wWoT96104716 \ | - | PCT/ US95/ Q@689 1 =
I\/E"‘hod and. Apparatus for Perform ng Code Acqw sition in a CDVA g ’,“ '

Colruni cat.i ons ?e m 5 - woRLD INTELLECTBACIFORRPINBRdaRizA 11 | NVENT | gk
of the Inventio e present inventi ofemREpdBEeut o spread. spectrum

co rrrru ni c aMHRRSAmAIJ\MMOATKJNSBﬂJMIBHED TUNDER THE PATENT €OOPERATIONTREATY (H:T)

novéf ~r| T T80 appar af us acqui ST o T reaa SW
conmu gic}a Ton g’!w ronmen‘?m% Descr. %l dﬁ Mﬁ@“ﬁ@?"ﬁ"@ﬁﬂﬁ *15 Th 716
code. .V.E(?‘%ant._ pl e access (-FDNA) : dq&ﬁmﬁ&nﬂcﬂm&u@ms QB Renrfry 1996 (15.02.96)
sever: an o

of sy PSR '
techn Ic?ﬁ)reﬂé ﬁ%@“?l me di Vi |on it SP &lccmczmdﬁ Rlakb% ?ﬁ?&ﬁg‘(mf:ﬁ%

di vi s GﬁMMﬂoMBMMSS (E )'ul:amﬁ(mmm ¥'n t G, KPLKR, H@Mé&

spect fum nodul ati on techni que of CDMA has|si gnlwwhﬁé'ﬁ “%g ss&ﬂ%

modul i{sb)%oﬁz?ﬁml ques for nultipl e;}aess comnm; A DNKOBS

CDVA {echnpsises 1 n a naflsily pheawoss Ni CatsEp DAM\p&ine®F, B3, a A,IGNML
U.S. Patent No. 4,901,307, issued MR, NE, SN, TD, TG, ARIPOPM“(KE MW, SD, SZ, |

. S UG).
(71) Applicant: QUALCOMM INCORPORATED [US/US]; ?f V
Lusk Boulevard, San Diego, CA 92121 (US).
. . _ Published '
(72) Inventor: /SGITON, Todd, R.; 11275 Caminito Rodar, San With international search report.
" Diego, CA 92126 (US). _

(74) Agent: MILLER, Russell, B,; Qualoomhmrpomﬁed, 6455
Lusk Boulevard, San Diego, CA 92121 (US).

RTMP 'usz |

.'(54) Title: METHOD AND APPARATUS FOR P_ERFORMING CODE ACQUISITION IN A CDMA COMMUNICATIONS SYSTEM

? ' large window_
| small window
Ca;culated Energy P fot:
EatyDump | r\ | Detection2 Thresho
B \ _ Detection1 Thresho
Validation Threshold
| Time 1[2 th Time Hypothesis ‘ .
(snAbm '

A novel and lmpmved method of acquisition in'a spread spectrum communication system lsptesented In the ptesent mvenuon, a ;
large window of PN chip offset hypotheses are searched which are generatéd by a PN sequence generator (20) under the control of a searcher
controljer (18). The energy of the despread sequence which is despread by a despreader (6) is found that might indicate the presence of
thepxlotslgnalmaﬂmholdcomparer(lS)havmgoneofthechlpoffsetsofﬂwlargesearchwmdow ﬂxenasearchofasubsetofoffset .
hypotheses. or small wmdow, is seamhedunderthecontrol of searcher controller (18) _




?

i .
25 February 13, 1990, entitled "SPREAD SPECTRUM MJLTI PLE ACCESS B
COVMUNI CATI ON SYSTEM USI NG SATELLI TE OR TERRESTRI AL REPEATERS", assi gned}#
to the assignee of the present invention, of which the disclosure thereof %"
is incorporated by reference herein. COVA by its-inherent nature of being a
wi deband signal offers a form 30 of .frequency diversity. by spreading the
signal energy over a w de bandw dth. Therefore, frequency selective-fading
affects only a snmall part of the CDVA signal bandw dth. Space or - path
diversity is obtained by providing nmultiple signal paths through -
sinmul.taneous links froma nobile user through two.or nore cell- 35 sites.
Furthernore, path diversity may be obtained by exploiting the mul tipath
envi ronment through spread spectrum processing by allow ng a signal
arriving with different. propagation delays to be received and processed
separatel y. Exanples of the utilization of path‘diversity. are illustrated
in US. Patent No. 5,101,501, issued March 31, 1992, entitled 40 "SOFT .
HANDOFF | N A CDVA CELLULAR TELEPHCNE SYSTEM', and WD 96/ 04716
PCT/ US95/ 08659 2 :
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U.'S. Patent No. 5,109,390, issued April 28, 1992, entitled "D VERSI TY
RECEI VER | N wo9glty1ieELLULAR TELEPHONE SYSTEM', both assi gned tpeTIU%95/08659
asei gnee of the present invention and |ncorporat ed by reference herein. 5
-The deleterious effects of fading can be further controlled to a certain
extent in a CDVA system by controlling trarkmtter power. A system for
cell-site and nobile unit povver control is disclosed in U S. Patent No.

