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recei veh Qlieks87 and 219. | correlator 213 performs a correlation function between all received bits of the input
signal and a pre-loaded synchronization word (I sync word) corresponding to the in-phase time slot sync
word.

The output of 1 correlator 213 is a digital bit stream representing the sample-by-sample correlation of
the received data with the stored synchronization word replica for the timeslot. The correlation function
s5 exhibits a peak when the [ sync word is located in the received sample data. In the same way, Q correlator
215 performs a correlation function between the pre-stored quadrature Q sync word from memory 221 and

the sampled quadrature (Q) input.
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10 the transmtted signal [err](t).during the synchronization (or training)
phase of the equalizer 115 is a i . When transmtted in the
phase it is given by: [err] 15 where signal a[err](t) (not shown) is a
predet er mi ned synchroni zati on sequence wi th good aperiodi ¢ autocor-
rel ati on praagoaty)iegiveniych as one of the Barker sequences. The uncorrected
i n-phase and quadrature receiver branch outputs corresponding to the
synchroni zing transmtted signal [err] may be found by substituting the
si gnal of equa}ionmég) in the received and | ow pass filtered signals U"'(t)
and Qg (1) oPQdfal{biRa(5halang Xﬂ}l(vwgfk-tb(\teviyzc%i(ﬁwumgl. 207] err] 25
and, 35 Thus Ero(t) and UQ (t) are defined during t e traini ng phase as
"T" as shown in equations (9) and (10). Referring now to Figure 3 which
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gener at efitetbdrsignals UIGE aatUQty oidquatibes (B)cagidl (75 tebpeoiively aigidingce, may have t he
appearance as shown in Fig. 5 and are given.by: 45 50 [err]
ang,_ [err] 55 The [err] function in equations (11) and (12) determ ne when
to sanple the in-? se and quadrature receiver branch outputs and the a
factor provi¥es(BImeilghle igrfer deedltwih desol vabl e pass cd®)ribution. In
EP 0 318 686 Bl thkGreférred e%bodinentﬁ'a sequence controller 311 is
real i Z2d using a conventional mcroprocessor (such as an M368020

m croprocessgor,avail able from Mdtorola, Inc.) and associ ated nenory and
timng di vi f% The sequence controller 311 | oads a predeterm ned
normal i zed replica_of the acquisition sequence (32 each 4-bit words) stored
in the Mendrys.0f, S ce.coptroller 311 into synchronizatigqn correlators
303 a?\"(’:l 5 &&TEHS _olll'?o %irﬁngte'giiﬁﬁ‘(T’Wﬂ)ﬁrresl ot to be de | at ed. TDVA
frame timng is determ ned by the sequence controller 311 enploying a
conventional framng algorithmto confirmand maintain tinmesl ot

acqui sition. Synchroni zation correlators 303 and 305 each correlate the

St or eds acqurhad BIitPahd LEGY 618 @6findd during the triifind Piage a32TT &CALMEIA edatidns @ypidy$0). and
for each naelesiagmove offigute0s Whieidishaés 10O plelefbdcemimbiim@htadf the presiM inventibrem diogk NQ
10 noi sediagrant dsrelp khedsignals UIrR® anditYsrHis aré]appliodl (td syretvdnifa@nt Jorehtosy@ohaansasat i on
corr el at ®sEecBOI3) vancon@dbonalr fast dvita¢dnvertensi307T andc09.dn thia @refquedl ambddiment sncigenicg- at

t he samnetiangbrelaiors 808 30% 4t 4 anP2 bihdjgitabfinde {mpulse respanse(FiRh filters/adgramnied to provideadi o
‘chakp#t signed weigkied eqdrrelqiisingwtraincSyneiwonitetign sefeatitors 30thand 8Q5cardhrealizerbiby a0HME A1P0
acqui si t Fesradakle Righe cPramessop @eialice Em \seps Lrarp-(Pelerado /eRingsn Goleradics rTbel oLRYS of he
cor r el at eA8IaR§3CIENENI 3G W@%’g@fe] %Z'ma'ﬂde’(‘lf-e‘f"?‘ 9 faGierg| ey eachniffy tesolyablg path

mani f est 9%eERf durtng recepfion Of i ScquiRioreepuRRem Map A7ve e ppPeasingh e At dies S an
signifj cHROV W¥ar ger than those

nsm n e
an

m
c1<c>-1-§(§1/2)a je0s (yhwer )6 (-7 ) (11)
50
and,
m
CQ(t:);E(()l/Z)aisin('ywcri)S(t:-ri). (12)

