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NEURCLOQ CALLY- ACTI VE COVPOUNDS The present invention
relates to neurologically - active conpounds,

w@e@spswes for their preparation and their usePEFAU2005/000493
pharmaceutical or veterinary agents, in particular for
the treatnent of neurol ogical conditions, nore
speci fi caRTA 0eXDORENSREHDEECQRREINATION as
Al zhei mer' s di sease. BACKGROUND Al | references,
i ncludi ng any patents or patent applications, cited in

this s% cification are hereby incorporated by
FIEBDeQE A¢H; INGENdHPNsi on i s nade that any reference

This %?@ﬁtioh gén@ﬁllﬂeh@{ to%lﬁtlpatﬁ lﬂﬁtlg@ﬂl(ﬁﬁﬂ' @%&c@ @eq@éncé ﬁﬁead Spectrum (DSSS)

erences, st their authors assert, g
COS‘?)]BMS%WPEIPIF égféfsxﬁ‘éDMﬁér%W“% - Qb EpPYSS FRptier fiees 8 é%ﬁm&é&%“als
and@édthnfagicdtioneystyns af wdllhe cited docunents. It will be
clearly understood that, although a nunber of prior

B‘?Q?(Wes noMonstlﬁJfg f’;\(r)l ggineisgi’ otnhitﬁat any of

Ratlih e dgdioe sigmist ge sl e npamnte rafge theiaveaorrmmmijienateha and receiver

antSHAM 18 lerﬂnrflﬁ’entgrtﬁe tréngmﬁ&ﬁltaﬁl@lnh@%a%n élﬁxaIaEBfeﬂEEtHﬁfrom objects
country. I fe span I's thou bi ol og g/typeof

arqupd gl PRSI R 0F fredyee §ntena??oantﬂﬁreal?n§ it ‘Ff‘“ﬂ‘?lsst"ﬁé’
enVitoh@erS i tesulEantid@REd adio navlgudion manying gigriajis & conbBtioned alsof the radio
Since li.fe [ [
LA 5 0 B ORI, B S
of yoinle aedicornvigetion ranaiag pigislsatatiod Hiinathneougs e Ir%dwc‘@}‘fﬁa}“ﬁ‘b gmging
s&gﬁﬂs &l @%‘reﬁﬂf degﬁ&aﬂﬁ@ Socurfdyton el @hgd’f@eraﬁlﬂmeﬁg Mu@ipith is a significant error
har act eri.zed bQ( nodest reductions in the nmass and
S°'<7'8el B RROSPVIEEHR KN brain, which may be due to the
atrophy and/or death of brain cell s, these changes are _
DifegirSegrsnas Spreast Spaciieimi Gedg Risision Muhlglee@fcc%qd@ﬁ%lgw common radio
na§1 foi @Enatl QnRtubeid rm&%@@h@t $ﬁ{e@d (Sﬁsﬂ:&hlﬁ I(DS’SS) MBEE& Défision Multiple

ese diiti.ons . are spora
AR deP A Rty Bnassich §O8PS ek b el Bbsiife sfhuem ops), e
prayfosedi Gatileo eystempaitdathé Bussian builrgihPNGER exstermaleush @ePSSSHERMA radio

nabi atﬁl?% f\@'ﬁﬂ thd Bdss(dping Elhﬂaﬁ%)e trylﬁﬁitt@(mlélagg coiﬁiﬁ@ﬁsa;llot pulsed, and
ur odégenerative conditil t he dozen

s fgpd by errigitek pEFRdingas SR UG 5 P B o 1 RS RISDsf g radio
namgatibh Sigipll e a trecki@erdiebeing i ei@thiesplgeinetsecmerasarsth@If despread the radio
nav1éa 1orc1) g%%e r}ecﬁeagahlg % ﬁ'ﬁ% \e/:gdm r&§%ujeﬁé§ t1s A Bheh h@ tﬂe %%:()ml:ng r:llgnal in time

urodegenerative tions evol ve gr.adual |
it vigh thq;tﬁagsnp@qd.rw ToTiEen HEFL el o A PRERUng Ry@Iepds applied
to ﬁ{quﬁﬁﬁsl M@n Qgﬁﬁﬂlﬁfnaﬁlé Rbviveh mBxt be dpplied @t Bedae thyafou mobd wevived

@%ﬁ%g“%éﬁlgpé‘e gggall C b anélggtgér:ghe %{O-}%Colg §{ne \I\Els Iﬁwaﬁlé that the digital
speadilg degware @(apel@dsn the Yeptivep airby e fige ay s a@ﬁ’ﬁ{i i Hlj ransmitr

coﬁ?@?&{ teh QR tidht me. MENDrYy, novenent) perforned by the
cted bral n region, the actual onset of brain

degener ati on ede .cl |n|ca ex [; .
Theedigial reP‘ﬁTe%tf’tP@c‘%f Ira(g(ﬁ FoHFG el a Pegrat | ‘?/(I‘a&g cfil%ynclhgame{preadmg
sefimoag] Themdib eaigraonpiany n&e@sqwé b)ythP FPﬁ%Weraé@m&rﬁ]@fn |°?RV@F°flé? gdigital

%ﬂalt h %Rél\ﬁcﬁd 1%% on BLileY cJ)rivéiJcsriﬂa dlgﬂalrf@)!dftﬁé b Gkuency (RF) to an
ons resu t [ ng in

t
miﬁfl@éla‘leéfﬁ%’én%fmb SR i PRRC LT P A BE i Coprere Ay to
prblﬁwthw\/mglth Ubprésanyatibe ot SH4italf sappleploé thewadio §&/igptaar sg,gn@l[ dThere are
ta 50/ S e received signal suc
nu\é\xﬁlerous 1%1 %e%‘%kﬁeﬁif ﬁ‘wéssgsr}?r a%:glfﬁlgh hgitay ﬂr&dlg?g@[ Aded ¥ d signal such

Severe nentlzggnfrea es
asfcplmiqtm/&@rwolet@ny@éﬁh@tﬁrélg@%aéf Fogier (yansfoumatiqng (RFLs), Far tﬁﬁaﬂ‘ws“
ofCRYSBRg Qe ﬁ%@iﬁﬂhﬁeﬁaonbﬂi& teNnZd’Oﬁ'ela’tBh is ufll seasgndrA@)tion for all the
m%ﬁ%‘%ﬁc@l %O{mgsr % %?)/PP/%% 'ﬂi/e cg% % Al L‘e s %Stg\ggererecgﬁley %fosnaolgatlon
sippRin. It is characterlzed by progreSS|ve decllne of

cogni tive functions such as nenory, thinking,
conpr ehensi on, tion. lan | ear ni ng
capacity and j udgeﬁ% gﬂ'ré@ﬁeﬁﬁf- T (%%Ea@?osed when

these decl [ nes are suffl CI ent to | n’pal r personal
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much | ess, nmuch nore gradual and |eads to m | der
disabilities. The onset of ADis usually after 65
W@ e@s®98369 age, al though earlier onset is not UPCDAIIRN05/000493
As age advances, the |nC|d2$ce increases rapidly (it
roughly doubles every 5 ye Thi s has obvi ous
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|sor ct anc, ncre S
g fortete 1 i gt B OB Pt P GrEBHEHET S0 BSBAeR oY the
trangmittere dfoweTdiein @ ranging gyt ée dliphetirew isderelly oft kaovrer Tewbire the
recme? %§Q?§dhtmr9ﬁhhf zpomtuﬁ@sﬁts of th@@gﬁeﬁ @ﬁf&a@fﬁ@ge hé'ﬁcec*fo find the

rge , and t he expression certain
Pre?‘%edm?r"ﬁfﬁet gt pA?Y&iES ﬁ%@“ﬁ?‘é@oﬁé’eﬁ thej orjgiaad radig %Vlwlwalr%e%eﬁated
withifi tRDrapéaittee rDugthg ailis, sedrttD Procds @ihre@bveral radi® de)lgau&hﬁgnal is only

ava 1&%@%@3&% Hg}éehgé @H q%\%ée%ﬁu?%ﬁ%}mﬁ%{ Wg%e;ﬁus oygﬁgi(ISng %?ement,
or ghipyofibetigitahsrrelipe sseysaqes eQede Gmlés Wél)whlp olus mDmpwrPféWPrsmne
alightho&id) tBy/reAURO hd¥Bilered e@ﬁas istridt 106 bidinal AElb WekEsation sagﬂml gewlated by the

B 6 o B LR B b2 B Bl
the powerapf ¢l redovered; rediq savigation lsigoakryanigh @¢rbse thejtyo- phsp valldlty range with a
knoWANRHQRBLHof #Rf mARmMAREE hrboek 6k wnél%aethp rpewe%sﬁ m@fecdvsred radio
actual | i nvolved i.n the aet %g{ t edlsglgﬁc For "
nav Uopsienal aggyihisiiye e Pap it t °°Fﬂ"é‘°£AEYSPdﬁsﬁ o, ?Fék}“l’ y
theloa@relation respbasy mafon.a normal brai n def ence mechani sm in
which the brain attenpts to sequester the Ab; such

Mgl?&ﬁ%ia{u% vhébutéd, ﬁ[l%%@htﬁ al\dbbleslé%l@'tlx@%or@tatl&m&g@rlse function in the
individuals. Thére is a mutation of protein in

timgpmpin i thbEAEYl; 3 igpelr- ¢ ThegRoals of ‘B&fﬂaﬁ%e ﬁﬁ}ed?a&“%nh&a&’é of the
corelaiorpreg®asa tfunction] i éntdopratediby théreseieo add ditecinmdagirekeatvaf tl@Sime the

rec&@e% 9@%&1 % . taplgeg&? Eﬁ%&fﬁﬁ%&loﬂ&rg% ?}9 of%he[emtraﬁ bt pohs% filrBtion is

aln. Prot eoy C

[
cor@]o]éeg\})agl@ fé&pru;g;apﬂ WP]B’AGE?ab%le oéthe ssgyep g by ﬂﬁé}ﬁ)é? flqog g Increased
filtrh@ rduddisl off thd ©F Bt the mglevam 8d3rehsSs thé@idthraGbQ aikadsel ILiniited sampling

capélﬁln'ﬁ & ‘hg}%\%%? r%&g the overall hoRs goc)r pus-{;ql?r (%Ire rt%{ll Pon?e &?thgn gfangle

SedPBt 488 nay
shape Heven m!AI theelrortsat iNO@I of these efipat changgf th‘s toeﬂﬁplesf th%m@@ﬁ@welaﬂon
resf,(gl@g £rol can. influence Ab rel ease (Sinons et

al ., 199 Hart mann, 2001; Fassbender et al., 2001;
Thf, ngercteof ngltltgasth‘gh &he gg{ge aggr{,r%?&g)h o%&nf:th(}g 1sgt!9 disté)gt%%]izsp%nlgp %j\:/tl%lrl 'often
involving oeing thg metimive of e@rrelhtion esspdnsg, in Hmel andbthesefope cteeiing an error in the
resﬁlﬂﬁ’gsllagg% e'émtnerﬁ h@ﬁl%’éh@fls@lmdnﬁnﬁ‘afs&' Rbreade M&éds&ﬁh@ lamplﬁﬂﬁ of the

exanp Ji_et al, e . suggest ed
OB W@voa%e ﬁmsﬂ%msff?aﬁ %réif?é?aaﬂ tg?ﬁ"@‘h o ?fé%ﬂlifel%&‘sn fes‘%?PS@ fgtion.
anddyt chanbé th dhipe@f tht Srehiiog@spmbetadciion .- A - I n an
alternative approach, it has been proposed that by.