5,056, 109, i ssued WMetRREand Appatatudter IPRAForkAgCadéNRqOPEReA Un GOR
CONTROLLI NG TRANSMchiph @mired¥eat i dhsAsgidh CELLULAR 10 MOBI LE TELEPHONE

SYSTEM', Serial No. 07/433,031, filed November 7, 1989, also assigned to
t he assi gnee of -the present invention. The use of CDMA techniques in a
mul ti pl e access comruni cation systemis further disclosed in U S Patent

No. 5,103,459, issued Apri HOD FOR
GENERATI NG *SI GNAL V\AVEFGQI\gAf‘RIKkgmp @%@@% SYSTEM',
assigned to the assignee of the present invention, of mhlch t he di scl osure

thereof is mqoq:paaa‘;pq\ebm‘;eelftﬁﬁpnce herein. The af orenenti oned patents all
descri be t'he use of ‘a pilot signal used for:acqui'sition. The use of a pilot

signal enabl es. t he R rﬁr%s?ﬁ@hlr@ehti&\ gglat négﬁd) ngtec{}ﬁﬁ? c%ﬁi?ﬁ\hﬂ'f'catlons

communi cati on stem:| manner . I on (l)
synchroni z88i omfnﬂrrmmaﬂy,aﬂw paesent uevemmlrelﬁeerto a novel and improved

- method and apparatus for acqulsmon in spread spectrum communication
: env1ronment . '

15’ IL Description' of the Related Art
| B The use of code division multiple access (CDMA) modulation
techniques is one of several techniques for facilitating communications in’
which a large number of system users are present. Other multiple access
.. communication system techniques, such as time division multiple access
20 (TDMA) and frequency division multlple access (FDMA) are known in the
-art. However, the spread spectrum modulatxon technique of CDMA has
51gmf1cant advantages over these modulatlon techmques for multiple access
communication systems. The use of COMA techmques ina ‘multiple access
_communication system is disclosed in U.S. Patent No. 4,901,307, issued
25 February 13, 1990, entitled “SPREAD SPECTRUM MULTIPLE ACCESS
o COMMUNICATION SYSTEM USING SATELLITE OR TERRESTRIAL
_ REPEATERS", assxgned to the ass:gnee of the present mventlon, of Wthh
- the disclosure thereof is incorporated by reference herein. _
CDMA by its inherent nature of being a wideband signal offers a form
30 of frequency diversity by spreadxng the 51gnal energy over a wide bandwidth.
* Therefore, frequency selectlve fadmg affects only a small part of the CDMA
- signal bandwidth.
~ Space or path d1versxty is obtamed by providing multlple 31gnal paths
. through mmultaneous links frpm a mobile user through two or more cell-
35 sites. Furthermore, path diversity may be obtained by exploiting the
multipath environment through spread spectrum processing by allowing a
signal arriving with different propagation delays to be received and
‘processed separately. Examples of the utilization of path diversity are
~ illustrated in U.S. Patent No. 5,101,501, issued March 31, 1992, entitled -
40 “SOFT HANDOFF IN A CDMA CELLULAR TELEPHONE SYSTEM”, and
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information fromthe received pilot signal. In an ideal systemwhere the
hardware set up time is zero, a search w ndow of one hypothesis .would be v
i deal . MOMBG/TI6 because it takes time 25 to set up the haPCWESESM8659conduct <
searches wi ndows of hypotheses are tested. The |longer the tine required to -
- set up the hardware, the larger the necgssary wi ndow si ze. In conplex "
systens a searcher is requi red to search a wi ndow of many hypot heses and -

upan 11 ndi 5. paAl i 9030000TbG s SEBHESE 1965 chFRRA -DITEIaTTe" over

the wi ndow a predeterm ne

synchr oni ZBECERY ERﬂN A }S-?IBMB% §E%LA&TELEEW&E,)S onlepthcassigaiedi on

-~ time. The gy @€ issighe@nof Oﬂhepg%eg\ern%eﬁﬁbhognﬂn%W ﬂtéds reference
accel erati n% t he t| me required to acquire a the pil | n a nobile

comuni cat?F§iNsystem 35 . SUWVRRY. OF THE IN\/ENTI ON The
present5i nvent i The deleterious leffeats oﬁfard@ngdaﬁﬂiéwﬁdrthaﬁ cenpolledus 4 bataiheduces