The & function in equations (11) and (12) determine when to sample the in-phase and quadrature
receiver branch outputs and the « factor provides a weighting for each i-th resolvable pass contribution. In
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15 produged by noise or randomdata, such that the root sumof squares of
t hese numbers woul d be proporti onaép?g.,é%g:pgm tude of the received
signal, and the phase angle [err] ative to the |l ocal reference
oscillator is: 20 [err] In the presence of nultipath, each significant
path w | | theggaidrisd embddngsnp) kesqame coftrolisn 311 ig rqalezad ugirgyl & coayepiasl in@optatesspre(such (t )
and ( err ¢ &r) MC64020 micgpercasad avalghie tranl dotodfa, Ipardnd@ssociated membrp abdstingity dividsns.
peak def i thengequéree cett@ijer Jbhigds ampdesminad nempliZiatﬂ trgblicacad ritter adquitiliawrsegdenteh (32
path to t keehtdchitanordsy sigréd ip fthermepmonicof Gepuence gerdrolet 311 infp dynchironizatignzoorreiaiers 34Sant
SEC]L\.‘TI’]C% 895 priertie the depiterl TOMA tiraasiot 1] ea Aqriadylated. T DMASEAMer tirgien isi etermineshianihal
prof ' e eSPqUAREP é‘é’"‘“\ﬂﬂl :E‘Fl w@é'ﬁwaecoaveevoa@sfra@"\sm'wwatH CRERAOE PRiTan figesiot
except thatauisH are o ar, Each of the MPATH correlators 312, 313 3 5,
and 317 ar ﬁYP tt°8P%' ?203 R °3§‘°t°5 hPﬁ“‘°f°Hé“° gf”éfﬁqté?jm \%
he
|

reoelvmg
are smalll
n rval) if the

each M PATEISHN gw g o g)ﬁp 3 peea
Process%r Ze\/%slf% Ian éﬁt gl?a © I ! ?th%%D |
conventlo% a d24 ty t,gﬁ

sequence %Len @el @ghtpablﬁgd %ﬁt d $hioothé Elreldl 3 Ot a(b
into the [ARe %Esfe@ta R idrXorRbimyL W billaGel Sefbyat 8 dafrtly %drt %Js (t)
i s shi fvtsegmuu 8 ty"VRisEAR 165k dla, ith! HatOhe MoP o@%ﬁJa%lsanQﬁe‘ée 3dmberd) hovd

Peak det egiopériiondido it rhdyAnEae bNthd-teBoived s4l, 498 WR pheSan@e [y Q8ktivS W@ focs m&&s
appr oxi mabsyilaéid: and a t hreshol d detector 403 havi ng an out put which

signals the sequence controller 311 of the first significant ray of

mul t i pat hy=&ledandGgitvetile dotrol |l er 311 then provides just enough additional
refereree port 35 clocks to shift this peak all but through the M PATH
cogrel ators, thereby capturing Cerr](t) and Cerr](t) in their respective
M PATH cor r éf dheopresengenoft gt ﬁheﬁ@h stgaifieantoRatti will result tim the rrsrsence ipinsgh & gepkrnais

appr oxi ma@enearing rn; Gt aag Ca® Iad | 'tad ﬁ‘l“’l‘li’él'é%?!’&ﬁs aj gach ek dpfinipmthe

| d er r] 9'%8" e_LP i E‘i’[d et ‘P""ﬁ aifle thedefal, fuliitine thspquatioggi(ld) and (12).

ld err ] s i\ stc (tllga% ?@2‘%‘5%’5 el Profifyestimates; which
magni t ude ﬁi‘ oF ” 1 ‘Zﬁjé 3& a& oL s, 409 and
411, r eSpeC erre e ment rel |z éé% :lgt):(ai WEEL%? roc: ;
conpar ed s J"E‘fs e &e% astz0 co go, E lasnce
contr olsLe ls i .‘: mg h&w d3£l B SHibd b %1

square r 09 M@ T &reﬁm 5’!2 3178%@(5(; P is" SR ﬁto oﬂtrol gﬂry of TH do élﬁo

Baker' s Dg7sdhq ¥hs] IR SKUSLR AP PIBQ bHOWA InO 42hd cohipRéels alrbdt %ﬁé %bﬁ&.ﬂn&&m E
Transact i R a GitedhEIl QBRBBE 468N Rhvinh &R LoLBX ﬁméﬁyéignere&he ¥dhiencé\ Wor 3PP 0B
January 1GigkiicarkidySof @iultipai. The sdqliéhcs EMGIBLS 1 @RA bro@hidsGust enbigh aﬁd.s&ﬁmeaﬁcetpdnl n
t he exagphkieckefio iiffthisSpeakl BILISUL thrdlgh IRAMPATH ideriors3thErelye@ptitiy Cifcand Toft)i i Toir
si gni fi cardspgetakM/PATH brere®6U B NiCprafanedreiibbdiiner, lifle tobti sdin, of bduares ahroxiiail S i he
| oadi ng atealzed esploying b onaghituge aduet WOSCwhitheaddh jCHDandpii/RYGolt} andnmegnitinie idddr M7
: M PATH cownhigh adde |Cut)| (1 R1KK)] THePATpuks b magriitadecadder (488 8nd r3abBitud8 adier 407chredibput i n
qQWS) t heu sonvenlienat Imagnitndeo corereiatrs 44 ianda 4l ie respeqiivaty, ovharee tia abdtosvm Ofl 4guales 7) |
bel 4Q\h sRREOXimedier is §°'gmaredB° a@redgiarnireyl thigsheldifo generath @n guleys i the gequpncp ATTHfoller
correl at oft! @aHR gatestS)z T a"ﬁr?él‘eeﬁPP“’?"@é %F’l“@"eﬁ 3'9519“‘55“"75“”‘ of thp sguaps rag bg B1

