' narrowgand wireless systems typically contain a
base band part and a radio frequency part. Due to filter capabilities, 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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ranp of the PA, glitches due to closing the antenna or
RX/ TX switch etc. The natural reason for this is that

wo b@7afosenent i oned functions are usual ly posiPCDERI0G6/070040

bet ween the | ow pass channel filter and the band-pass
band filter, and hence that i OIS the latter rather

than the former bandwi dth that” determ nes their

frequency content. Note that the band filter is there

to make sure regul ati ons such as those set by the

FCC/ ETSACO®DIQ o enngrnbadiowandiafghe dneentar dbé redetenagntioned

bUPREBHES et inpedly SHeMECoPRddORHORs R *Pier rigr iarove
ti ﬁ‘?nﬂﬂg rr‘é§8iu%h°@uﬂH§' 1 EREMBIATREE pblier- Bﬁ"‘%hdRﬂ gower- -off

and/ or” power -0 sequences on every and/or selecte
t r aewmrmscms ebgryaarlda(dr seltacmdstmaerelssmhsdw dlraglottoartdmitter

t t t at dth
Y ﬁadiegﬁwaq?@'ﬂ;&ﬁ%awe@ﬁgm Sl5 st fretad 1S second

pa{)b?r‘@tlbh hB8e NG (iRl raogkg §él8Htcn%hﬂ|é)e89ﬁ'\N%1 tstﬁ%w;ﬁmal,

the first operating art ure

a hoahsmsidne state beird teynica thbeflrstm/pmwaimgl mdde ¢fthis part
enbodi nent shown, the transpitter conprises a conbi ned
cont r ol Figur@nt shamisudi ansBiites rRFGeEdingwioy H“%Lﬂ\ﬁﬁﬂt@” i the

CI e ? rp@rjtegr?cpvﬂ% Ct'h{actﬁﬁsrr%gér @BH}pn@gé% éérﬁé”}%@c%(%néroller and

0 Ca accor

i na@mnum:ataelt Eﬁ@lhebaslﬁbﬁbdtpﬁjtﬁ Qowtarq\s Basetad ircuitry 2 and
frequency circuitry a m xer I:provi ded to bring the

si Eatho fregyepey cirawaiti4, tadep ﬁ@”QChB clRfit @eEoNsinaiig theninvention.

i QAR cBRand AT LR AP G (BRRGAPKR el RLEDS o 5

t hprgvid mbmﬁgmwﬁgha@q@wur@@smm@dl tarteecon®eepafdwidth for
bandwi dth, is achieved by the controller 1 which

putrgasr@IS,%lqmnff hel seeord RRoder olii epgragon ikhiwhichap signal is

S aled S LIS, AT b, A HARE componert

reé@éd’pﬁf nA S 1£HBE éébdn'&lebéﬁw\ﬁlﬂth 08. adrfb\ﬁébeb?"t’ﬁécﬂdm*@)ller 1
the radi 0 receiver circuitry conprises RF

C| whmht purgesaty xeontdlaniteb &delwancditei deuwhiop Tay Actually be

Coggggnegtfo otpar?snrgﬂt?r{g w(%ﬁln the narr%wer first bandwidth only.

Figure 2 shows a receiver according to the invention. In the
embodiment shown, the radio receiver circuitry comprises RF circuitry 5,
mixer 6 and baseband circuitry 7. A 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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engine 8 is linked to both the RF circuitry 5 and the
baseband circuitry 3 . Because of the |link between the

wBociorows try 5 and the engine 8, the rangi ng BOIYEPI086/070040

can be retrieved by a direct feed of the received

signal, bypassing the m xer 6_¢nd t he baseband

circuitry 7 which filters re ved signals to the

first, narrower bandw dth. Figures 3 and 4 show the
transmtter and receiver in greater detail. On

t r apionallyera §'vdé:h tHe ibadebweaen cthesei ttwp. 2The mpontseltera and

V. bl Lifi 11 d filt
LotoRm iR ST CoedmPtles i { harawiETy dath yahe for
a pawBlisiiAB! thb! Birrd- ba"f\dbé’é“rﬂn'fdnléa?ironlgﬂﬁﬁgo%' ‘t’rﬂ@ﬁé’t Signal

switch 15 Tn between these two. The coftroller and
cotymeniacdta bighespgatecdntoa it H& svhichpumposelyacahtods the mixer