L?Esgﬁ?' Bt i 8 Bl bR BY i Bt i) b Enclor P
PCT/ US95/ 0#ksit8 and mobile unit power control is disclosed in U.S. Patent No.
5,056,109, issued October 8, 1991, entitled “METHOD- AND APPARATUS
- FOR CONTROLLING'T RANSMISSION. POWER IN A CDMA CELLULAR -
10 - MOBILE TELEPHONE---SX_STEM"-, Serial No. 07/433,031, -ﬁle_d_Nove_mber 7,
1989, also assigned to the assignee of the present invention.. The use of
CDMA techniques in a multiple access communication system is further
disclosed in U.S. Patent No. 5,103,459, issued. April 7, 1992, entitled “SYSTEM “
.~ AND METHOD FOR GENERATING SIGNAL WAVEFORMS IN A CDMA
15 CELLULAR TELEPHONE SYSTEM” ass1gned to the assignee of the presen}
1nventlon, of which the dlsclosure thereof is mcorporated by reference
herein. ' _
) The aforementroned patents all descnbe the use of a prlot sxgnal used
E for acqulsmon The use of a prlot 51gnal enables the' ‘mobile statron to
20 acquire local base statlon commumcatlon system in a txmely manner. The
~ mobile station gets synchromzatlon mformatlon and relatxve srgnal power
" information from the received pllot srgnal |
~ Inan 1deal system where the hardware set up txme is zero, a search |
o window of one hypothesis would be 1deal However, because it takes time
25 to set up the hardware to conduct searches wmdows of hypotheses are
tested. The longer the time requlred to set up the hatdware, the larger the
necessary wmdow size. In complex systems a searcher is requrred to search a
~ window of many hypotheses and upon fmdrng a ‘candidate synchronized
- sequence, W111 repeat the search over the windew a predetermmed number
30 of times to verify the synchromzatxon This process requires an
_ unacceptably long acquisition time. The present invention provides a
| method and apparatus for acceleratmg the time requrred to acquxre a the |
pllot srgnal ina mobrle commumcatlons system '

s ':':":SUMM_ f _[__AkyOF'THE__'INVFNT:oN"', o

| 'Th;e' present invention is a novel and improved method and
apparatus that reduces the mobile unit' forward link acqulsltxon time. It is
an advantage of the present mventlon to  minimize the total time for



acqw sition by speedl ng up the search rret hodol ogy wi thout incurring
excessive penalties for false acquisi'tion. A nmethod for deter

vérifying twe%f?é‘élé of a pilot channel in a spread spectrum mggﬁgéa%?}pon
system conprising the steps of 5 determning a set of calcul ated energy
-values for a first predeterm ned | arge wi ndgw set of PN sequence

hypot heses; conparing.the set of cal cul-ated energy val.ues against. a first
threshol d- val ua quisitiomiby spéadireg arpl thet sedrchamethafielbgnevithoutlinesrring a

. predetermned e hypot heses wherein the small
- Wi ndow PN sequen %A‘Hwﬁgﬂ&%%ﬂg‘ssyéaﬁ&ih‘%iet of the.large wi ndow set of
PN sequence hypot heAemet/lmch for detexstiningeand sregifying the phasenof gepiloff channel
cal cul at ed enetg e,]qﬁﬁ r d ng
t he phase of 1(:?l E‘e)ép}é?ot chs?érc nEglg‘cI{l){rl gﬁé@wgfﬁ@kﬂe segﬁ lséﬂg tﬂe%@ﬁy B

cal cul at ed 2neiYPriuNinga satsof calculated eneggyrvalpeséor p @npepdqﬂqgnms&/%ams
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nore apparent fromth detalle eI ow vvhen t aken, i
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versus chip of
- 10 are a subset of the large wmdow set of PN sequence hypotheses when at least

one energy value of the set of calculated energy values exceeds the first
threshold value; and determining the phase of the pilot channel in
accordance with the second set of calculated energy values.

15 BRIEF DESCRIPTION OF THE DRAWINGS

The features, objects, and advantages of the present invention will
- become more apparent from the detailed description set forth below when
- taken in conjunction with the drawings in which like reference characters
20 identify correspondingly throughout and wherein: | '
- Figure 1 is a block diagram of the present invention;
Figure 2 is an lllustratlon of the energy versus Chlp offset for a fixed
window; ' : :
- Figure 3 is a flowchart illustrating a fixed wmdow size
25 implementation of the searcher algorithm;
Figure 4 is an illustration of the energy versus ch.p offset for the
zoom window of the present invention; and
Figure 5 is an illustration of the energy versus chip foset for the
- zoom window implementation of the present invention.
30
DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS |

_ In a spread spectrum communication system, a pxlot signal is used to

35 synchromze a mobile station in phase and frequency to the transmissions of
a base station. In the ~exemplary embodiment' the spread spectrum
communication system is a dlrect-sequence spread spectrum