ThY g%t@ﬁ{i? uln!: Iy%@su%ﬁl?rﬁ &P )ﬂ‘ddfb ngl;l%ﬁgx?ﬁhgﬁ% s%altlshtﬁe ﬁéﬂ( o gkimum

cursor oteln ener at es
velbngf HeccORSRSHESPoR® U S eguuSh B oot GP B e oact
kn&vﬂéc&e bSthéRyeiRQine 05 the kcamifdHadia havipatiatrarglng sigD®0GloBiplateement of

rra?tloh res %ﬂnge) C}’Lu{? ({E%O%VQ‘I éte&%% {ﬂﬁp%ctlnﬁxﬁn{]m%e 9@5}’ Mcaﬁ&@gl% avoid

nment pronot e
i prebira mwekGBﬁueqewermkﬁmwmn@ﬁaW@ﬁmw@ﬂf 3 ?‘i’fﬂ?ﬁ‘ﬂ&%@ hf chip late

tm’ﬁﬁgt @laﬁ\l@ to MFAa@ 'ﬁfefcb&%bl&igSodpfbalancEsf R P e HetvebthG e twotihet delay

oo P o SHTORAI st i e PR E SEB Bl Apl Bie vy

betlesotht ey agliytydbelameld pdveat mdeewasw inghe esfrelatioprespapse fupgtigy  The

spéckn@ 'f'th%ser%ﬁfelﬁioﬁ Qeslnﬁsé RSP Ner-hrbis@ént@e can vary from the +/- half chip
neur od egener ative di seases. These i ncl e Par.k /n%ol]notsa chi
p.

PRfing slgreaibed ANEn 1SRe ePFPL Uy "BBEYT PP e PR

Hiesdrahe Bisic dimhtjon offiadldneing dd @ower b8peadnzheckied e argldate aqmlaﬁon response
di ffuse Lewy body disease. One of the conpeting
t heori es of thea iolo of AD.is that the causative
step(s) lies withi Bﬁgﬁﬁé %wFQf(W #8ht r acerebral

b| ogenesi s and accurrul atl on of the Ab arTyI 0| d prote| n
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denonstrated to have a lasting effect on nodifying the
clinical expression of the disease or in preventing or
w@pmbiogssed i Nng the decline in cognitive functi oOPCT/AU2005/000493
associ ated with neurodegenegative disorders, including
Al zheiner's disease . A further hypothesis is that AD
furicBoncrawereis] the ysarmd e Thioteshoiqeecio wifest frds dire aghitropdoofdlka doryplafion desponse
furlcfon¥8d fised @at GXHE SBmBE Bthd Hax @ unCRRAR on EEr, ZhdKence/ TBbAs the basis
fl ons vvhlch are abundant in the regions nost affected.
© Wﬁfaé%?\?éimaeit has been suggested that when Zn2+ and
Cu2+ ions interact wwth Ab, aggregation of Ab into
Wien meicblseleginldrepﬂogsq usedisteyied yyi‘tlsmqudnaﬂ;o@g{ estifnatgd peak 1Y@ the correlation
resp@Id 1s i Biehr B¥catis€ E?ﬂﬂ& dﬂl@ﬁl@n ﬂlrp@mraﬁélaﬁﬁhélﬁéjﬁf)ﬂgﬁheemrelhﬁbn response
ee as al so

C Zn2+ et
f“‘?ﬁ?j‘g ‘&JFeé‘d”WFfd?e PR are éb* OF% q’&??‘lﬁ agig; IRPPaPIFRR 8’%1"“‘“" the
pogarbeiyeerctva tigodeCower estm@ apHthamfpreaibcogtetly ideSE) the Buitipath-free
cong%'g phadZn2+ have been shown to affect Ab- lipid

rane interactions (Curtain et al., 2001) The
brain is an organ that concentrates net i on n
For. BlugeRive APereh @g%“@dgsﬁ%‘%st ¢ PRAPTLIH EHRES °ﬁ‘°ﬁs ??éf‘%ﬁeal CDMA

radi© m@ﬁtasshglalpbfagns peiorCari incapokratingy | 2@ thenthepratiaal, emyfiltekd agreplation
resg?nrsg C?n A atg q’% ﬁ@t@c Elaﬁlie}ég cﬂeﬁ@&%&ﬁonsgﬂmoff %?‘c%ﬂrngﬁgatlon

es’|I nc t he deposition of
recﬁ’l"’ ot 1@? nTl(eéﬁQfﬁ 184 g@ges@cerygg C"i"ff%t‘o&\ﬂﬁp@ﬁe@’i@‘fnbls éﬂfjl?F gy time delay
1oqaﬁ<mtaetha Penfé) (h390 S h@rfilieRl theddtical k@teladamagansasndiot. efigld 2 shows
the stamg évo c% la}{%n ? I%]p ?s%és of Fllglﬁi%ele o“%é‘eﬁ e re%eloe%\%ghga‘l tq{s ¥Tse has the same

accunula em ca reactions co

direqtsigep plassa 0B shie gt MUEHORTAHE of B FRHENY {5 hydirect signal. Tor both

deﬁlgﬁéhsoih @ﬁgﬂﬁm aﬁld @%Ulre 2l ﬂhl klﬁ@étlcﬁilcﬁtﬂé B M5 dgkl ﬁ(fiseﬁﬁelrfect code ahgnment
%ca at er.a cler

an% /n_\q_%’ermg ?Jfrt rﬁcea/e gggab ?ﬁer ? Hg &S s ?a% 2 jjolse and a two-sided
filrtieatvidh sEASEHY, O B)clear fromaFigus Wb e resylteghug eeprement derived
froﬁpg ﬁ%@éd%@gmc%%&ngﬁf the SRR ¢dsSonseMubd@ied Qﬂﬁlfe' @l‘rupted by the

di sorders, Parkinson:s disease and Huntington’
mylfipath sermponqnpofificaecaivedigndlnces  t he pat hol ogi cal
aggregation of a specific protein is pronoted by .
CoatmniumatalDSISedDMAaedip \and yediormaziggtiby systshagiudhabs €PSi uso panginyously

br&aﬁ&kt s g]rlzgs byhe}elﬁge RieCRed Gfd ﬁtﬂtl%afh&ng%hlg 'a@%oﬂ%ﬁ]nﬁo@lp %resent in the
aval | abl e reduci’'ng agents I n Chem

satpgples| that %Wdﬁlﬁ rthe cgrril@oﬁl prpegss. ngiyonjmumﬁ Hlare%no prov1selon for
seﬁafaeﬁg ﬂﬁrhhulﬁﬁaﬂaA&mpsmeng of el aedati@stofayiol rexigatjon Righaln &orarthe direct
co%?gnle OS e %s L gllm‘?cﬁlemp }({jmﬁ%% l%agagiﬁ?ﬁﬁs@ ]ratdloI nﬁv%atlon gstems
hag;, lsenprﬁﬂsgedb@nersuqh PrCEAGHARYAE thy relative logpiipn EOEmtJ@”ﬁlé?Oé‘ﬁfspmse
fuRBR b&at inRRsul@entd @s&lﬁ&arﬁl&ﬁ Moise Bbking Rec@lver BRQicHaDmpensates for
Mang@g’ldlﬁlétpitlgrh n%a%ggﬁhy Ag 1ﬁslt it tnd Tlngezgflaay gpaé‘ ffgc’ Eet&g n éaﬁy and Late
Coprelbtas LifegtomypiedL.oUS Paipt 396, 2Weaqbg1gm 1Hy19€9|\/[§quever \mﬁ @ﬁmw&esrequlres
lar?g%&fvgﬁgnm&/s t Bperh@RBRol] E Hﬁnol &gé}&e thé Rl foM e desxred direct

have receive % e kO rg %ﬂ@n a5, described
Slg&ﬂé?asﬁ? Haplesation of g pawer meﬁwgfle“fswa OeRE PR B IR TET “BE
in Figre Ri AmtHeSkinmaok imultibStH Biitigationitesaniqe ntilizecmsit comelitige pigral-to-noise
rat\‘?;o? ?‘%?ﬁﬁé‘]é PB?I_; Rl 1 PESMEDRE, st RARG MM Hﬁﬁn’or doBtBbeMdr GPs

_ | ciency in an exceptiona %/vulneraLh )
Difesprtiiplalttiassn, lEﬁﬁ drerasiar oF deosarad deraratiier b s gpich also
suffdr8ISlom iarﬂmﬂnl@ foldérnte thaiiltipat oM alvSlesired diread signal 2BRQ on tBebkrtion
of nd}hggr/?'rs Itneeaéurfzmen% on% coﬁ%%}{ ggspongsoﬁlh(%oﬁé gcziesrcﬁ&uliﬁ %‘ig'm@ 2. Another

umans are provi
meBwd onngqeapq;tscmn@tl@wgwllyaweml@ﬁnw the 1yepanse zf@cfeﬂn%rvaseé@naﬁﬁs to

reﬁ&fa Wﬁit&hl%&mrm&é&&lemu&ﬂ g Miplembrited Bb?rakea{édloddlﬁor \(Be®akis,

or the treatnent of o IS

Digigg! @Wgwaﬁ?’gnﬁ S Nfgra’w 111’b%otolgn gﬁ et ?ri %n%%%ﬁﬂ‘?a égmres
effects" of CQ These diseases include AD. US

6, 001, 852 di scl oses a_nethod of treatnent of AD using
CQ preferably togé‘t’ﬁgr'w'lf%svﬁﬁgrfﬂw@l%) Bot h US
5 994 323 and US 6, 001, 852 suggest a dosa_ge of 10- 750
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referred to in terns of its ability to di saggregate Ab

deposits. No other nechani sm of neurotoxicity is
walet@snssed. PCT/ US99/ 05291 by General Hospit al PCT/AU2005/000493

Corporation discloses the uge of CQin combination

wi th specific copper and zinc chelators to pronote
cogiplisaterd igeaivghcitstitra tayopeiaty cpreidp el anaduifersirdyt an ioabilisf to separate the

m@ﬂfmih%&h meaﬁuﬁdfﬁemtgharba@a bhOfe 1d3ioR 0@ GECHIwRR n@ismag&ts on

coRHHEF FEIHG AR A A RS Bl o B+ AR R eaton

techpigis rabnen wininkzing fha dropectsof divginatlk eigndtsoafien/ te sighats o glready been
abgo%a 8 thd Sorrbistion YRHES t £Anbialy fQepicdon upfllglﬁr@f 'técﬂm?ﬂe@hat rely on
| eari.n wonfro@{qe substatlan r 1%/ .
oG oo P P PP L CoBtPRA oty b sepis i Rogsbl
to ditingnistt the mEhkiSttacraruptéresigngledfFizsteer frdnhthe tdmataenbt signal ofetigukes] by

ch&%mg &P re@aﬂ% lgc%clcfn oP ik Y& éo%ﬁlcﬁgovﬁep Iekﬂohﬁ ﬁleg
reducing A Db tOXICI y and erating it or ' ear ance.