ST aiR<s Phass Togkect [a00y 151 Sl HibepAaR AP HA FBRIpr the
CoQ\’Vft&# 18N0h I'L)%EW%" %l@iepﬁieg[‘}é?é aﬁbo&h&ﬁﬂrg 7t&ﬁn[5'r"|$i%ra Shannel

via a phase-1oc "oop or t wer anp
14filégrdd ® mntihee VBA t20harid th€ORF mz:@u\xmrcmudw 5tduenprises a band
baseband C|rCU|try 7 conp rlses a channel filter 19 and
o A tdel W”P@@eﬁ%ﬁ’ lifigr r d8i t T sCcerBmynication, and/or

ﬁmu Muh@roré'jgé‘ c8m'8?\§*e§‘%{ AR Eﬁga"rﬁdongﬂr&fwgéng engine

ni ca ositioning endgl ne

dez@dvh@lalrerzméy bodictlpligked t@t‘rw @@tpatzof fheemixat Beind/or the
maé be directly linked to_the output of the m xer 6
anbdN6r 18 ﬁ@dWQBaaﬂ@ﬁ@F 17 her nedirying theeranging eemponent from

reprd t |angi ng conponent fromthe received
Si gI”Lea'I%\é F’%d ﬂ@n%bove descri bed preferred enbodi ments

of the jmerddcve dédesibbalgreféirra émBbaIntBIRS offe Rvention, the
n‘gbd’o yed on transmtter side to generate the ranging
co

owéng techninuesroRy &¢ emplogd o rarsmigiee sidenforgenerafe the
he PA 14 with rtespect to the phase of the carrier and
th%arEQ'%gFOWPOPﬁ@ actual communi cation conponent to be

transm gb@eblled HaMg of tlhédpd\AIéF-cB}g r&thpld1eh&IIATX with respect to
switching 15 or antenna sw tching

the phase of the carrier and the start of the actual communication

component to be transmitted;

- 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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with respect to the phase of the carrier and the start
of the actual communication conponent to be

wo c@sm7eg ed; - controlled timng of the m xerrPGI/EP2006/070040

power-on with respect to t he phase of the carrier and

the start of the actual lnnqzcalion conmponent to be
transmtted; More in general he rangi ng conponent

may be introduced into a narrow band comuni cation

signal by controlled operation of any signal or a

conbi naBinorecelves isiphen | s s¢parate widehandi sigeal ckisiie witbnerewithout

BBt LA, SRS PR i g 1
ti 3&6‘@% 6Bkt tHBytlnMHgQJf‘fﬁe g%Fé/sn}E&f‘ﬁdﬁ@@@% the trar&smltter ie.

inte cing.On receivér sid a separate w deban
si gnektradtidhe ramglhg monvpctrmmMrodmm tamehadssignaladdisvvideband
out. sone chan filteri nﬁ] is added to

f
0 #iohal S rm%wafvgfﬁehépssa:ngtqqsyer%uced "h the
transm hkes . ekyf- tHe a%%at%sdﬂ%dr@ﬁ%bgﬂnéﬂgpﬁpﬂﬁ invention

fromthe recelved si w deb Si gha

maghakevib pussibliegto @cmalaldeAhé) advanergaons. préperiesesfiddth narrow-
the above descri bed enbodi nents of the invention nmake

it ﬁ'ﬂ)@§PBVEU‘B'63%?@PHé"%éefﬁﬁ%ﬂhr%@@él%” R03esNGedn grsingle
bo Q érrow band communi cati on and hi gh tenpor al

resoYu ion for ranging, in a single device. In order

t o denopsbrddretoadpmatira®l agppicticalt agplicatiohhsf the technology
t echnol O%?:/ descri bed, an exanple of its application to