10 found in, eg A.E. Filip, "A B t?t i "|E§\E
through DIFBHEBHE Moo §f’““' gp 4 h:gnqa Q;gﬁ ot 1o
adr at yr JPeSFRSTEREoe DEL 'Pé*&%’!‘@gﬂ %;r % "f p% by ma|

quadrat ur

adder c'st@g' eargtr%getnse ue"f},%/ AR cow;% ecof?e'or"1 8o ! §Ee 31 naI

| and adde The four M/PATH correlators (312, 313, 315, and 317 in Flg 3) thus have the information available to
perform equations (14)-(17), below, whose raesults (A, B, C, and D) appear at the outputs of M/PATH
correlators 312, 313, 310, and 317 respectively.
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335, i npl enents equation (19) to produce the recovered quadrature signal Q
whi ch ar'e replicas of the transnh;b%qsks Bf Q channel data, respectively.

The outputs | and Q are actual ly four sequentr al nunbers per chip interval.
It is possible to integrate them and apply a sinple threshold for a binary
data stream or to so gnply integrate themto provide relative wei ghting,

both at tha=of(©uaalty-3el/Oa(di Pe8SE(ME, $hair discrete sanple form#or
use i n sonewhat nore daborate sybol or &hlaracter correlation. The out put s

| and Q fromthe adders 331(1xujb@Q&, Pevs (§4beIuaityns PO jaPRIL4d to a data
signaF recovery circuit such as t he*conventi dnal baseband synchr onous

feel ack .equal i zer desaribed in the aforenentioned U S. Patent Application
No. 009, 978#=Cal)UI’ (Q)PZ&QW’*BG(%ES‘_ﬁcMMU itn@y4dae, Peneral input equation
(3) through to equatidm8 (18) (19) that the i nformati on contained in
each of the paths of the mflY$BeOhagtafmdlriwgrebherent|y conbl®kd in the
recei Yer, thereby permttrng an effective tine diversity gain in the

receiver. Eurt the gin and cqos terns of equations (14)

t hr ough (1%5%&3{]52{1’5 q{?’tﬁ‘gl’ gF%%FIWc%\{?G’-E‘('I*gbﬁQ}T'et rically, the

recei ved si gnal phase 1 offset [err] is gancelled. In
the pyeferred enbodi ment fég(a%(éi‘h—{s&?rE af otk 312, 313, éi@ and 317
operate on 128 sarrpl es, or 32 chip intervals so as to accommpdate as nuch

as an 8 mglL d(st)v gspl%gg&)ran,;&qd%@ﬁﬁgl ays, any one with respect to

t he ot hers Iso s t'hd req t that the acquisition sequence
be of no - 5 Iess than 9 Ry bly to four

ti meszot hat | ong. Referri ngr(ltl:/\)“éﬁg?&g%%a r%%?éserﬁ@m gr aphrl\g? t he out puts
Ch\epr](t) and CQt) is shown on one axis with tinme on the ot her axis. The
out puts of the synchronization correlators 303 and 305 have signed
responses Bropatycpmiiningcike guantiies Bitroygh e orsf obtdins theclaljowing expresgienscier theis-phase

est abl | SRéMUatRENEIY chiyiPYFaE SRETP: a correlation with the predeternined
synch®oni zati on sequence a[err](t) is realized. As shown, a correlation is
found at time 1Get[err]. Referring nowto Fig. 6, there i s shown a bl ock

di agr am of IaA@Eﬂ(lﬁbn@hnt%(@losmwrnwmé{ﬁmboy)ed as a fixed site
transmtter in &0TDVA system A sinmitar transmi*ter nmay be enpl oyed as a
transpgitter in a nobile or portable transceiver. At the fixed site, digital
speech or data &e input froma nunber of users and formatted by formatter
601 into indi vr'gé eppssIGePhase Aatdh oni zati on streans(19)

pr edet er mi ned 150 nunber of data bits fromone user are interleaved wth

t he synchroni zati on sequence by neans of software control in a

m cro@grocessor. A representative formatter is further described in the

af orenent i oned U S. Patent Appl i cati on Nunber 009,973. Once the data are
formatted, i?&(}tb |0§ ' to t] eiT controller 603. The TDVA
control | er % {2 Fne un"t eh o P e el )rpl exi ng each user nessage
wi th the ot her user nessages to forma TDMA signal. The

tire-Mul tipl exigg function may, preferably, be performed in a

sof t war e- medi at§dy g.§zof.. u yalsob alized via
atinme- controltgg f[v&%gc egg?rhgend int e?d‘tta ‘sheet of ﬁ\%torola
MC14416 Time Sl ot Assi gner). The output of the TDVA controller 603 is a
signal consisti ng of N user rressages (as shown in Fig 7) and is applied,