The effectiveness CQis restricted by |ts poor

Raﬁ&%ﬁ@%&mﬁ‘i‘ﬂqt{hﬁmg\/ﬁi‘lﬁeﬂ Sigr#ltts its oral

A bulaaan}*/ déflnabisl 4 blyst oﬁ@edt@maﬂnsm ckangywhatthas limickd rdgtion. A pulsed radio
na\gi?erﬁ% %mﬁlqpéoﬁl il S(’ig\é/ Og\?llg (?sj ﬂ{_«ﬁm ?ﬂ%eﬁ@cﬁ wﬁer%bg' {r&gr}{ltter is

' enmnesgéhltsweaﬂm %lrput nogsmad ﬁﬁkfe@aﬁéltaé@ %% t he commit nent

of at least two nolecules for every netal ion
Pr&/éoné worke dn W (ctduad Ws@l&&ﬂsﬁmﬁeﬁ\ﬁ% fgénbiate BigAald dh@iar @ structure to
PN Rte & naiss S‘SQJ A g@ﬂl%rgé ﬁgf aclg'lﬁ i3 9&1 etrél'ﬂ{a«g‘ tolﬂﬁ%hlye%tiglgﬁme For

those char act er ormal react
exmrth @ POEENog MS%%C%W forIPPﬁ!l@th?ms ideffred bypha Redie Teehpical Cammisgion for

MaMﬁme W@E@Qﬂ/p%&samf 86 qrariaesn bredle rca&omcmsﬁmﬁaﬁgmyywﬁdsrheory and

ed [i ngs wi th
BB B A48 B e DS Pl 998 g
ele@wﬁlﬂ)hslm Desiened ‘@neherﬁl?ﬁgcmorig thzis prising ssheniFhyessitied in transmitting

coltRIRAY RFD3 Aifs It %lféflUb s@ciﬁ@l{cmer%duﬁ@ sﬂ@ﬁ dl\ﬁ‘ﬁl% el rRiing code
ents,. in particular q-réjetrea{.n'en

duﬁg(m, d?ua@g E’lg ex& 69?6’“ °P‘P§)W§le %ené B3e i ?eglgmewould be broadcast. The
lodatianrod ¢he 198 hakhdcae cigpndiitd withsa lsoeh psagloRhdomepatien.' Tis pulsing scheme
aghﬁn‘%@cﬁ‘é mn}ﬁﬁlfzbay A e yoeéa@eq%gar t?a‘?'in%ﬁlgtﬁy Qslleh&ugg BERNAL Scheme

avin use nbered rings wth nitrogen atons
redazfedﬂzsémam@@e peagyfReprablem, i didnpthigg 7 Pepvide prultipathypEigairnn 4
and a hydroxy group at position 8 with both rings
Pube bl Alio iatigadon dignaly gith tab &lte0l ide Bhridv® W) tutilide zauising seieme to

migﬂa% r&[l‘up%r(%ﬂlo]g ieQ %hI w%cie %\%dn@oan{ugigﬁfoB bfs?esn énﬁ)Me%E 6iilullen“con Us

erelnarter

PasHRIAET, Noy; 111697 prdidfaceifligheRadiolpgation Pyplemy M)cE‘&%yP% P 5:661,490,
Audinst P8I 8990y mmpeystemeamaeﬁat JABrpilas end efovrahid batpyoﬂny for both

coxg?lgxm P c?nlts;aylg nl'aﬁ%msge %eee% 'g“s OL[leaIEaIn}% Qme\lf‘e Cb\"]g )s%sg%s s%rgad tﬁe broadcast

Phin t
en@g)opethmulelemverrmhtge @Wabn fon sestiens)Pef phdic spepteyp. Nest the core of ranging
alg% BRA¢ B3 L3ELis HRUdetetof 0P L leiﬂl%é %é 616thd ManGthifiéd %6 By measuring the

herein and incluyde exanpl t her apeutics \Nhl ch are
rec@ B?Pceé?’f@flﬁfbééadfoﬁa‘f‘?i’é‘md@alts orgpretét i ve transport,

contai n anti oxi dant activi ty | n addition to their
Acetely detdedirgabe leading edgp ef 2 fubsrequitecdn ektremsly widebarslwidth. dapieal UWB
sy Jté?ns%ﬂpz%rlc@gz J}:%mlwlcﬁh eh%tlé Ay QfdQ Q&I{pﬁﬂe@% m@ (ﬂﬁm}@ﬁ{e&%ﬁh as

masks [ OX,

rodrug strate
gt By OBk es 5o MR FEORAE RGP TE R RGN lading
edgéSdfﬂifeq;ﬁEe ﬁ(pfdpM'tldiﬂjﬂ todttiebandwéris. dies wigla bandeidihrsipals, sherkatime of the

que is sﬁo%bgl 9@% tQIr ﬁécﬁe ?ﬁnr o? nvhén%)ecelvecy\p&&e? rl&tho\% §Efeﬁ]@ennmed

ry, bel I eved
ﬂlrpﬁagléwTélereﬁoretaﬁ%wasqm |detﬁr@ﬁ@%°naﬁt pos%ﬁéfi top fragwigth dimiteq,ppised, signals,
thd {EP @IS BRlativdly BRNBARLED aRtaacURCcresSia g hewa bbsered ih the lesding edge
preferable that these substituents are planar in 3D
terns. Planar substituents on the ring system all ow
both the free Iig;g %Fd the metal chelate to nore
effectively intera¥BRltIVTERHEGR SRttt e, the

pl agues . According to the present invention there is
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a compound of the formula | in which R2 is H or
CH2NR1R4 in which RL and R4 are independently sel ected
WO c@s098469 opti onal | y substituted Cl- al kyl andPCT/AU2005/000493
optionally substituted C3-65cycloalkyl; R3 is H;
optionally substituted C 4 al kyl; optionally
of thelpultel tWithetle Ghdual ircreabelie pyer, aecptartedyrmwwmsgj@s exapt egighing of the
pulfe3s fhpt¥gdapal kyl ; optional ly substituted 6-nmenbered
ar yl opt| onal |y condensed with an optionally

bst t

AnglrRaq UHB Y pers et by AhesSie SR pitln FodBiesn BBpiger .
USNpat 6 AT SA Ty 4h 2008 whibizes D;rbct ququeingen@DMﬁl (BBHQDYIHAS ppviging brogassing
ga19 Bbih %%ﬂm ﬁmﬁ&% b 4 RebnBa %e@ﬁ{g%@scagex Iby namngwl@eamwgmn

CH2) n ch'nis an integer of

b MU A cSPoR st roak ae eyS TOBeOHA gt of e DS CoMA
sigdll st rhetnbidr €iohildL3o that Gescrjbed dabekfyrl GPSOd rosttavkd lfiytherudysdvist thit c@ktraint
of §e@etc{ﬂ{ qneelgadﬁ’l% e&é@ %ﬁhé’l;;ui?sg eﬂovﬁever%e Rncfn n mﬁlg%g el\t!'andw1dth requlrements

cont ni ng eter ocyc o or Op I Ona Stl t ut
of F¥hRempferthtednsloay WSWH%HW rerwnnsﬂmanawm %ﬂdéwnall% the pulsing
paﬁeﬁd&m&nﬂ@mpkeyens@hﬁmmﬁﬂntfuﬁm 0, nafRécoindlpl Ishghuhd 4 tddelkegibnce

of gzﬁ ch1R allv?fuch res t ! t u ta!llﬁlme 0, %ec%f)::ﬁg% gtg arbgg nlgaqéégse%oﬁ%s y'J‘h’is form of

pulsngmm@r éqﬁs npt dlovitsaffiniem ginvefor muttipeh yd disvrdteopior mwhergmymg the

ua@%ﬁ,ﬂ&ﬂﬂﬁe%ﬁios&%gﬁ%mﬁr ed aryl; NHCOR 10 in which R10is
optionally substituted G _ al kyI optionally

Substitute substi t ut ed
Prl%at%%qltgat érgtfgﬁvogtq gl}l%ures IB ndéy{ﬁhrag %i/lgg? 10n ery OR‘{'muous correlation of
eitteo nendiueing fulstdesignely, cheyeby dncludipg ﬂlemltilpgih smnqnt oft tbegisignal in the
cor@e‘lmg; ofd fRENOh, T@"QEQNBT todiiRikdesiaft Msﬁ@ﬂyﬁﬂte@ﬂ&aﬁﬁe desired

ect

are in ndent | d fromH n
dlrgcu 51§rta]1 f’l]iif tgﬁ uréisue fnRvPath 8%})[&%5 &F?a‘iof”ﬁm%du ?1& %rée{ae?n %rocess and
thegelfdey b\sﬁbmﬁd‘lﬁﬁcﬂptol seraakel withudosttcotraldtion piocesding6 -Prmnb@dle davigation
sys?e% ttl@{ 1R 11 %@t(oﬁ 04 tﬁ‘l: %édm%@&ée%@@bdléé t&&&dﬁﬁ%%e \PéqtuFE large signal

nber ed ar

b d@dﬂytﬁmsaqcnatwwwwm% s ésyQugytortheg st PRifh it fpes in the

recSivdiuisésut ed Cl1-6 al kyl and SO2R14 in which R14 is »
sel ect ed fromoptionally substituted C -6 al kyl and

Thg’Q FlfS g §&JR§ ta Irndg)t %@1 %log%FgPe ?[ &h ¥A il qhemlelle%erlgrust eq’fegs of

are | cte
mulfippth on aqavamwgr@ls @ufowhl@ doewt Wq"cﬂﬁ éa> M%swas% §f ltaﬁatspecm (B large
recki®@ SBanBA@hObr B padidorfBBtionSpoen REpohda aifiterbtetatidpl The Bifesehtisdntion

553 R 2 o oD o i
mudtipeth eignadspyrior tosthd dogslatioy grogese Shis is@Fhjexedewithogiaeduiping $peeia antennas
or aRionaAbAGidth bAWAQRR fypicaAR clikd b CHMAVRLiS RFvigatibh 8ystems.
Invention al so provides use of the conpound of fornula
| as a pharmaceutical, preferably a neurotherapeutic
or neuroprotective agent, nore preferably an
Oﬁfgéﬁﬂﬁ+ﬁﬁﬂ?ﬂﬁﬁﬁ@ @@ent. Preferably, the neurol ogical
nditron1s a neurodegeneratlve condition, nore
It ip are«bbeqcamﬂ}e PrRecHt rkati@rie prvide esyseny s rerghed dor &gling mage estimates in

coi& B§$§r1%510 ﬁav t%ﬁ@%%mQEceP P&t &J theS BB mSiltipdiS@a:phent b e range estimate
conmpound or mu i s advant ageously adm ni stered

lsmlﬂg‘it%ié’”Prd? ?HHBIF“O& phar maceuti cal or veterinary
conposition together with a pharmaceutically or .
It ¥ gttarfimtiar otjopt efdimadsend ingention toipeavide Thystem anéh methpdefop prpadeasting a

ufsé?iv@lﬁ]&{k%]ssg Yidid ﬁarwggtfog\éiﬁzﬁ Sudd tﬁ’c{@ Rb:ABE Ve GRlio Rdvigation signal are
vet er i nar nposition conprising the conmpound of

subsggptiplly §eqo ¥5‘H18Pa§‘ phar maceutically or

SUBSTITUTE SHEET (RULE 26)
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veterinarily acceptable carrier. Further according t o
the present invention there i s provided a nethod for
W b@soesged ment, amel i orati on and/ or prophyl axi BCDAD2@5/000493
neurological con dt io n ghich conprises the
adm nistration o f an effective anmount o f the
It is getpdinthdr epjdct ¢fdierndsent nvention t@ pevidp @ systeiorand eeitiod feebregsifasting a
pul%dI rhdio daViEitiOR LigRCHEH Bht i pliRd t4s nWlﬁ&%@rﬂs‘i IRV EHeds Q1 ks b l?&lf]ﬁlous
s provided use o f the conpound %ornu la |l in
gFfﬁnufacture o f a nedicanment f crcr the treat nment,
anelioration and/or prophylaxis o f a neurol ogi ca
It ie pat d ifrheyrebjeckloEthe prosew tiiventiomtopovise e visdmsndiweha ffr sprarting digital
M d Qéj:elqedfracﬁ@ ﬁeﬁﬂél&tﬁn s1gif1a@ rquhhtﬁat Elfe%ﬁ‘ﬁﬂ@ Qﬁat al@'s‘ﬁJsﬂaﬁ:ffa$I éoq'}ﬂpted

nd/or 0 condjtion
Wﬂ? AR TR CIE B TR A i
for use in the treatnent, anelioration and/or
It 1pye(9 P Iﬁylha’x)bjgct of the preserd mvgitlg'gtlo ewlvide o syt jaaimethpld dor processing digital

sathlﬁés QL L3 n§\;1éaltll)n ;1%1]11511:1}3 ftadid rnQ\)f 8§ Sre@ivB s?ﬁcﬁ%ﬁougl? Kyith Q%ulsed radio
prep aratlon o.f fornmula defi ned

na‘%‘ﬁ%“ i ER y&%fb‘?‘ﬁ“s‘é’&"ttnﬁ grfeﬁténva?ﬂon toy °Vr‘d€§é¥sFeﬁ‘gan%\mﬁth°d for

estinptingdindividyal podet delysefiont drpeparatt wodessing rofidigital \fateblesnwithii € hadio

na\% goﬁ@glvg I@lé] ﬂlfel r%izaé gag%igggg{)ﬁ&%%?sly\rﬂ%l%oﬂo s Pliltgﬁa cfl{;lad\ﬁ@lke(c‘l%dlo

nayigafensignald conpound o f fornmula VI (b) reducing the
conpound of forrmula VIl to forman optionally