W ASSEIECe & pxamiple: of kbtédamW@\WPnAot%'Aé‘él eyigest iSn‘éjeSC“bed

§§| g;sw ce conprises a baseband processor, a
S¢%iver and a front-end nodule. Ofiten the baseband

pr ocessArtypiRal bRistihg ANE AR HVicarcdmpHsRar Atbadebat® plocessor,
single device. It is noteworthy that both the baseband

pr adeanseeivena@nd pient-endtmedule aRétesitherbaseband anﬁgcessor and
C B B 7 SRR A R 5 AR
bapgid #id tieBah8 brRe¥EMNamBaANgart of the transceiver (i.e. any
circuitry between the baseband processor interface and the so-called
channel filter, which filters the bandwidth down to the WLAN channel
bandwidth, being about 17MHz) are narrow-band components, whereas
the other part of the transceiver and the front-end module are wideband
components (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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conponents, whereas the other part of the transceiver

w@pah7oheE48 r ont - end nodul e are wi deband conmponePCHFEP2006/070040

(typically spanning the whol e band at 2.4-2.5G#

and/ or the band at 4.9-5.8GHz In order to apply the
rangi ng technol ogy described Herein to a WLAN devi ce,

a possible inplenentation may be as follows. On
transmtter side, an output is added to the baseband

pr trorseind nvadud odthe eentwol signal édvathe ttanstrmitﬁreoeii\@qawitch in the

{ HSabe i Ml he s &bl s Frauty a1 v Bl b which
COf Hin@BRg8s CHRU B EESPRERiGeoa ool 3L

chal n as in a straightforward existing
i mpl erre@nalteloervememdegmml.ﬁl|grpsrbvmledltd the bessstbaofl processor

A A S I ST e
S| Sﬁgré’ FWM!%F b%ﬂ?lm’ud‘th §hah Qhéﬁﬁéﬂ@?ﬁn&ﬁ%”ﬁ@%%eband

contro si gnal the trans receive swit
i nptd'ceséorowbukehplrdvmtthTeme reveivieglssighalaé fedidirecty into the high-
regul ar WLAN waveform of which the rising edge is
ca?@@%ﬂ I%ﬂ”&@fﬁgr basehany ‘Pﬁé‘t WIERGE nBagIng r“BFOl&fbr?dly of the

néﬁsw tt&'ﬂ]q W&Héﬁﬁé& elvel. ‘E’gdﬁ]% Bgtphﬂ%fkl)l‘?ec‘fwgould

processor peed s

anpe agledi gé tthé igeumver trey bia@etsarrcteu‘npm Thetranhging car@ponent is
wi der bandwi dth than the regular input to the baseband
pr BEessed wolu| extiacing die tire- pfe@@’l“@éoﬁsl% dpceiyed eyaveform

T e e

f | boepbAeNt s tsh:bsédi@éf&@elu‘é@é folF- éhtintdthgO hid Wistahcé hetween
LNA coul d be used as the input to the baseband i nput.

Thzansmilen@neoeeeient is processed by extracting the

ti me-of ; arr| e receiyed f.orm based

fulT achaid? iethaed Galdian e e a8 ThEf SRR Shen as

I aRAjiSothOAMABE Highee, BOSRABRHY | Wirdless téHndtsdy RﬁbWﬂQto the

the di stance between transnitter and receiver.

si petsan skiltdtbuolheggrt Milgtebinad ppd abdve desciileed m@ﬁm«tms can

f 6% ﬁﬁsq)gipuﬁéﬁ%hq grqﬁ) f?g]rcezwﬂw Sgi’stlng s?‘anr}/da?'gié1 esruc\p{I t'ﬁel e data
embedded in the ranging-enhanced transmissions can be received by

legacy equipment.
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person skilled in the art. Note that the above
descri bed nodifications can be nade in perfect

weooplremee W th exi sting standards, such thatp¢hernaé/er0040

enbedded i n the rangi ng- enhanced transm ssions can be
recei ved by | egacy equipnent.Jains 1. Method for
estimating the di stance betwe a transmtter and at

| east one receiver, the transnmtter having radio
transmssion circuitry, at least part (3, 4, 14, 15)
of Cliimsh is operable in a flrst oper ati on node for

L;ﬁg\fmmdﬁ hh&%agqi rf](l) ;Sé@i%t m@e |§%n\gﬁtq%€{§gﬂatransmltter and at
tr RRSGhb r‘?e%eﬁxe?e&%” rﬂﬁt%'r Ha¥ ?Q&Brtkérhé?ﬂus% g:i{[ltry, at

a rangi ng conponent occup second ban
whiezlst parta@pds 4ds 15mdf wtnxﬂedsopdsmbfe sé fimamkmrdtlbn ridde for
nmet hod conprising .the steps : operatjng said part