287quh/gr i nven n%der 1@ i?e)’s“ N f écﬁ(?o s rﬂ,e Tecoverecrjn?\ p?\ a‘etspr I 605
(cos[er iJ‘g ctlvl "i‘l cﬁn Sro Q@q rghase
shifted Jhiaﬂ?lt 56 B k: ‘iHm 4 e taRY ppﬂr a sﬁr.amles&mbr el da eéM BF\

to Crﬁarsﬁnpiy Rtogthth )t&h%[pecrvrd )reualua%@% Dotk ot B origirldl fatd, WP1oSrékBRS &eﬁeecrstben
sumed IsEngi®fare ok LR domWhETRbre @ kBoratd Synided rlcﬁéﬂacieﬁcénl%%trctnr ansmtter
anpl i fi catinerouipliedeind kbé ltheaddabrs f38€ Ahd 835 WM&y Subsdqberitly 36 SPPISS A dataSighdlt }) -
Duri ng trdtovepe tircalll stidheass B Canvehtiondl thasiBariCSrichimbus! BedbatkNgublizéNdsdtribb® th ther
each ti mmskmdhtiondd eSS [Ratgeapplicafibn Nons09©r3.on transmits the synchroni zation
sequessce dhtap terseemisy folinedng rtheogenbralonfPP&iGativo d3)| tadwetl ts bgyatitns (1BNartdh(ée) that the
information contained in each of the paths of the multipath signal is coherently combined in the receiver,
thereby permitting an effective time diversity gain in the receiver. Furthermore, since the sin and cos terms
of equations (14) through (17) are cancelled algebraically and trigonometrically, the received signal phase
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preferred enbodinent, this is accorrpllshed by preventing the b(t)sin([err])
from bei ng summed i n sunmer 613. (f* sq;g\sm on of b(t)sin([err]) and
t he suppression of a(t)cos([err]) Wouii equally well and is the choice
of the system designer. Furthernore, it may be desirable to transmt the
acqui si t i cfietsastambgled.at sonme other angle relative to | and Q for exanple,
si mul t aneoud e aretdrredientiodio@ht fgur IMPATHI dorrdlatars 8128130 815aandii £ ppefateBén 128 Isarhples, Any
angl e canort$2 chip ddsrvaischatae ¢ dsyonumdata aé mgchoas an Benicredecandsivariation infthe patheddladysrmtie s
d er r] (t)onerwith@pspect iq the othierenThigogisoyiinpepes the equisemePhatthecasnavigfon sequence ke of no
conyents olaed thagi Gynigosesorids gratipn. prefqseiy Wwp focfoyr times Wt lefgupl i ng bet ween t he
m)du at or 6 (efering) tor g Sse feRepeniziive qi3phef He eepvin Al Ind Gadtinghowmpmone e wish firee
603 i ndi c%{at‘= tha thar %‘%ﬁgg{‘ﬁ %;ﬁ%%sgfé%f@ﬁ t cgﬁ"@é cpEqiatast) 30378pd 303 h ﬁeﬂg"%“/\ﬁ"f@ﬁs:gl
reconnect
dat a 40 t 'Hh‘g?ﬁ’ Fgpine F%‘&'Emfzﬁtém AR NG 81 :g)i"do?f 7@%? Frpiftion mwﬁ% i”%%
acqui si't BREAITG TR b s RUUGR AL b %EA, 4l Mpé:&%'ﬂ&&%&fg ﬁsmsm b

I‘

out put po&e iﬁ [perele
may opt i o uL\sr frasiuue oW ﬁ@r G A écmer eafta "y EE gt amga' n
of the trRnwbd bffor 1 b TONIR mddage di nlzhtloR @{raaﬂ,e &L@a&e ihed

whi ch wynme.aofqeﬂa\bﬁmarpm us¥retrd lﬁ@he%véa%tﬁ'ﬂ?e spﬁa%ﬁ.za%am LelghidnBS by ihdans Of dofiips!
during theonéi§ in SYmiclaprottisdont A PlpreSERHIR fofinditer 18 Nurbk BddkribB® Wethe JebRnBhEASEL U.SL han
t he out pubatd®\Wpplicatioh INUgbENEDRPRITHES TRl AR &6 drMatedEhs agiputdaicouptl 16 aRNTDMA

ti mesl ot . cdntiolled803. Way, the systemgain is maintained during both

synchr oni zatTh@ MDA geremice 6@8ehrfones Stecfanctiant o tihe-aoiiplexdgi each usbnmessagaanith thetdten,

t he pr eseuser mpssagss itoforntd @ JOMALsigmal aTha img wreiltipldgcfutdreman prefesblyolob performed in a

t Ranpsmi t t saflyarermedinted piogasn gt & MRBRcesseli byt My Alsd be tealizodivig aflicersortiglifdeawitct (s a
mul ti pat hdeseribed i theaditaoshedi ahin Mptorola M@ 18  Timengiet Aspigneg(The exfodlof theTPMA cangpller
recept i on®®fis as'ﬁf&d‘F%s'g'i“?; AN usey mpseages (a5 SW H) andds #pRliad; WFFY#HG is'ﬁ'galsc?éf)
adapt ed fiﬂd fithdo eapugTHienal meduajors ﬁgd 69 ? ”i'aé?ﬁ t'?i fpu} ofjsignal oscillator

t r ansnft t (‘Eﬂﬁf“bﬁl ‘S’/thd'??ea(%f'g'lahémmr gmegul a98r Rbasp &om H'i?ﬁ%?"éﬁ"é ")

| . Ah %8¢ Q?d‘@’g’ %bQ "( taty S'Q"' 'ﬂ’faés '%T
a1 o f‘ﬂﬁ“ i m‘éﬂ P‘&? Sl A t°%‘8" RIS 1 e
accor danc%mIr ° 'ss'o §