It pryet £ Girdel opepaUidpresedt ifventivn i@ pMbilié a (sgstenCytd| hesiat | fanproviding

i} SIRONAELBLa LR Al o form an optional |y

conpoun ormufla | in which R is H; or

( d) cycllsatlon of the conpound of formula VIII in the
It ihysh & Shber ofiectRS brpyeseptiepion errrevdeeariem o mghediar grerytige range
estfatel Gl doyrelatitas Wertved ofly Gbméithalldigihy edgeOpit pulsd@IDWIA DSSS radio
nwnagghgggted 6- menbered aryl. The invention al so

% s a process for the preparation of the conmpound

pf fornula | as defined above in which R2 is Hwiich
It s ot fteey qbivet ofttheprressitt: invertion dniexids A gy HFtmdiedlfpryproviding
multp@h 8&iteekhn GOMARRY il dwifith Fa&ivad vath Mt tHe RequittnGit of¥pedidd ghtdiidas.

are as defined above to forman optionally protected

SUGRRERS O TH ARTION: “rscazmy i n whi oh L e a

Thé @Gséhﬂl@ve&[oﬁ dRclasada fxterh andasetide ffir Aekbadtaamatipath EDSSS CDMA radio

nav1%a¥10n s1ganf1 2L1)St%oan< nﬁt%lg%ae %‘% dm%fa%[?rg rﬁBrr{;Jlo ;tﬁﬁénnftlg%de%me to le position
recalb@\ﬁ@t gefinteh thR2rapsmitied vignak H?) Eeoping shegeceived symplpsand fstoriggaspmple-
baJe@ @&Ielafi&m atcaelu%a&ﬂ R ind lmre%@ecﬁt Bk 62 RRAYRArous F+ak EHé'rébelved

defi w,th a at.in
puling AP BT RAREY D St et BT P e
with titei l@diag bdgegprfdicetiedl polsevpamd dﬁgeoératﬁlg B nanpegestitndte figm thp porrelation
ac @llgﬁdn%gl agsgaatm%quﬁg ed%& Fﬂﬂé @ce&e@ﬁulés | with an
acyl ati ng agent containing R2 forman optionally
rot ected conmpound of fornula VII in which Ris as

i PEYC NapFaIIé% W&N&S formula XITIXI 11 (c)
F1f{|2 a%sdtsrbglmt JPt%uﬁEUi@M%sﬁJnsefs A fmd}lﬁor?@flco&rdel%g ’Jnhm%’\'f& bh ideal DSSS

i s as_define
CDMh Fedioimavigtor ﬂ&lﬂl rtf?ﬁéssiﬂ%%&?ﬁnﬁ alg?@ﬁﬁkawew fbﬁﬁlé%féﬁ? the same
ideAtSSH €Divenadie ohvizbtioa signabippres gl thatgh aditnéel tohdwiditereceiver.
processes descri bed above. W have also found a | ess

Flgop H% & rlmﬁ&g&&rlfeﬁﬁonﬁésﬁﬂ% 'a%&i@n Hrcg&lﬁgﬁ%ﬂ fob Bfideal DSSS

diates of formnu descrl
COWEh B RY B o HBH! waeme%t%%ﬂghﬂ%ﬁlp@thﬁﬁ% dFIWe‘é b pryalf a code
chiy @l €ldB Bdlussthe fireetstpeal. Aowofrelitiog res@ndef@nciunefarait multipath corrupted

51g1|1a|i] }é%rotcésgela through a limited bandwidth receiver.
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there is provided a process for the preparation of a
conpound of formula IV in which R5 and R7 are as
waledosnesded n formul a | above conprising the st epCDAU2005/000493
di azotisation of a conpoundyof formula 111111 The
conmpound of formula Ill is conveniently prepared by
Fig b derddtnige eelationsiyp beteleen theftipyingiaf digitdl sqmiples akephwvidiin REdig mayigation
reckifer@f @e ﬁ@seﬁ’t@xﬁdeﬁh%ﬂ wWhBreth @ rsmﬁpang Me@haqy@nch%h&ls svame bilengQhte of

toe RO, e s BT AR o op G ofigafion Sl pulsgspater,
corgaiatiionRprogassnga andcheplimplisy of eprrflagiomabcamilytionlbing asaditp cdparata rthebigital

sartf$18 Ghid Qndthie RBERcHBusGRIRR gmsigg ffterh E B Rpibiba. Thus, the
pr esent |nvent|on al so provides a process for the

e conpaound as, defi
ril, SBR by G St PreE TP L ) B AUPag B0 L gpyiestion
recgifvertoffi éhe prangpo nmaltiof, wheeinihk sanjplitg awrveld$ hotexhchromuewitlothe pulsing
ratg QHH% ﬁc&%mglgé’&drad:i’(f nefv%ﬁtm‘f Isi@nall Wi ﬁ:@elaﬁ hl@éﬁqacﬁtpf?a\('%atloﬁ Ig%nal pulse

nitration of the conp ound of fornu a
%‘@Wlﬂtl‘?"ﬁ’&‘@ﬁsﬁ% & T9RIYeF H‘éﬁﬁ “B’Frd{ﬁﬂ& gy apl Bt e sarefapn qoppgnulation
bmp e arsgiataenheafigitlemte Motindhaodre fyachuba wWith the asisitkafaitaedle also
(1ﬁ$ ove which conprises the steps of: (a) diazotisation
the conmpound of formula IV as defined above to form
nmpound of fornula V as defi ned abgve; (b)
F151 Pt ?eétcfs oTHb-ePle FUtOERIS BT e PRsE dFtie oy the; pyeseRsy ipycpfing using a
bagiviaOliiedd DRSS DY palsed ra nd\egamsnesﬁgnab ove; and (c)
reduci ng the conpound of formula V . DETAILED
ﬁjﬁ@ I[II CM ]Be subj ect specification, except where
contex reqU|res ot herwi se due to express | anguage
The reseRCiB Rty discivpds i tizatanarission e shaor rdgd bdgspf DS%S' COMA signals to
LAt
pr(}(li%% dlﬁ).g r?&gﬁenﬁﬁ%%u@flelg&@g{%g%§$§) dlsgllbate &‘?Jm& ?'b«[:%}mmg of subsequent
puberse Shewie wpid pulpes allast ayedionavigafion feé@,wﬁes ut re%ﬁ al%ddntﬁr@t%'a%n of short
pukdiQs PEAGRARGEDSES CmMA tsﬂgﬁh[] y&fstllﬂ plﬂbtllh@for i beHoBSbetween pulses where
theVIﬁlglilpaHl comngn%%s can c{1 5182(1% gg e}%r%se Semg"%l%lt fu:{hgr snya%t&% QeeceiOe%t s%gples
sul:g)ilq-dgéy thg porfebt—um;pm’cass such fhpf' salm—]\qg asquiﬁéed V\i’lth the @R‘}@n@‘?d&? ¢f|each pulse are

pr&gs&%%d%péﬁ@énﬁ§ $roﬁ1 hﬁ‘os@ @aﬁﬁp@%‘ thaCbR@ hiyr &I eﬁcthaﬁu%§ p@ﬁoﬁ E4nMvioh are
eren,

e g SEEHPBOHANIHE TETohs PTAABoL UL e POBTHER Ghi g tous
straamdofs@amblos plovidig pireefame raddntegesrd UBES IDMA sigudlathht jre peesent in

co&ﬁmgyMadagstbﬁS@ﬂl@ALﬁeﬁls n which RS R7 and X are as
defined 1n formula | "above; and R>3A is optionally

substltuted G _4 alkyl; optionally substituted G _ 4
Pulsing St¢Me an optional Iy substituted saturated or
In the pafaned treichdmentpa p@sinpewizer @ od-(1)cchipt @i anil ivgp (2) chips off is used to

18 %%ﬁeop%é&lt gjb%m& 'p%mllégmmﬁ gﬂﬂl@?ﬂ.ﬁz%ts\%ehg aacﬁlp%éds_fgo@i 41%5/5% is

nber e er oar )n
chigpf ¢ FoRfequanty, {1 P3ise ERERG ' épp@gstma@Halqunagﬁffeﬂst(awamtely 30
mefeds) ﬁ:new&i wad i()jb'naﬂ;@ec&fd oot peeiot| Duting tHeswo thif Gulet Situb,Uh@ineitpath
sigﬁ%ﬁ %ep%r% fng/rP anyM orns gf th%%hﬁguf\t "]%fq t gllhgélg&e of_lthe correlation
Praggss wmalmtytlpgthtﬁgnalt ml@ee:i th@n 14 chipk ylhetgforep p Wl fyjet period allows

su@ilﬁgh?t Gilnb dred sﬁ%rﬂtﬁﬂffi ; de adsy {han 1 Nmtol&sﬂpﬂe V\’ﬂﬁeQJbrréﬁll@n biBcess
SUpstiltule

pt.i onal | gf g%{ é‘ﬁﬂot i 0
Wﬂi Gt e el SRtih _F R & ERy 1°nger (35 4 temcf“’ﬁ?m%%d%nm
utithiet b pieadooandoy pusingr sclfeare a(binylgate any modulat10n effects that might be generated
from the fixed one chip on, two chips off pattern. This pseudorandom pulsing pattern would maintain

sufficient quite time between pulses to allow the short multipath signal components to dissipate prior

to beginning the subsequent pulse. Other pulsing and chipping schemes, such as those that are not
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chloro. Illustrative exanples of conpounds of fornula

| A are shown bel ow. 1077 1078STACCATOPULSE EDGE
WEORRENSAT ON FI ELD OF THE | NVENTI ON Thi s i nvene@DAU2005/000493

generally relates to nultipgth mtigation in Direct

Sequence Spread Spectrum (DSSS) Code Division Miltiple
sypehipogizedd withrthgchip pattee g alsg b camipyedisnd fall ishin g broad servand ambit of
thé prpes iléntibr@ngi Nng si gnal s and conmuni cati ons systens as

wel | . BACKGROUND TO THE | NVENTI ON Radi o navi gati on

a Q. Teasure range bet ween a
L%adig%i‘(lliﬁea (Egaméﬁeieldrocessmgnd recei ver antenna. |In many

Themiebonigpyepipn sepanatqethe jeesivgdilata seraples el correlatioh gestrindation valysaivithin a
radli§ nz[vfgﬁtllcﬁcréo@ﬂerflﬁ SLIREHRE Wh a6 (ﬁhhﬂié of e r&él@é&sﬂmsedt s®nal. When data
Lver ari]attenn e an SmM §

nleshan[i COI’I’E‘gaﬁ.OIl actc pe 3 vaeurt]e\s/ FI‘F Sﬁ)lg%iﬁ? lsynfr}ﬁ%IO?S Sﬁllth( gﬁfecelved plqlsmg
pafter dlheending edte of thawerdyet pdse crbegirevesseli igapendantly fiom the remainder of

th€ {%Ué?s}eﬁl @Eﬁa@nT&f leéaink e o i ré‘cﬁdédcbuﬁ@ﬁ' IQ@E& Et ﬁhlﬂ&th than the
eslr

al s |ncI Iect | s an
o et T AT PO L R SR oD S 6 5 8 G rcepton of
thevgulse.g Alterediame, thamgign ¢ytimate depiv g, fromeathd leazilmmadigelsqmﬂds wilCee 1essl pdripted

and therefore
b’;d’g’grp gigrptthﬁ%g%%%éfacfﬁ%}quﬁ% gng%kﬂeasur ement .
Mul tipath is a significant error source in radio
T‘ﬁafeﬁfeéﬂém BRcessy f ttheprresentyivention aSpltics ndHpE ePEaaR RO response
valiieie a pluxalityiod tordblatidni ppdcess AgaeESionbidl. (Eabibacirelation Profese ommMtion

i t
w3 LR A, SRR I NG Sl B R o
copersignyl corRé?&bePf?féW‘@&%CP@Hﬂ%aﬁ aidestpges &l eqﬁrelagontrmltsel @piagle bin. In
boEﬁom tinO&tiag! &)ﬂ‘éfaﬁim ;(r&?&fi)and th @repdn® PpOGA6h, @Rl bdeRBd &S tn8MRation

d the SSi use
1 conve oto ﬁ 5 Veiaréla? dléljli]al éalm im% tfm,d?%]tel s?]népleﬁégénoé%ﬁ}gds \%1%1 a digital
sma@masbquencheht ﬂlemmntlmeucosrplgtma [process, digrresulting medulationt of the digital

saﬂﬂlessﬁd ighhl Apresing Qécﬁlﬁge BY sBmdddbdetler SRAMRAAIRGtoRR AN §REReation
neration of the

in the tran rdur| e
Pr?°5ﬁ|a6°“ﬁ’ﬁ(;‘i‘°g‘a‘i“f o?ﬁgné ‘5"?"‘“ A@%&‘E‘?‘\FQ? RS WM iflyeas cach digital
salplgiist @llec®p e ading gftseh:w@)ﬂ@aqn dahe dhgleh sachplpr Elaxdcotnen element in -
coﬁ@ﬂﬁoﬁal Q&%ﬁaﬂ@% ﬂr&@ssﬁ% Qrﬁﬁllt reklﬁts B%dﬁﬁiﬂg dg ltd Eatnﬁn es whth &%gall H)geadlng

sequence Is a to the Incom
Se‘&le‘iw@%ﬂﬁ%ﬂ{ a tefiwéo £ plagle FArElptioy Pfoa‘ef ecwt@%&molﬁdependem of the

relativg Adlng offt théiieceh\&d difzit® sathplgs. t Bith S beld irAImBQEHIF e @resent invention,
eag}rocg l tlalesgm}gleo has ereflatddlrgcit an%\érll&@gtil ggnﬁ co%p %l Ti’l\ér%fgre nse1;a¥ 1?11%%{he digital