(Stransmitng. & Byt ORalcyPRAVIST: &, Tksh BaROHICES gl iy b Japond
g?bggﬁgsﬂ%a’@%ﬁéﬁh Eﬂ?% a SBEOM @fbﬁgl S&eﬂ&rrﬁggéllﬁgﬁlt least a

second Si npri si
corgryient cbynp”m@ns fhisa d)cpapbs(?a 4ecoid, tibﬁ]hv@cﬂtht h\ﬁhlch
radi o transm ssion circuit recei ving said sign

oneﬁ%ﬁfﬁpﬁsqse@%d exerRedselbe f{f'é"'r baf@F}W'éﬂ"t ithe method ﬁ@mprlsmg the
%tf%%gco? between said transmtter and each receiver
ard rangi ng conponent in each received signal. 2

Metdogpeeting daid phet G, @ ml155 BatciRlio Se@shiisdibalcircuitry
the radio transm ssion circuitry conpri ses a baseband

part (2)n sdid seromiFoperationayodehe RF part (4) being the
n the first and secqnd ogFFatlon modes

par t r abl
47 REASREAS o A ' sy seeoBR R R A0S sai
Sa' d rapgigigy @@rﬁﬁ?@ﬂ@ﬁi by ﬁnmaﬁwpw (gomt 14>It15)rtg tAé radio

| east one citcuitry conponent (3, 5)
part of tranemissiirocirewtingni ssi on cir CUI t ry
c) receiving said signal on said at least one receiver,
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
transmission circuitry comprises a baseband part (2) and an RF part (4),
the RF part (4) being the part operable in the first and second operation
modes.

3. Method according to claim 2, characterised in that said ranging
component is generated by controlling at least one circuitry component (3,
14, 15) of the RF part of the radio transmission circuitry.

4. Method according to claim 3, 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
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4 . Method according to claim3, characterised in that
the at |l east one circuitry conponent is a power

wa@oegiviofizas (14), a mxer (3) and/or a switch (BS)EPDH06/070040

Met hod according to any one of the previous clains,
characterised in that said flﬁit signal type conprises
pure conmuni cationsignal s and“Said second signal type
conpri ses conposite signals conprising said ranging
conmponent and a conmuni cati on conponent. 6 . Method
acsigndisngnd saiy seeorst sigealprtyye oasmplisgsrsgomposite  signals
charact.erised nprises fe

reE%mVQﬁ'”Ql%%faQQS”%CB%OBPBL?'ﬁ aé}?énfﬂgnl(CgFO@fgmponent
Wi t hout gf Mé}ﬁ‘éd n%cbélgi Tovalliol %g tdhd her f iHest previous  claims,

bandw dt h according to any one o
pr elvaragterisiedi msthat Istemd) eonyetsesrfeetimg i cbaearegi signal to a

onent co is me sta and ste r
EbSheRngr SHBine MEniza) Winie TBerRg 1 dharspigin o e fist

regﬁha\ﬁ@ﬁ,l gnal with respect to the tine stanp. 8 .

Met hod according to claim7, characterised in that

sai d si gndethsd sectolthuk t® thg tdremsoittr@r befvious  claims,
determ ning said tinme of arrival. . Met hod according

t oCh@fpciatisegrin dhal faidirarging @orrumea&f:empgléas Priinp® gfamp and
saLd,.s t e

oy PR RSl Sa % bR STl RUFirRs SikCp ol P b fefrecbives

Cosighbb®ith dediorita thgtime stahpie di fference of arrival
between the nmultiple received signals. 10. A

Cr ansni 8t bletbeshgebaiding faalemt aheraariond i hatiseid,signal is
A e R P L O T

type Wi QhMbtﬁocﬂ lab8brdaN VR AY '@nértﬁf th8 chifRCPBd characterised in
operation node for transmtting a second si naI

cothatusgidwglgaﬁl Isesent ta maliigie easdrgys nemeh \medih sora@%rmn@setlon

Fi PR BaravptiEh. “ha Abanas o bR FR b gr @ tme

Sadﬁ'fe?é’r'iée dfarridal béitechhe infultipR 2RERBE spgIat | on

rode. 10. A transmitter comprising radio transmission circuitry, at least
part (3, 4, 14, 15) of which is operable in a first operation mode for
transmitting a first signal type within a first bandwidth and in a second
operation mode for transmitting a second signal type comprising at least a
ranging component which occupies a second bandwidth encompassing
and exceeding the first bandwidth, and means (1, 10) for operating said
part (3, 4, 14, 15) in the second operation mode.