sn%fa ublllel SRSl GOl n,% ot the pe
synchr 94“ 09 o Gy e mglfon EBEZ?%?B ¥ i 6 Sl tho
ceyi ng 4 & edtérm%d. IR iR %yq,mmg (,.,gt ey a

data si gngjs, ﬁﬂéﬂ?énkéisé?& &béi%nﬂ é?nB litge! W&r&%ﬁ bHycadl ct)@voﬁiﬁ%&%ﬁuaﬁ?%li &0l id the @
timesl ot @wuRs ofitnbatdn Besigner. FHR a9fseldaénragslhwamsmltﬁelae@modlsau&rcsIapn
and phasesonIdiat bl rbitivb REI a@lamfos b)e.ﬂ.aie, sihii@nedisht HideRREIRGH B6th 7 & dPor a 4BANS
(101) &orstift AmSaNgletcaiBe Bccoyfcdated bl Bpeiding) Orf the MDIFANEILMAS ésliPated C/A) dat Cu@lwhbry Of
dat a bi t sagplying tHemead FRATHIcOethtqpat tern in only one vector of the data signal;
means (103) Afoornventidoa signahgpyitcin &17chpbracisiitg tral cognlity Bdweenl the orotialdidriepZérd thl sineet | ON
and phaseét3auppmticommarginicbril e TDMA controiierr®3 (nblicting 23s¢hchropggiom seéquence wedrgl Thione
vect or sysignal &ty B repennedis the ghodplatpre 8071 and dhed sumines i6gHh déring freriods ofpesrase faty
thMleﬁmswnst ortion and phase variation of the message portion of said
recei ved daBicaihgfming ?Sfr°ftbﬁ)é'" eft GHring e geauisifen W“EZPWE§P%'P"°°2”9% radHcat ur e

phase shi ‘f‘? t" fttApu th 9B dyiing It@q %FF"FPHFT"P’E)FQQ”%% §ra 'P'Ef"‘é t em
in 15 nte% cﬁﬂa'?' yé’ Q?’ﬁ"?sTg eff°(‘;"F” ‘? ﬁ‘g"t v

further c hr Fﬁm % g‘g(ﬁgr 331? “:ﬂ
b R .,]:éé,u,.

pOI‘t i on O 3 %@Q tran mlséébn
system i n agCQp C{ﬁe nQ%%o.féesérﬁé‘s i dﬁﬁ@gﬁaggcc%grent metrBh ?dr EF&s)M?tﬁnE %hcﬂ
sai d mean,g ivitlg aCQﬁQ@J&éuéfsigH‘Q tHa 'nﬁuhﬁ&tﬁ fathig Pfd REHASICIn \bRdet MEH R | S
furthep, chOphiRation idr 264pi% HRBaRSo @r%ﬂ)subieeno Bigf Bhd WG Ialihg) Be Bliapte@ Acitind VWO
rays of #rie @ trkinifid @hohronization signal is transmitted on only one of the vectors of a quadrature phase

modulated signal. The random amplitudes and phases of copies of the modulated signal added to the signal

by channel multipath are correlated and combined in accordance with a multipath profile signal developed

from the synchronization signal.
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4. Atinme division multiple access, (TDMA) radio systemin accordance with

any one ‘of the preceding cl ai m"‘ﬁ?b%ﬂsﬁébﬁl means for conpensating the

mul ti path distortion and phase variation is further 25 " &mnmﬂmn
means for algebraically and trigononetrically cancelling t u mm’

A net hoctiaifnsconveyi ng, by way of a quadrature phase shift kdéyi Ag fQPSK)® *
time division nultiple access (TDVMA) radi o system a data signal conprising
a synchrionAzuaigptye phase shifbikeding (QRSKY trgeediyision giple agcess (TDMAS Fadio spsiem canveyingi o
channel wha clhtaisignzl cdwerising rusynEhoizing dlodioo andi © messagp pivépsdn adimesieti aver 4 radiche
datg 30  chashehvhich intiegiicat mukipgte disiggtion 9ad ohaspvadstien inr tin Hefat danAlg tf@lﬂi‘?ma

synchr oni zF’P‘F{?‘?ﬁgWE’an consisting of a plurality of data bits in
pr edet er ni nedn “a'°t f18})rf°r| W“"ﬁ‘ﬁ'ﬁ g Gn%’"‘%;‘éc@lzﬂﬂ paftion, prOsifing 0f & RYsI. °fr‘@@e'?'\§|"h§