Verr pyst sane | oca
sameeseil thedorelagmroca%mg tecqiding Wdisirelatiye peyition ef thy Ig%ale phtigrnt prqvides

a thdtAB S hrlaly@hg thésh dieremBor@dnist | Me, this neans that the
dlgltal spreadlng sequence is applied in the receiver

:SD

od.

C orr ec e
presend ingention, ahqr@mtmfpulsﬁé% ad 3B aadepigtad dsarfunctieprad fimp.sThe pulses, 300

Re?errml% nmzv% ap i l.’> rﬁ%r 1cfe8 E f}ﬁ ge%ra#ufei eé?]n%ptlet ?fﬁlée_ corf:ﬁlzétloa Ipbolcessa ?f the

an!ri'gg}ug@%}g%aﬁ%{lﬁg i e Sﬂlcg’f {nﬁlégsf%g %@dthen Qupsﬁﬂbiﬁ %?&Ea(t;-(ll-l%? the digital
| \A| | | V
sprepding SeAyenes, gﬂn %ﬁ\?@e’g@aﬂﬂﬂ‘a th ogy } Ds%@mﬂ (2) GAipy %;quaﬁeglr of the

prefacil embrainegta thuoier, rigecedeivar of ¢ pregrtd etitfodimsnt gnahnfigured o privdde a
sar%ﬁ%ra?e ’R)qM% s)(sé%':}orﬁ)‘r.bcégné Q?‘eﬁ‘:g%ﬁthﬁ(g ﬁavtgﬁt?oﬂ%?gﬂﬁywﬂh a DSSS

ESIg en sa

CI@(L@ ic¢ds [chipping rate pE}0- O(ZAmmpp/@pc ﬁ?dO‘iIW‘%F@ rqtch(g le II\/bpltlsgsf/sec Therefore for
eathefp R Sl brﬁ (1)) cﬂlb ofli p@teﬁ 300, sBrRdveS Figiire B i@ récailér@enerates seven

(7)n<? ¥ 38 at I O ese | 30 glo m r%ceg/eda{uge egﬁce r%ighvg%t ﬂg glﬁgm& ep%ltem %md are

pr 8Cess g @491 g) 5) eadi ng
numbqr@c%?il,\ﬁ@%t 3§3 GA41305 38hand SOT BF Pde 9. gvl], Sa@ﬂmﬁe‘@mﬁ@erﬁhﬁ received

mg'ﬂ'ﬁtal%hllufstkd't:etdﬁf dldﬁhga,lonéﬂlg illn@ted EQAM Tk @ndblﬁceﬁeﬁfog m&te i3 emsaata Samples
or t es_.0 scr.i t he
ﬁ°§‘h6§§ i e o et @Pi‘ﬁg%‘i}”r%?‘g? S’osﬁml’lgs {Pge%?gaa&dg Seifpond 10 the
generalization for all the mathematical process of
appl ying the digitgal readin uence to the
recei ved radio nav§ﬁ§§?HNEE 3% 'Cltﬁé"-rﬁ %‘?)t al spreading
sequence nust be applled to t he recelved radlo
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and/ or change the shape of the correl ati on response
function. The optimal tine delay neasurenent of the
WO 2050983691 gati on rangi ng signal is the peak OPCTRAKRION00493
val ue of the correlation regponse function.
Det erm ni ng the exact peak power requires exact
begipiingl o d gelsioramplie3Petflintds 6 icpreesrond toffke sesrRbIMRY Of aibtilss, samples
30R3BY0 gatsil OEvrepoglith e 31I_1r@ sba{pletda a phlbeDMARd aﬁmegmtthecﬁue&m& samples.

Saunolr 5? cao}res?onds tg ?1@ ?antssg e11le 0 te 6)819 :R)gviﬁ [ geah ga(l:l;[p C?S Iht:ﬂ% IIIIQS%'ated time

lmp eeyksingng) sarpplesyBd T, 3a0: 3@?§27r éb?eﬂwemldﬁak@srespmdep the quite time between
5 pul®asurenents at half a chip early and half a chip late
ti m' ng relative to the peak. The code tracki ng | oop
SRR 20 0 B Ul Pl 57 D SR A ot i s s
coprdiasion [pyocess Wimmlﬁ'gn ins esgnchnopired W)tth thiy @ulp)eekattam h&hup \sepple 317
achiBlMRERISIR B | YordRshn!pRlc&s RIANESHbIR Q&Qe!amgﬁ a% é‘c@l{ﬁﬁﬁateg into

Su%%lgtglg S 0 %é?%césg chclrérg%g é‘g?%}r@‘g }:cclglﬁrr;]% Mg?ug %cs:elqge%ce where the
10 fiftht emplarie rtmmtssqueram samply  F0R oaevuriniates-/into Hfmbsmplhi Sp ca@htonn grocess
ac&ilﬁﬁﬁﬁdnhﬁ%ﬁ bﬂé/ §ixth m ih %@ée{tﬁﬁc@ Qﬁﬁe @03”2@:511{191%5 mto Slﬁsample 6

spaci ng, for exanpl e P
compelation, ProgeTe fCBRulgion By %?ﬁc Pgthe Ff‘éferﬂb@aew ebettmé éwu?nﬁ% sample 304
aca@ilatgs MSdbﬁir@leCDfd’n@lhtﬂﬁll pRdess esqammsz&)hwﬂm%omhep@vaefampls in this
SCC%FHC% %%W'Eom %‘t eCums‘ng%%Io ISQ e (S 3?% tiS tIleI flﬂ‘s e nex ieﬂueflce 01 seven

corre unct'lt on an US S
15 sarpiies. ko basithpeserae Eping lﬁbﬂ‘ﬁﬂ& therpwisereitaredsaerhnin3 13 gudbtherefang @ccmnulates

inté) Sl'ﬂﬁﬁn;ilet 1 doRE1ARN br'ﬁ&:ssh@&inﬁlaﬁén dilv2 rﬂﬂsﬁﬁpl@s&bﬁh"fﬁé s%me Mh@Prelative

elatio se is, distor
o J g i A B A GEG tgble P By areiad g ke Rl Btaion
acqumulaty inde Jubsamble ¢ aultiafprackse agimstlgion bin 22 n power
nmeasur enents al ong the correl ation response function.
sifihgp power neasurenents are distorted, the code
tracking loop attenpts to bal ance the power between
two incorrect power estimates and therefore
20 P ncSyhsewq 3correieion propessaceummlaion kin 374 @ernnplates Al Gpnkgs ytith dig same
peakmnﬁ@ Felatild tbl 8k itk paferPa spAFES20 (hitgiisxemple &RPINS 347R8d 321 are
orr%rﬁ\ltl R esponse functions for an ideal CDVA
gat

tration :
radlo navi ion’signal of the prior art

i ncorporating: a) the theoretical, non-filtered
€0r rSabsainple f cdneB{nmseess atowiiiladitn Hif) 124at@mblited dM@amples with the same
pr ac |.ati
o i€ et b WE AR EE 8 B ST/ GRBPORT HRGH, W0 0] o are
25 rece$h9ewf°étblﬁf‘rtfé‘l1°al| on response function is in the sane
time delay location as the centre 103 of the
5‘ on sﬁﬂsérﬁp‘?ereeéirrh&%{? gx%téssca%mﬁ%éneduﬁiz's QAR I4mples with the same

function. Figure he same two correlation
r esptiee ?laﬂ’l’e terfhg aplee peiterh g fRRSs 3P hieEapRipimeleyfig|and 36 are
t hi sshoas er flagratidde same direct signal plus a 0.5 chip
delay nultipath signal at - 6 dB relative to the
direct sigpal. For both depi.ctio in Figure 1 and
1 ot RaceinE Bt SR R B h  SHES §h the same
30 per f twing chte takhe guissgntiern arsdmplo3 (i (inttigs éxagplofample311 is shown for
recehl\{selqm%gnal The observed practical curve has data
noi se and a two-sided filter bandwi dth of 20 MHz. It
is clear fromFigure 2, that the resulting range
a0 yrement derived from a bal anced power neasurement
of the correlation response function will be corrupted
Thégortelagonmrictss platbdprsompeensnt myf actumelate@uditorettie sicgmadtion values in
the%éﬂ&ﬁ‘éd' c&?@iﬁm%%uﬁ%n{sgﬁ%ga @aﬁgty Bﬁgétﬁ?)dsn QTW & %}519 E¥ the location

stems,knsuch as GPS, use conti nuously broadc
35 of §1F Gplsn s knopetush gyip theraheve grqmpler theth ds Hefieeq ﬁsfmﬁesg Fag%eﬁ gfter the
are both continuously present in the sanples that are

used in the correlnélU g l;Iprocg Wth continuous
signals there is SR, Hﬁg;l’ (Bé’&z?r%ﬁ)l ng the
rrultl path conponent of t he broadcast rad| 0 naV| gat| on
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el even (11) slots. Designed for the GPS C/ A code, this
pul sing schene resulted in transmtting continuously
wo 20050846hi ps of the 1023 chi p sequence and r ePEli/AUNYS/000493
silent during the remaininggcode duration. During the
next 1023 chips cycle, a different 93 chip sequence
leadijng gdele ¢fgheecoineiralse . In Tvether gubadinent, B¢ carlation Pragispriehcaggmulate a

firsE PR tiAdgl 3@@1 dWnk B fidst kdaemnras&uﬂeﬁ@nmraw@&&@rd@ampmﬂlﬁmg 302

ul sin
s SRS dapunaton Gt el o Risfifnd Miple BT pgptinea
nutsleheffbins Slebrpesdared dveboflinepra éttalb fitilizng sqyer) efcaunupn@mte it atsample
rataéfqun@ﬁtngpevénan&mmsq)er dipl ek raapllafemdtﬂugﬁ%gc@sme Bbe $€one chip of