11. A transmitter according to claim 10, characterised in that the
radio transmission circuitry comprises a baseband part (2) and an RF part
(4), the RF part being the part operable in said first and second operation
modes.

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
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11. Atransmtter according to claim 10, characterised
inthat the radio transm ssion circuitry conprises a

whasehaitads part (2) and an RF part (4), the RF PEr/EP2006/070040

being the part operable in said first and second
operation nodes. 12. Atransmdtter according to claim

11, further conprising a co ication engine ( 1,

9), the baseband part (2) being connected to an out put

of the conmuni cation engine, the RF part (4) being
coanetd of dae beselpand parti(Ap thasopbratmgpaeans fyr,opetating said

ot Bk REcL, st tPErRede Hod BaRRd o deontiaier ap Ewnich
achssQdh thpeRRpaPAEy. (4). 13. A transmitter according
to claim 12, characterised in that the conmunication

engi ne tonprirsesmited atcaopding desaainf 42, ltheramerdsdd irsthat the

rocessor speed related to the first bandw and the
Ig oﬁ@mmq%qat@awsﬂgg@s CQMPEIRE? of Ri8C 8%&35?&8;;1 KIYing & first

ggggivkmegtege%ﬁ%%;\rws@ i @kedirdi® HpRwiGROMhd the controller

transmtter according to clalm

chesmaptises sedontrol padcddser qd0n havinge as secantl préwessor speed
control processor are synchronised. 15. Atransmtter

actaligrrg the sergn@Ranewidthe claims 10- 14,

charact oAby P kDR 04 B Ryt
| easta proeeodordiicing corton praddsedr hie sfieheomisee) | er

(10). 16. A transmtter according to any one of the
cl ai ms 19- A5 tranggtitien accerding nta Y (N€ 19hsthgarsdpipgr 110-14,

5 . | LEi _ _ | fi 3
2y R385 o0 R0 oo B0 LR G oIl S
Ci (i hRd/of o SvARK ViB)Y @ lekBlon®l BnathitlyAe ddrthdiRdaby the
first bandwi dth, a part (5) of the radio receiver

ci eentrelley (h@)-ng provi ded for receiving a second signal

Lype OB ook RpRURET R SR .15
characterised in that the baseband part (2) comprises an amplifier (11)
and a channel filter (12).

17. A receiver comprising radio receiver circuitry for receiving a
first signal type within a first bandwidth, a part (5) of the radio receiver
circuitry being provided for receiving a second signal type comprising at
least a ranging component occupying a second bandwidth encompassing
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.

18. A receiver according to claim 17, characterised in that the radio

receiver circuitry comprises a baseband part (7) and an RF part (5), the



and exceeding the first bandw dth, the first signa

type conprising pure communi cation signals and the
wa@eemaondi73s gnal type conprising conposite si gnaPGI/EP2006/070040

conprising a comuni cati on conponent and sai d rangi ng

conponent, the receiver furt conprising a

communi cation signal interpreter (21 ) for

interpreting signals of the first type and a ranging

signal interpreter (22) for interpreting the ranging

coRpopartt bemgsitlymapast okhicheiss pewvided yipe.regsiving said ranging

recelvE{ according to claim17, characterised in that

O receiver circuitry conprises a baseband part

(7) andqgnaRF eo%‘i\?ér &edordiie ® daint 1 ?e'é]{bré&“éri@éﬂtin that the

whi ch is provided for rece|V|ng sai d rangi ng signals.

1900mmtem-tmr S@mabnmtertgetem (<21a| i dhnectext & tegr degpaitiof the

t the co Cat 1 ONn Sl |nt er reter
ﬁﬁ%"&%ﬂ’ San) SREEE rendnacsinaaaRsaiien ) ib ppragated to

erpreter (22) is connected to an
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