0 SR BT i e
1 S izin 10
synchtoni 2(4 gzg'@ iy tﬁzt:n ﬁ%s?imoﬂ% S of e %@%%'pb?w f°ec'e|%v -

signal for e dur atlon o on t masl ot 6 A et hod |n accor dance
wi th the, nRt gl SHadd Sif k‘%?gr RIPRKP Biné cﬁ\ﬁsféﬂsrﬂﬁlﬁpid Btosst EBMAP rddld! 536 in
char agt er | g&R6rdbhibe WS ciaieP wikrei B3R Inbans id) tRitiRLial fufthdd 'RAdrackeRzadbyOHdaRs! [g15)eV €l

and i ncr ear BEplifiigtneddbiadibnaltd an output lobd? ¥R indébising) Said ELBOUE WF BrRg thd ispr@nimz-t | on
of the dat mgpbiidhads the Gata RighaRt hod i n accordance with the nethod of clains 5

and 6 wherein said step of conpensating the multipath distortion and phase
vari ati g Adinfeuditistoar m@tpter acess r(TNA) riadio sysemsin eppcondancowithr app tohey ofCiberipreneding at

| eastaot wo rlaigns whbrewm daidi meehd fog icgmigensatids the multipath tdistedion andi plase daratios isvifurthert he
met hod of eh#acterired by meingi(2dd) 1o coberantinbambining atlgastitwotrayp obhulipatysisnalat i ng t he
mul ti path distortion and phase variation is further characterized by the
step of %l §dimeadidsian ulipipiaccess JHPMANEdo ssfomin eaeprdanss; Wilh anken AR Preasdingt i on.
50 9. A tF%EH‘s‘fﬁefed’bFa'cgmir)s fproFompensaling the ukipayh disigtion pidephess wariationipyyeherr a4j o
syst eff fthaf%?@ﬁPY ?-ﬂ@ o aﬁﬁbéﬂ?a&\t %!‘Fé"gﬁ'l’f’&?é“"@'ﬁ|°?'t°°‘l{'l§9"‘%‘@"?("ﬁpsr<) nmodul at ed

ﬁgggtsg X ‘?’ r%%n m @é/nchr ni Zlgé}% rgortlon (Fg%z(g?. portl 'ﬁ'ﬁkn at

sysiem ata signal comprising a s nc an ortion _an ames al
di st ort [ on J §e§ Y p ' S gi,ﬁ data

¥ alih 8 JnRJ? whl mﬁ&ﬁ*ﬂ an% p’h%% Aé‘ifém
transgi tteg' Sy nc roni
port 1 8n cort ta gnman < o1§‘a|% M%T\.k.wpmonwsgu@ % d am;lan.@ &5&9%&&5 2 p‘ie%etermmem ned
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the data si grahpénSatiag) (195)120Mtin keeMdRbe BNEidioRE VRS sytBnrEtit bR Ui a kMRl ddidr | Ng
‘'t he sgnchr gigdal, tHagnyliPath idRtrtioh aldhasdaladatidrDof the mésgdye |portidnlof sdid GREaiGEdedatal snihase
shift keyi fogthé Qiraiéh ot sne@DBIAimBsI@N nul ti pl e access (TDMA) radi o receiver
(103) for receiving a data signal conprising a synchronizing portion and a
nessage GoAtmahodi in gcctrilanes with taw erethed B claim 5y witkirein chidriaeimitivg stop iinfurtbatuces
mul ti pat h chamscterized by thentddeppdi agelifvieg the tdats ighah to treoutiut leved iagth infreasing svaid @uteity er
chacat er | lpesl] disipg thewwrierofigng ogiee pithedptasigsaldat a si gnal subjected to

mul ti path distortion and phase variation; neans for recovering from sai d
recei ved-d t"?:?“?F’ g’hé‘fc°’3a§;ﬁ"8hf'@rfp‘iﬂ?°ﬁ rF'G’F’leso‘Wdcso‘f’f?F"g’c t‘?Pf of coxpensating

data bits ["H't' PrSR) vasiaten &t irtien charetyriash &Y ecto ot eanerpiiy cambiaing gnal

and 10 '.‘L‘f[‘?th S98%) responsive to said recovered one vector

synchi O h go%rtn' gc@mdineé SFRTRE NP 18 gy Sndh LR 8 1l Anfad% ghase

variation ng sio Bne% %ﬁa iG] R ﬁara%& %
duration o rmﬁ, ,ca,, ing 3,\1?( LarRfdnOr di ng 1o C a apt ed
to createaralo channe | path fromthe recelved
s0 9. A transmitter (101) for a time division multiple access (TDMA) radio system for transmitting a
quadrature phase shift keying (QPSK) modulated data signal comprising a synchronizing portion and a
message portion in at least one TDMA timeslot over a radio channel which introduces multipath
distortion and phase variation in the data signal to a receiver, the transmitter characterized by:
means for transmitting a synchronizing portion consisting of a plurality of data bits in a predeter-
&6 mined pattern in only one vector of the data signal.

10. A transmitter in accordance with claim 9 further characterized by means (615) for amplifying the data
signal to an output level and increasing said output level during the synchronizing portion of the data
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15 , synchroni zation portion and adapted to use that model during only

one TDMA ti mesl ot period. Patenta
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Funksyst ens ritlg ¥ %5%

Nachri cht enterl in e| nem e|t er el nen anal zu Uberm ttel n, der

eine Me ri‘"eQib%r&@r&ﬁa@é}ﬂmté&%%@Qen%ﬁﬂma{rﬁa%‘gnﬁf(fmwﬁh BmDRsRNRAsBRA] 1,

ei nbringt, GRKEHEERHHRAE LurdibbirbguAg Reildf BékbArizEichnGA dGidh 6iké) Ehridhtun§ %615), um das
Synchr oni s atpa@hkidngl dut ikt HuSARGRPegdlS vBistafen MitiesahAusygspoad) @BibrdSdes ByrRhrBem
sO vor beshtiohdwile Bes\bitdnfignalsizl eibilienei Nem Vekt or des Dat ensi gnal s;