PR i 1 S8 B RGO THER irga P AL PR RS e
prefefred devdd{pIbing, thdl receimenicoldd Bametively mrrumulata briy @nmiBy sitbémba pahtinuing
the I\@&Bﬁg 104: Pgttklﬁ rb%%gd t}}cj%e\P ﬁt(7)5bu§s8(¥etaqit§19 in twlvgrefe&gd enlb%gizlelﬁr In an

|neo di o Locatlon System
stegnafs g Gem Al G5 U GePI e i RV Bridill A of the
corBelltfiib refpiohss BmctAdwiprrespcel® thehratire pfle paitdry. et alf@thar embodiment,
the%ecmay‘ Q!)uQ%%ﬁﬁtqugthgnacﬂe%e% é7) ’_ﬁg\@%aql ]aC & Srelﬂz?re@éxmgdlment Other

systens s t ener I n

corfer?eorp@rl gema%ron metheds i Wst@e the bread ssepegretartbl AYe Rsrserrt Bygugon.
spectrum At the core of ranging algorithns for UMB is

Sahﬂ@Tdﬂh@Rélht%taﬁe piiinglrasetnng edge of the transmitted

In {ﬁe Bref%rrff'cy m%ec?l?é’h{ !)tqu sp‘i’cj‘%%t {n‘e&l‘taﬂ)nv Slg tsagrﬂ) rgt¥ of tHe rfablg%iroggece%(er 18 not

ccur
an mrﬁeerl reétmlen(g ﬂ@dx}emwfed aulmafs es s éhyura%e e%useafﬁedesk Frgerﬁér yrheyps
nki}?éjxqfé/' 161G int Ipin@I%Ie MBe Sp)ifée ﬁfEEpI&Jst 4 lnbeiBnal c@fl%n@rf that causes the

l?géesral&thve 50 thaggni_e«% ﬁl{lsef y%l dglg rﬂ)e);mg;ﬂlln% re&?sgo %hg received pulses
redpeet weelhasﬁlg afigts 20t dokid be prosentp{rliad the singphea besurrddhabthe prge same time

releI‘tllvgrﬁ) tQJ regelﬂféd btﬁ@g "I'ﬂgefgxg gaesaﬁf)le thewo @ngesﬁte 'ra?tloQJ &B&ﬁém‘t 91[11’9113 pulse
t he bandw d For w de bandwi d signals, the rise

lengtpm_é %pplP-Ffaée ﬁ@?tgga’qvg tostheoji)utlse-raéq SaHsRE ﬂl@ S e lﬁ(iagw go vary along the
pulkd steff. Fof ewdigle, iche 10 aGpilsesd (ygweras Hllustensed dip Gigereed, the fractional

corgﬂé ?%?Bpﬁlg%aglgg r&tp{ogaoﬂgla% is Ih" '&%B dﬁﬁgqﬁ @*eﬁr fO%& Eulses Other

erm na nits SSI
sangplfl syepleSAtyRRHIae Tate Fslos o8 é‘S‘t rerr@hreé Frore PREPlGd| a)ddlrwﬁlgsample in each
1,00@5uibed d190@rddikesa @aﬂe Ufiet ﬂofuz)ﬂﬁafgels ofl, (toh ® mmvaadhlp@ bﬂefemdm the

preifeﬁrsﬁi %rzbselg%}%lh gﬁlr Wgo g%atr:n E r%tp Yvere atm\é/)\{e rrPer rprlﬁse @ﬁ greyged sf”imple-rate
is 4lipgechtoi angteaff betheen ﬁlspp@eto i760} rqmpke pér @alee. lim slatver il tates, higher
fralddOBi1 bREH BAHQE Yhe S RLAP 85 pde- A%tafb%dﬁdréd% Qa%ptft@ﬁﬁlple location along

Spectrum Local i zers, Flemng et al.

the@’“lﬂ?)@“%the mf?%fﬁte’nﬁme%@%) utilizes Di rect Sequence CDMVA
(DS- CDVA) providing processing gain fromthe CDVA

In the peegsd agpodimbe, (RDMAplpratecie 8@ isynghrd@se witlhibe pulsp-r## anditirpgpamples

arel%%rgﬁ% s%cﬁ%rdu%tth@nlsr@cpeﬁev@ raMeb &beoneem%&ﬂnwudafvames
conputing” range neasurements fromthe ght tine

f
renaeSypBLoBpYRe €F Bitfe RRYPh HPRATOBERHOR Groctiy g 8 e Vi the
recéi@g prdghaethe@toamcnbar tranidBiter Plikesratae Ahibel ex‘pinzrtibin eff the' thmap\i@Sreceiver
1ss1:13ers] G Sp% Se |_1|ron£ %aﬁ(t prS’chH% %?eg él%%elt\%% Ith% lqtg{gvﬂkgtr er %315{1 Hl‘tae and the
recpiggyglofle r@ﬁregelw P‘LmBmPrﬁR@‘ iy yred tp @Bigh erlrﬁg"yom W FoaeryiEian bipgwith

an BEkAYwi, &ﬁ%n@lﬁnt&ﬂﬁgtfe(éﬁielt@iﬁsrec%ﬂibﬁlée@ﬁt&lﬂ y, the pulsing
pattern of Flem ng's preferred enbodi ment utilizes a

Rei%ﬁrmg %Qv? V(\}h 1%1%9 4 glglu tal%n les a%or{g I%g%:r sg&%hr%fog?\gghgﬁ% ?Jlsﬂgcr)%éern as
wanoerse mFigmiedr ot gﬁ&ﬁéocaﬁpn,r 481, fcanggs aflatisg o die defa fmplee (P and 403

at HOR3t RRE 108t WS Hrfdfthe(Haﬁ Rdmplids %uxfd(ﬁﬁat Pl uo Al Bodt Q"here 1s a further
di ssi_pate prior

i.nni n Ssion of
chaogh di pelit &aﬂrfb‘““ P o 1 {5976%@[ I ¥g iphshpuls e mare
techni ques in CDVA radi o navigation rely on continuous
correlation of either conti n ous _or pul sed signal s,
t her eby i ncl udi ng %@SWL{TFF) HﬁEa-dﬁﬂ:E#e?ﬁ) of the

signal in the correlatlon response functlon These
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mul tipath mtigation in limted bandw dth receivers.

It is yet a further object of the present invention to
wEe@siogkaean system and nmet hod for generating raP@EAU2005/000493

estimates fromcorrel ationgjderived only fromthe

| eadi ng edges of pul sed CDVMA DSSS radi 0 navi gati on
is dgpageden $09. |Althpugh yhe pbsplute dcetiqr pf thib Faseiver piisettime 409 not known
relétﬁé/ﬁﬁﬂelfﬁ)srﬂpﬁl@ 16¥6M] 40€, raatﬁ& ﬁrH&éBFihd"fﬁ& befts, ﬁoyan@ BEVis @ bddgrant.

ation in andwi iver
Fou b st ey e reptirp et Toh S APPSR wled S fpgprior v
cadDipulfeHI0 1] ANERTLONATheeh fireaisia mmplmahgmqnbwlativest@ bajls ths regeiver pulse
i YeSHE %mﬁh HEbNQdodaiin, M1l V8d i GiisRMeld Rafebh & rPRD pulse time

ST LWL N AR UETE MR DML T AT —
thepe@vbn oise rtige enavie M09, liradccwainzl ago Shiwaripiah sevumhtlgnn $ingtial Each
suégé af &@g@ﬁg ag;&eéséhem& e @d&éﬁﬁon%@mhl%n@ages%Jegrawagmo the subsequent

correlation accunul ati on val ues int

com%@p@ﬁa@mmlﬁwﬁ bing 1g/afve iy the %%?:WP’B A8%s with the

received pul sing pattern, c) applying a | ogical
A Pieri Hiniig Estiastess to deternine the accunul ation bin

In @1% ?gﬁh% %&%& Joh%ntloﬁﬁ gé)rfégltl&ld;g@c%ssﬁ’lé 1@& tB %‘{'@gol)j{imate code

Ses enerat i n% ran tl rrate
dele)oﬁlmle& aﬁamﬁoxa&aémwla@lgﬁ 6hf %I?Lﬁlfmé%t%i dviBereibess eitlﬁoétes of the code
delbye agling Ane f@es witerh he doraiidwat pulimas roufRbstiinates of the code delay
tMé%ES%E:g% IQ; alsF')e é Q?@l %@elﬁ g? éOSSI gglﬁﬁe ug% C}Rﬁa Cj:at{ftthe code
delpy tirhipgyis fubpequantly wpeds mmssh@wnrpéﬁé corTelREA Rj@@qs metsrhegﬁml value
of ReQBRS&RY thulifp0 UGHRer 3ibttoGhe Rlch iafl Edbrshﬁqﬁedb@ﬁsimod tsshrdh@c(elrw: lpulse

o B SRR F%%ﬁa%tWP%eW ARG Bt s f§n e

bradémmasdmhltwfthapmseamvgumreI ation responses as a
function of code delay timng for an ideal DSSS CDVA

It i ﬁ&jt' R gORML, %@Jsﬂb@@o ﬁrédﬂs@l@lsy&ﬁfiﬂlﬂﬂﬁee@ce%ﬁ thneAnalt HLlKe Qvith the rece1ved
mul ti pat h SI one haJf a code, chi

an
PuSEPEl U P 08 e TG PURA PO PR ST e Lp B s e
to thel radtsiniier. fRodcisé kiosvledgsl of thp atlée petary wepiiesipredisg fredwlddge of the range to

theﬁrfagsgrﬁt?e‘? e (fllhet Jgﬁgg wae é?aan'E{% ﬁ% QQQVMM i€k E&s}ﬁ@ﬁmé: éleglcg’prlor to

ts the relationsh et ween’ t etlmn
cogm IR g s R fordyilgding oee ‘ffé*t?@}ﬂéfelf fe@}flred This
seatrdhfén@)ﬁ@é?s&ﬁ tthel s’ﬁBﬁ@ﬁlb]lecDEhrreMﬁtﬁrpﬁicﬁsdr heusaipk ik Agnbenbieshnat timings
in s?ﬂara% ac?u aglonn abl\l}s retfz%utvp % Hlllél I‘%(lh{)] %a\?&gattlgn pece\:}%eg %ulrsTe ?Lglla Vn%g( each
acqualdlﬂf@nrba\/ﬂelg@@mbﬁp%qn@% sﬂcelmlpslee lerdlivg edlas, Re%mﬁmgaw%ﬁgm 3, the

saﬂl@l‘&ﬁﬁ?bfﬂﬁs i118dhei3 eﬁllﬂﬂfe&la!; $nse@ buct @k 18 ﬁEtlfQﬂsamples occurred prior to
accunu bi ns us rate the di.gi

g Bpie: LU SOl o PR fem e s BB Rlng
edgeaff the !remelwd@u]ad ternl @ st tieaimingd, ghidh cad @pn priowide dmough placement for a
racﬁoe a@f:%étf?)ﬁ] ﬁ{%élper bRt Wﬁ%@el&ggtotthéﬁgég'ed)ﬁulsg b&!e;nalln et %11191% in Fig 3. a

In a radi o navigation recel ver of
radgfr Bayigation; TRerPdVAL figermarytisien VAU e seafh thafgthy He F"\“}'gl was ginitialized
aplﬁ&tunﬁeljﬂ EideQBOABIpME privr e reoeived ipaige. r Bom tlm‘ set bistimesgek vechlation
accp HI téonnbgn\?%%ut ﬂ’é&?ﬁécﬂ{a gllo?er;@le‘tenﬁinges?ﬁeeéo}érgc? r(g Fxlogt%gobable pulse
leapmg) edse m@ SetaII}’@e@@l,\};@‘plqﬁme@@fﬂ}eWPIVWR-maIgﬁ]alStd)e placed based on
thelnbbrtahty ithHoughREtinRledt ooty Ailng! | On bi ns used to
separate the digital sanples into bins that are
L ’é (i) r.qn rscevglth the pulsing pattern are al so
°8 % Sf'%%f’ Bf%’ 5. depicts sub-sanpl ed autocorrel ation
A logisab daeision puaerest detsrmzines fhe paieslapimerseupplationpiyihat enrrespandaty the received
qu@EQaM Ee Ik e %a&ﬁ&&om% B8 iR BN HR\GIsO uiAN agaﬁﬂuﬁnon power
YSTEM AND E esent_invent |
vl PR TET AEHETGR B B BREPE: ot fig g paemspers such
DSSS CDVA signals to provide tinme between pul ses for
mul ti path signals OgISSI g tior to the beginning
of subsequent pul UBSEHYULE HEETJ%ES%@ all ow a

radlo naV|gat|on recelver to recelve and interpret the
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the pul se. Therefore, the range estinmate derived from
the | eadi ng edge sanples wll be |ess corrupted by
woriosiogsash t han t he sanpl es occurring | ater dupCTgURI08/000493
pul se cycle. The correl ati gn process of the present
i nvention accunul ates and stores correlation power
as siggpomoie watiouds-Phase ang|Quadgdtire ((1&53) besking| loari eawriqyr eneldngs loop

accﬁﬁtﬁéﬂfﬁy lvﬁﬁés O&elhl'oﬂﬁdomEéﬁb trcRing @Aoﬁtﬂlé@ﬁreﬁl@ﬁ§ Qﬁ@ similar data available
ccunul ation bin at | ons

[

il PO ol ST aihe SRS O P BOR Pl
to a conventional correlation process that accunul ates
Refapniog ®tFiguess, thkle icdepicted at illohmative sianbls of hsub-sanning| cerrdhition refpense
funQBLShSOE hﬁ)S C4on Vs%ﬁtdoﬁ’ %17 aﬁ@gdSeic@JrJhﬁg‘to Me%@éx% m@@ﬂoﬂ Iﬂféether with a

resent |nvent|on he recejv

e
°°”§‘?“§?P&l coprglaiog ﬁ?ﬁ&‘?“f‘%‘&“‘i‘%ﬂ 5°1stcr>5%1?ﬂ°6re%°r§en@5 ggg&m g thagygical
conbvéngiondi gurteltions asoheswithr & fiizdiog at dda woiteh Fhed pufjistrgdled correlation

AT o e ; Qdéeﬂﬁesos | 36,1508 afkL50¥ %@tf'ltaékﬁs!vmpaoiorﬁﬂ{ﬁﬂandth filter
OCESS e resu ti n erdu [ ati on @Ita

aEpIdan tllsm&feaﬁfbﬁrﬁ@#m@ﬁr wd dfieiignal é%fﬂ‘éﬁ‘?&“@ i Gotf g muleipath.
Thet m@;@énm Fesipiéh finfd@on 5% hd sustampeai cérfRlaonCredporsé Auhétions 502, 503, 504,

505D 8(96(: EOS/Sant%CS‘O‘é’I H’Re gteln chgtle such tl]t-ag;hdllséfen?eq}f}t %Elf)lg Bh ﬁg game plot The sub-

unult I'on OoCcurs seq eac
sangplerspreelation reeriohse dimsipng ﬁ%é‘b—”u P, 2Py &6, f‘ﬁem’éép ér@tdil%fﬁt gpm the
corlvEiBorfdi Ml@ﬁon&&ﬂ'&ls&ﬁnctﬂ;ﬁ] @0101@ BEDReyeh £ RHithi dBnstant power in the time
dm}?gsgq\rjlie g%til:aﬁ Q?altr%foléu el atgelhsgll eglg ecﬁwsé} QQh | R xgngu?nﬁ %‘ogr atyolntvslue The
subssegplen c@slatiore ragbdnsea metivod é@k dSOi3 nﬁQﬂ éO%l fﬁ)gl 807, and 508 are the

dec%ﬁﬁd'sﬁln@(;ﬂﬂ%r&oﬂéﬁfbﬁa‘i %oréﬁﬁéﬁrfysb@ﬂsé Qb fﬂ)l rReGaRas %n&ad]ﬁg edge of
he relative timn

i ved ital s
e\ PRI TR TS i 8y DS B PR s B apeeled
cor@iueibh rdipgst amctmsmsme 50328040406 f 96,601, aokl F08cwoultkrebultin & ¢opeehiipnal
corr?'e ag[)lﬁjesgglgp ‘ﬁﬁﬁ}on If &t Qb ?a?m RE Qﬁfeﬂhénr}gspwg@ fu%tﬁhst v@ére de 1ﬁted at

orre ation: processi ng according. to
thert@rlag iedas qickg eqnupRtienel eoelation| reponge Haetiorr thesp MY g sym to the
conBtibRdcotahtionRapozd Magtsshese different contents.
Referrl ng now to Fi gure 3 there s depicted an

In %r %xgm )1%: {flntﬁ%g the lo%rpall V\%:Blon fjrh ceetss cgl;rnE) f} @é\)eﬁ) Q&%(b%&%ﬁe% glfreléti%l? and

accmplition aespense amﬁtwmstsr)zan‘i%fwﬂu 06 Ovhé07parrds@§ to 3gJert aftl-sampled
co@bia%o@fe@oﬁga @u&ﬁcﬁ%ffbsﬁ&ﬁﬂg M@ﬁceﬁ)&féﬂ @ﬁlﬁe Itaddﬁilg, Yé@ aﬁﬁﬁg ﬂlﬁta priori

e R SR A et o rori 9 i o
tim@ magknisl aligned §u2l) thetmopinafiyf thrse (D) @errelagién @chlenqlnﬁetf bipy esgur prlor to the
estﬁr%%@l ihg?&glved':ﬂdfsé ﬁﬁ:ﬁng etdg}:eanﬁ e @éxﬁéﬁﬁng%ur 2) %orl%[a%ne:{cr:\ﬁﬂllatmn bins

odi nent 1S con r
ocep) afigy SBrfP R Swke e (1%5c e@s‘f‘??érle rE eIy 4apy (5 samples

surfoandingadhe Qeteis¢d)ide MAding @gDSEIrcBIMA Dddeit horpgronging edrelation

acclwlulltllon %23 Mtgrm]‘.rﬁ rﬁ%ﬁm@lﬁg a?y Y Imﬁﬁoef: ?Iic%ﬁagtlofl' Qnd accumulatlon bins

mfseC ore Or eac e conp one
reqeqe)d te Fyse BRf theesisd BB, leading edgp piservad Pﬂsaﬁnéhesspwf@ application,
en\fu%&ﬁénv €4nd %&%ﬁ&&&su&ﬁh’@ Nnd 7lock afudlitys a Nk &Sampld) €8 elodr Bultipath

| at
en\ﬁlapxgeinﬁ dvrkﬁxglt %2?1}\# gsﬁ]am ogae ¢ lée Qeqagz &{r@@%s lcggﬁgoq?&g&mfdlﬁaﬂer ofa
chiB 6, uBEEnANGUBETI errelplisingesuBUigion Mo wariphasse reaiesh Mpteseh only

thr&hﬁ%) &%@ﬂ M$Bins Woi@be Akrel! h?hi%xf &ttﬁéirea&veﬂ bk @lc@taﬁtytm large

d | d
comsitip eSS AL ST e SR AT P GREiAf B

subfsirgple’ @rrdatios advindaion Bihs de@OBeddorthe feferredenrbedipent wowldbe required.
t hebegi nning of a pul se, sanples 302, 309 and 315

h L Scﬁ
In @8 glfe%%?cg%ogﬁwﬁt géeg ?féeaggaéﬁ%@ gﬁonolg etﬁablﬁélilll FBasedSANR a%&nnulatlon

bingelptive poveen gnddesating 1V Qg rdipe At gngeRFT Pélli n@@afk s%ﬂfrfffaélple
307 corresponds to the | ast sanple of the puI se 300.
Further, all sarrpg@qgn the illustrated time |ine

cont ai ni ng sanpl e T SB‘EET (BYELE 28)> 319 and
321 correspond to the qU|te tinme betmeen pulses

o NA o, g

a
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nunber of bins. The preferred enbodi nent details
utilizing seven (7) accunul ation bins with a sanple
Wo ats/oegfesubst anti al |y seven (7) sanples per chCPAURI05/000493
the preferred pul sing schens, there is one chip of
pul se signal with two chips of quite time between the
thengiverevdlug pf 6 lepding qdees eomglation facqumelating| bt & mypeeteroto (be difeher thag the
preSﬁﬁ(seJérrélgﬁon REddSulatiod &id ﬁﬁ@f Vaﬁfe B Qb &l rafld b&ﬁtﬁaftﬂe\&ﬁévlbus correlation
ccunul at.e an ont i nu

accglélglﬁt}?ﬁ Ibgltlf &K ué%t%é;%%ﬁl 588{}183 téaﬂ ?{123\{%% n01s€ 7;-‘ Ol’qu nrgsults illustrated in
Figdet Sa pubsenglacottiblatiop pet e mespaseesvyo dPirewmespords teathe senplrtivengeof the
lea@H? 9(@5 ”@ﬁ‘:&t sub tsel:ﬂtﬁ)ler &)?rﬁh‘%ﬁ 0&9%59011@605% Lﬁm*lleéaﬁlg egge]of bﬁe%ls& %10 is

I'OVId f ul g % correl atj on response
apﬂrﬂﬁ%ﬂteilyo?rg d&nl’fﬁ}i‘er K %’pté?: P Y‘Bust ‘Ff’ése é?ﬁlﬁ’ls}’ S2RIP SPHUIBR P Frsponse
curvé) Sp€t Addifianilyh ey iseshdvod innBgte 5.t the subgquentysab-saupld cbrrelation power
res gelva a.)b@ 14 Ee%tﬁ%gg’gn’ent thgt?%ﬁféacﬁl@edgl sﬁﬁplg&%hﬁoﬁ%&v&] response

eferre er correlation and
curye, éenjiu"fha% INGETAsenR COETHEOT ROVEr iilverip A fftrine Bff?ﬁ%\‘a‘u%?é B &e gggeption of
balalntnrnﬁed fifnatshiBusdr@SaNE rantPvop roff ithd rpulsSadd lresulisi ifitiegsidnell iadréavige in
In the preferred enbodi nent of
po‘fveﬁ & tne pu?%'!s?ﬂl&ﬂ %%&%%p the sanple rate of the
navi _gat ion receiver is not an integer nultiple of the
Other lpgig Fiopassstiand fpdsian caterionse possitiea e%%&@ the ﬁrs}ﬂh—saméle of the pulse

edé'él ﬂlb[f 8 s&tmgﬂﬁ&lfﬁrs%ﬁﬁ ¢ Rke $SNK)|rﬁro rﬂﬂ&sﬁoldlsSpra&ssJufgthﬁa’f tracking loop

etan lgﬁasdgﬂfgm% ﬂnggi > i %egsglieg ggeg 3 gom c %C ac‘l% ilogp ik 20080 s, OF
proceseing siraithr fatd aveiible Sllthld lﬂwgecmM@ mmdchgn m@nam ogalpaoehprige when

calfb@a@e@ 'aé/aﬁgt B hﬁ@ﬁ%nﬁﬁ dus %ﬁfeﬁﬁ\.\fy;@i bfRAGhsHeR Hécﬁ%%lﬁgﬁferent receiver
es_Qccurre

coul resen
°°ré’s%2f&tt°n% fﬁghef &ﬁ@%*ﬁ &fiSFleCém% e ?w@gf@éé?%aamba&ﬁ asgmifaion B cen
be Mramedlyragiustal veitimpherecedteeasttie spesiic @nvimtraent anlisigndlsare observed for

gerg;gaF §P§E§J‘fﬁc Iglﬁtllil‘fahll e’rltsefhjs @&Q‘aﬁon Lo m&leﬁlﬁ @&?es f‘l(ﬁlﬁgtet% the best

atrve se-rate causes the sanp I ons
estiggtey @fr the éﬂa@i‘ﬁg eq4eh é’fﬁhﬂ gogelvefl rulsgnPaticgy is ék‘%&n‘ﬁF% t° Fsﬂméte flop range
mebduRbkge/ sec systemas illustrated in Figure 3, the
fracti onal conponent of the sanple-rate to pul se-rate

Pse(li%'l?]range&l\sii %sn{rlm?e%?]?ro? é.%ﬁﬂ?g l&lgé §amﬁ)|\{eeé&‘re?a9iblp Qpcuﬂmaﬁ&sResulf so