Enpf angen (103) des der Mehrwegverzerrung und Phasenver Ander ung

unt er wor f &n@aitnhdtipler-Mehrfagizadrss:(TRMAJ-Finksysteen odek reinethlder vaxddhphenddrs Adspuiktie, @arinauf
den Ei nvekt die-EByinigimycminSabglaichen derIMshmegvezeming ngfbPresenBadnd erengyweitbrogekabezeich-
Mehr wegver z @etrigtrdgrety mie Bindchng €8#nete mindestatcrwveiNdehiweggigrialstrahisn [kehdrbpszu kombinie-
enpf angenen &5 Dat ensi gnal s fUr di e Dauer ei nes TDVA-Zei t kanal s. 6.
Ventahren gemAB dem Ver f ahren nach Anspruch 5, worin der Sendeschritt

wel t er ge1<eﬁﬁ’?@i"@ﬁﬁé"ﬁhqaéﬁzuﬂlﬁW@@H"k piach pinerm doy yprangelin e"dé’éspru"he worin

Dat en nal gle ifrichtung gyarzgf gerénder v@ltgr B@cm
11111?3%111fi’13‘PF’F'P eipe ‘F‘W“‘% g}ﬁaﬁy %“"ﬂéﬁ ‘H?f"g o ﬂ'BﬂPﬁShF'é’ steils

des Datensignals, 7. V H.,faher. B0 RS BE apé D oA ARG e HiMERy S
WOr 1 n aser S em(in 4 I\ﬂgld-{c o gl insm
Phasenveranﬁg.na%uyg? y Bapal e e faéridaé[ qﬁiﬁg gﬁ‘z&rég*aﬁas s BiESorb oAb EN-

rung in das Datensignal einbringt, gekennzeichnet durch dis Schritte:
Senden (101) eines Synchronisationsteil, bestehend aus einer Mshrzahl von Datenbits in einem
50 vorbestimmten Muster, in nur einem Vektor des Datensignals;
Empfangen (103) des der Mehrwegverzerrung und Phasenverinderung unterworfenen Datensi-
gnals; und
Ausgleichen (115, 234), als Reaktion auf den Einvektor-Synchronisationsteileines empfangenen
Datensignals, der Mehrwegverzerrung und Phasenverinderung des Nachrichtenteils des empfangenen
55 Datensignals flir die Dauer eines TDMA-Zeitkanals.

6. Verfahren gem3B dem Verfahren nach Anspruch 5, worin der Sendeschritt weiter gekennzeichnet ist
durch den Schritt der Verstirkung des Datensignals auf einen Ausgangspegel und ErhShung des
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-S t en Konbi ni erens von m ndestens zwei Mehrwegsi gnal strabhl en.
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acchs mul tjpkf idaaud ARRS rbkA2BikkRERA Rbinfeghdddiing Ghd'PEsshakdnoéturgades Nach-

depl acenenichidfeilRRi8SEmpsishgshoh vabRighals fivkigdchenonvoyant un signal de donnees
conprgnant une partie de synchronisa- tion et une partie de nessage dans

une fengh.rEmgmigBatach Asspaith 11)Bingalinkadt, wnd din FFunjd@nakMdhrvedupdell gurederbempfangenen
di st or si onsyatHrénisdiingeietu wrreugear undt éingariaitet, pimn siesasaMedell evdbiegthalr eieer diiM6es,
| e syst brrezettkanalperioder okBendse. par: un noyen (101) pour 6nettre une partie de
synchroni sati on constituee par une pluralit4 de bits de donneas selon un
rmt\'jcoprlﬁmmmn-'re dans seul enment un vecteur du si gnal de donn6es; un noyen
(103) pour recevoir_ le signal de donnees sou |stors n nultlvole
et & und- 5Pystdme radig 2 A6 fiuljele e Epartition, "IBPP' o jl
| adi t e parRheEe gadw; ﬁ'&?lf“@f%‘:%ﬁ? "td’" i je orgile, sur T an i OJhsgees
regu our e la
parti %@%ﬂb@”' 08¢ v Vga"at'lon e pr%i’lgnn gg r%n de &b en(fg%ltéa%‘)sg@ur oo une
fenetre t effb GV Llag% r{cﬁ‘gﬁlﬁhﬁi RhdiRe patluhé Bhr@lut@@é bits de
S| I
r~partitio ,,Lef‘e e ( t| k@uﬂn{aﬁlrﬁn Rétteub@PdighercidRiBhnsele; phase

quadri val e”t Gn Gm'e ef'éonr ﬁvsﬂgﬂslldé%hrfées doumfibod Gind @i6tbBibn MmEKivole TRy
d' emi gsi onyRsion g@p,ggg reQ caractdrisd par un noyen (615) pour anplifier le
si gnal de dORAGRTen HHY54 sbHiiblei VRaHe pdie B0 isfricBroMéatighOdiin seul vecteur d'un signal de

données regu pour compenser la distorsion multivoie et la variation de phase de la partie de message

dudit signal de données regu pendant la durée d'une fenétre temporelle AMRT.