Onprethe teaclmgzeéae suhﬁmmﬁﬂﬁt@n and %mu%ar@hlam Isglgteigined, nrapgs cpiimate
basbd S0t ReHBASH REBRPEOHE eaeramecel Bittheqgerfell SbodfnRht, & @MLstting

| engt hs of 000 to. 10 Th efore |n t he
algﬁ?t PPRrs et#b S‘gﬁ ereinpe pfa ea‘f’ hgemﬁlgtrr? qua elé%\“rr‘ﬁplse ?termme rFe’iee
meFsusanp &his platraupdgesie the biwsés of the fraags werswearepl @rlvedtﬁ@ml the sub-sample
co@éﬂtl%ﬁo@xgr rt:s‘ﬂor@e r59§ §n b p@ﬁﬁé@%@odﬂn&p 9111 dét@ﬁtﬁng%%n%'ﬁﬁgs %§ample

ul se. For sl ower U se rates, i actio
Pt P15 Bf £ £iga ok et é?gwiﬁfi &otyekion aeanswP e gy zéa“e of the
confeeAific feQﬁbnsteO Iathy piiefeedsebpdimert,onmtentipnal dl somip datie apil.$ ehip late

trag(%i eusgc{'ﬁegrytﬁltl It nthol lrpde Edrx{%g olmrl]s thl;]% ﬁftl?ei %ﬁl[)&fﬂnent a

e sanpl e-rat t Synchronous w th
comwnprmfﬁ@ sty late.FRAPPREE 1SS s Y e o R Rl poins. Tn et
furEMNAbb QREHES nir@wttﬂta(n{glﬂrﬁilsﬁb@m@ aich @ 01 o0V @ non-b@netric tracking

corr.el.ati C S, re ncpr us.to
arrg ﬁ)gc%[s gﬁeﬁ SFO{)%IF ege Iogungnt #lg 5108nI ] anlfa%lﬁlg & S'ge R ﬁle sub-sappled
connildtibn eesrionsees cahbltaﬂqd from WeMméec@quo esmulstiony pfamane guit-gmplad correlation
res &QMVEJ Highide Q@ brieB £ SBnal égn@tlonét OfhfQechriqtied Bt dsARisRifig b Rnge

I mer recelver i ssues a me mark p
o ol PR e BTG BT IO URREHEN 3 LGP oo S e Leion
anduftheimatcal mwieling €l vdthinalie. brohth gopeodambé of thepresent frivergiomar k
is used to assign correlation and accunul ati on bi ns

ReWhd aghth JU ﬁ§ﬂ9 ¥, sys@éﬁhﬂ&ﬂ&sﬁg Nists Bl B the Faﬁ,lgeaetsﬂnﬂa@e &eﬁveﬁ'ﬁ%m the

recelrved pul se gatern Referring now to gfure t he
leaging pdze pE Pl Vg te Mlﬁ\%@éﬁp@%&fﬁ#ﬁoﬁ%ﬁ%ﬂ% el esponse,

pul sing pattern as was the case in Figure 3. A first

pul se | ocati on, 42%% ghan es relative to the data

sanpl es, 402 and Baflk ﬁ@ﬁFTdBIUé-@ ?cation, 404,

and the data san‘pl es ar ound that puI se 405 and 406

——y - Y .
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approximately three (3) sanples prior to a received
pul se. Fromthe set of tinme-mark correlation
w@ewanei4ed i on bin results, a |ogical decision pPCDAES®S/000493
determ nes the correct, or {pst probable, pulse
| eadi ng edge sanple set. In general, the placenent of
51l henditiewdly vsed ag therbasiymf ke mnge esbhmatp| Bgbaiprefersed ¢mbedimdyg this bias is
caMBYSEd dnd hfdndinbd as b BEhstn YatBin @R tdoBiBd:r © ORfionkilleihG BAES cAlBL A¥deled on a
timn Logi cal Decision Process A |logical decision
copinyRYs &iget ermi nes the correl ati on accumul ation bin
that corresponds to the received pul se | eadi ng edge.
In|Figutelfe the cerfeatipneagcuantation tievedues ofithis tiehwiqys with ppreferessample-rate of
7.8011 sy H;lgsspe@gﬁﬁ" RAdl R4 guglaaxﬁpwsfss ¥l Hﬁ@tloﬁsr AMIRBAEN The multipath in thi
correl ati on accunul

ISR PR G PRREY Ot S Rt D08 R €50 PP B erorn
thé mstiffhta ©€ tha nchgQisagpratimately @ c&Qpr thisamitipatly steoa wag itheesub-sampled
co%l@t?té' aaamhﬁ% B GAua Lk QR Al enddR ecuﬂlparr@anfé% GRAR from a

trac op nmeasurenents, and sim/|ar data avail abl e
C‘W’Wﬂnﬁl t%Hw“éacrné Cerelpton ‘H“é‘%f’dbt%er‘t‘f%r & 8iVigf f SiEfiopnt \PRTPCFReT gyer P“°r art
mét@ad scope and anbit of the present invention.

Referring to Figure 5, there is depicted an
It 'lel (H”%Bl{rﬁt %Ye@hz%a(ﬁwhﬂst%e agov§ 'ﬂg'b%éhrgﬂleﬁgy &%r dJf 9111 ﬂ‘ltlétl%e example of

response functions ,
this @rge ent‘ﬁ% @B rugh Ayl othsr W?f’éﬁcﬁ‘i“@ﬁ @ﬁt"aﬁ‘aﬁ% herptey i WP‘B‘@'& ql?%alrer\‘)\ﬁotpﬁrs‘ms
skille€ QNNEIR] dr® B@nedCiO F4l164 il i brdad SqdPI HmE athbit o thisGfivelibh as is herein set
fg%)rrelation response function 501 is the theoretica

inventi onal correlation response with no filtering or
data noi se. The sub-sanpl ed correl ati on response
functions 502, 503, 504, 505, 506, 507, and 508 are
filtered wth a 20 Mz bandw dth filter as descri bed
in the preferred enbodi nent, and the signal is
corrupted with both noise and nultipath. The

t heoretical response function 501 and sub-sanpl ed

correl ation response functions 502, 503, 504, 505,

506, 507, and 508 have been scal ed such that all are

clearly visible on the sane plot. The subsanpl ed

correl ation response functions 502, 503, 504, 505,

506, 507, and 508 are distinct fromthe conventiona

correlation response function 501 in that they are

flat, with constant power in the tine dinmension,
instead of a triangular shape with a peak power at the
maxi mum correl ati on value. The sub-sanpl ed correl ation
response functions 502, 503, 504, 505, 506, 507, and

508 are the deconposition of the conventiona

correlation response function 501. Referring to the

| eadi ng edge of the conventional correlation response,

501, it is readily evident that the sum of the

sub-sanpl ed correl ati on response functions, 502, 503,

504, 505, 506, 507, and 508, would result in a

conventional correlation response function. If further

sub-sanpl ed correl ati on response functions were
depicted at the trailing edge of the conventiona
correlation response function, these would also sumto

t he conventional correlation response function. In the

exanple in Fig 5, the |ogical decision process

conpares seven (7) sub-sanpled correl ati on and

accumul ati on response functions, 502, 503, 504, 505,

506, 507, and 508 to sel ect sub-sanpled correl ation

response function corresponding to the received pul se

| eadi ng edge. Using the a priori estimate of the
received pulse timng fromthe conventiona

correlation processing, a receiver pulse tine mark is

al i gned such that nom nal | p-#-#ree{3) correl ation

accunul ati on binségﬁcg% rior to the estimate of the

recei ved pul se le @E§HEEFH§qH§&ﬁMing four (4)

correlatlon accunulatlon blns occur after the recelved
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Pseudor ange Measurenent from Leadi ng Edge Sanpl e

Correl ation Accunul ati on Results Once the | eadi ng edge
wGaawseesId e correl ati on and accunul ati on bi n i BCT/AU2005/000493

determ ned, a range estimatjg based on that correlation

accunul ation bin is determined. In the preferred
Wiapoldimagt |, a data fitting al gorithmestimates the

edge of the plateau, elenment 510 in Figure 5, to

det er ThRRHhad sfanGRtinFRAHipae HRIThdio thkikGioltcedivRA the @EEH6d doSsisting

the basts of the range measur enent derived fromthe

S B 4B D e

a sanple p0|n on the r|S|ng edge of the sub sa

npled i
corr el B)t umulation
correlatﬂgﬁéﬁg%ﬁgﬁggmﬁp 'gﬁémﬁ?% @PW@Hgbﬁﬁea %pmwm
convent)i apglyinda cE:cmlbn 1pocesa itd detemiat the docuginiation] bixt agsotintedokithrilge
arns ar e lepdisgledges ofthe reicqivetl hdses,wed r equi red sanpl e

poi nts d) 'g@ne?aufléla[ Jm&% bt a6k bR G&nelaﬁor&@éﬁﬁtuﬁ%n' b@fhs&leatgch\%th
early, Iateaeadagshgpsro@ﬂaetectﬁeagtﬂteag arms may be used
et furth L enbodi rrents

required

nar r oWt} %@&?r‘iﬁ@?ﬁf’%@%@?ﬁ?ﬁ%%@ﬁs WHeH) of a chip or
ndn- sy Amethod of claimat hergn the apid 1uamgmgtten@rmesufﬂéwnt quisigime
pr ef er batererpikseiioatiavt the mifépath|sigpads toflissirdie. | eadi ng edge of
the SUuRRAIPIRAIE PHiedithd Qo hRHRRA SiGnal iligia ihbFapll Blsing

f r om apdef isQrdeakdd@s Siontiduadsisighnl @fthodBBarathbith ®dmples into
correla&mammneﬁﬁanEm@mmMﬁ&t@sven a wde variety of

sjgnal ,¢o Afze Shub SIS (25 SR LA oo
the ahy nga iaRi g f“%%ﬁ@ﬁlg& t bhgttllgg A0S Coch ot

functlon suc 2 ora ory éexperi
qual i f Pcdbg fEFﬁlvedastféalﬁﬁth‘té?Pé‘Wé%Y pr?ﬁsﬁet atnti.g fall within

t he br gadhesCions. REedtiRibd to AfowttbeniRipais SiBkalsite\¥iephieON.
Referring again to Figure 5, a systematic bias, 509,
exi sts between the range estinate derived fromthe

| 8adi ng nethgeofafitigatig npUtipstk jn &54d nagigadiot eeciven die metird consisting
respon@é of the conventional correlation response, 511,
tradi t honahdwiittSAMls@Sadidi@vidanh Sglf frdnhBrah a8 &5t BBERlo
In the pnﬁ%g&m@ﬁmﬁ@bodlnent this bias is caﬁlbrated
?]OS I gﬁ' ntc%rre %@ 3 r%jleacclogsé } ea‘%lﬁ) p? ﬁ‘](gn saled puleed r%c}lo nav%atton
basi s. , correlation accunulatlon bi n
val ues c)ofgtﬁltl@ll'ﬂ'i115*,2% qr@aﬁqmthxate frgi sd @rrplptidher r ed sanpl e-rate
of 7.001 sanples per chip and the sub-sanpl ed response
functions are shown. The nmultipath in this
illustrative exanple is the sanme as that depicted in
Figure 2 of 0.5 chip delay at - 6 dBm The error in
the estimate of the range is approximately 2 cmfor
this multipath scenario using the sub-sanpl ed

correl ation accunul ati on bin techni que of the present

i nvention, conpared to 2-3 neters froma conventiona
tap spacing correlation nethod, therefore giving a
significant inprovenent over prior art nethods. It

will of course be realized that whilst the above has
been given by way of an illustrative exanple of this
invention, all such and other nodifications and

vari ations hereto, as would be apparent to persons
skilled in the art, are deened to fall within the
broad scope and anmbit of this invention as is herein
set forth. C. . . -_ -. What is clained is: 1. A
method of mitigating multipath in a radi o navigation
receiver, the nethod consisting of: a) transmtting a
rapi d pulsing pattern froma transmtting device to a
position receiver that sanples the transmtted signa
b) separating the received sanples and storing sanple
based correl ati on ccgnulatign val ues into i ndependent

bins that are syn BROUYUTE PHEEIJRU E28)e pul se

pattern c) appl y| ng a deci si on process to determ ne

S L T Y, 1 -