55 2. Syst®me radio & accés multiple par répartition temporelle (AMRT) 3 modulation par déplacement de
phase quadrivalente (MDPQ) selon la revendication 1, dans lequel ledit moyen d'émission est en outre
caractérisé par un moyen (615) pour amplifier le signal de données jusqu'a un niveau de sortie et pour
augmenter ledit niveau de sortie pendant la partie de synchronisation du signal de données.
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augrmenter |edi-t niveau de sortie pendant |a partie de synch ' ' ) :
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du signal_ de donnees, 7. Proced lgn _l.es r L cal | et

Fequel | dui CocRE e iSRS A, B S BRI B ooy 48
var' ot on oBPRS e LB e Sl it T 1SS e RS o,

f agon Y% o'ﬁ%renﬁ‘e d au Ins deux rayonnenments du signal nultivoie. &
Procede 0l R dqs Y06 AHELRRBMIE délGovehdidbhidhd 5@, 148 foqfel Rdite 618 88 cnpiahtionldadi t e
dt ape de CORRKARAIN Rbivde dt dedd Fdigton @ bhiel dst MPbitre RarabiSriske patatiapd trahukdion
phase est eRgdriloRt FigbrdmERGIo0% Wadion déirage d' annul ation al gdbri que et
trigongnbtrique de la variation de phase. 35 9. Enetteur (101) pour un

syst ene rgadEfetRubE@EIF Pouiuh byspine rgtira dcegamiltiplel aNréparitpo teaipbrelle( (AMRT)) poprcfimettre
dnettre un on Gadl dbe dchaéus6msdulén d uhedulatiamopku | déplacemeptade abgsk awedriviientel dMBPRIS e
quadr i val entengévBiRQne ranip rdensynthranisatiop et e pattie de mobsagm danst duofoieg unmniengirar t i e
de nessage wapsrelRUAMRT BS wvend ediotquiintresiub recdistersign myttivier ot yne vasition de RIS qui
i Ntrodwi t udansdd &igndrdsidgmqémﬁppliqvéﬁlé_umécmh\'/'?:m?ﬂa'!fié@ﬂt Q@EcHIsseR c) 40

dans le si gnaIU[‘déoyd@)mﬁlﬁe%“e&%'ﬁeg‘ﬁﬁ'es@rsym‘i"qmé@@ Cigfituce pas ap PRitS fo R de

car act er i s6dgmses spign wpReih PHEERIF™BRTS SBUIRIRI ILYePtPY dy 81988 AR B at i on
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pr ed6t er rﬁong'[“e feelog ?eré‘??ﬂ'ﬁ‘l‘mﬁﬁ' r‘é?@f‘:'r’%sg " 8%}1:@533 ;ﬁé&dg&ﬁgﬁéﬁ‘plgﬁg I: ﬁfgtﬁ:eur
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11. Récepteur radio (103) 2 accés multiple par répartition temporelle (AMRT) & modulation par déplace-
ment de phase quadrivalente (MDPQ) pour recevoir un signal de données comprenant une partie de

50 synchronisation et une partie de message dans une fenétre temporelle sur un canal radio qui introduit
une distorsion multivoie et une variation de phase dans le signal de données, le récepteur étant
caractérisé par :

un moyen pour recevoir le signal de données soumis & une distorsion multivoie et & une variation
de phase ;

55 un moyen pour restaurer & partir dudit signal de données regu une partie de synchronisation
constituée par une pluralité de bits de données selon un motif prédéterminé dans seulement un vecteur
du signal de données ; et

un moyen (115, 234) sensible & ladite partie de synchronisation & un vecteur restauré pour
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45 | donn6es jusqu'a un niveau de sortie et pour augnenter i i ' :
de sortie pendant la partie de SF?% 1gré'h§§r|i on du signal de mﬁmm’rwu”m
Rdcepteur radio (103) a acces multiple par repartition tenporelle: (A s %
nodul ati on par depl ace- nent de phase quadrival ente (MDPQ pour recevoir un f
si gnal de empalss laCAN@siEMativoienat 19 ddrfafiod ddphBdd de la paiié Gk IMBESagE HudR Bighl déne
parti e de dampéeagesugbamBmntindurdeatumt feddtietomrealit AMRE.Ur un canal radi o qui
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phas®: 66 fenétre tempogpie AMBEN pour restaurer a partir dudit signal de données
regu une partie de synchronisation constituee par une pluralit6 de bits de
donn6es solon un notif predeterm n6 dans seul enent un vocteur du signal de
donn6es ; et un noyen (115, 234) sensible & ladite partie de

synchfoni sation A un vecteur restaurd pour 13 EP O 318 686 Bl

1111 211212 HIlj 1t D 1111 conpenser la distorsion multivoie et la

vari ati on de phase de |la partie de nessage dudit signal de donnees regu
pendant |a dur6e d' une fen~tre tenporelle AVRT. 12. Recepteur selon la
revengli cation 11, congu pour crder un nodble nmultivoie de canal radio a
partir de la K: s partie de synchronisation regue et congu pour utiliser
ce nodbl e pendant seul enent une pdriode de fenetre tenporelle AVRT. 10 15
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