. communication system. Examples of such systems are discussed in U.S.
Patent No. 5 056 109 and U.S. Patent No. 5 103,459. In‘a dlrect-sequence



Figure 3 is a flowhart illustrating a fixed w ndow size 25

| npl enenyolosoarief the searcher algorithm Figure 4 is an lpblrms;mspn of
the energy versus chip offset for the zoom w ndow of the present invention;¢
and Figure 5 is-an illustration of the energy versus chip offset for the .
zoom wi hdow i npl enent ation of the present invention. 30 DETAILED -
DESCRI PTI ON_OF_ THE .PREFERRED EMBODI MVENTS | n .a spread.s ectr m communi cation
system a (RTBEYSPSRYMM SOPURHNRTIER SKstem, She f’t%“&n'ﬁﬁﬁg étair%ﬁpfer?dphase )
and frequenmert® fréquencgrisand greaier than thesminimiimoband widthe necessatya

enbodi nment p Lr ence
oot e pe AR ARAGARLEN R ENLER(E R LaRiEt SRM00 o rfia“*é sifr?a
di scussed ithen, modhilating the reswitisgl signaldagsis. with enwilebasd 1s@eading In a
di rect q
PCl / usg?o?%‘iﬁzx 3@8‘%’8@{1 ?}&emdééan%au"n?’% looked at as anall gnes sequence, |
signals are spr e’H&e spreadmg signal is typically generated by a linear feedback shift
register, the im lementatlon of which . is descnbed in detail in the.
g p!
‘aforementioned patents. The spreading signal can be viewed as a rotatmg
phasor of the form:
- 10 _
s(t) = Ae'“’tfq’
1)

In order to acqulre, the moblle station must synchromze to the
15 received slgnals from the base station in both phase, ¢, and in frequency, ©.
The ob]ect of the searcher operation is to find the phase of the recewed '
signal, ¢. After finding the phase of the spreading signal, ¢, the frequency
~ is found in using a demgdulatibn element that has hardware for both phase
© .and frequency tracking. The method by which a mobile finds the phase of
20 the received signal is by testing a set of phase hypotheses, referred to as a-
window and determining if one of the hypothetical phase hypotheses, also
referred to as offset hypotheses, is correct. : '
Turning now to the drawmgs, Figure 1 illustrates the apparatus of the
~ present invention. Upon power up, a spread spectrum slgnal is received at
25 antenna 2. The objective of the apparatus is to gain synchronization
between pseudorandom noise (PN) sequences generated by PN sequence
generator 20 and the received spread spectrum signal whxch is spread by
~ identical PN sequences of unknown phase. :
~ In the exemplary embodiment, both the modulator that spreads the
30 pilot signal and PN generator 20 are a maximal length shift reglster which
generate the PN code sequences for spreadmg and despreading the pilot |
signal respectively. Thus, the operation of obtammg synchronization
between the codes used to despread the received pilot signal and the PN
spreading code of the received pllot signal involves deternumng the time
35 offset of the shift register. - ' '
- The spread spectrum 51gnal is provided by antenna 2 to receiver 4.
'Receiver 4 downconverts the signal and provides the s:gnal to despreadmg
element 6. Despreading element 6 multiplies the recelved signal by the PN
- code generated by PN generator 20. Due to the random noise like nature of



over a frequency band greater than the m ni nrum bandwi dth necessary to

transmt th tion by m)dulatlngacarrler wave bythel;at@s b |,
t h&n' nodul at |dﬂec h{eyiresulu ng signal again with a w deband sprea |9§}3g§§

signal. In a pilot signal, the data can be | ooked at as an all ones
sequence. The spreading si gnal is typically5generated by a |linear feedback
shift register, the I@IE)' enmentation of which is described in detai | in the

af or ement i onedtheaPBheedestthe praductiof ghe iR alodeanchthe, resriedasigaal shelidne

phasor of the é@eRtialy z[e?é'élccég!aqrtﬂg difit 8F SythdHRonizZatioRPbi | e station nust
synchroni ze to the %qurecelv d

Si I's fromthe base stafjo
phase, [err], and i fHeALy to[ae Of RYNSHFUUEaen ORea & Q&Y@?aﬂae&’ﬁ fn
i fs Eﬁef IS nflet gelrﬂb@daceﬂ ridiSe I@e£iiy eots ltﬂﬁgénacse[ eﬁhic(t)\ungtw rfslsentb rfglsehalqrase
germdul alto | OS ef %td t’(g;[“L Eﬂ%é‘?‘g\’ﬁé 5‘6?“ t%ﬂﬁstfﬁ]f%‘@ gﬁ% # bgﬂgﬁgcessfully
tracking. The aequiced tthevplloﬂsxgnabbut enfnenlty it Hasphats e Inforder torgvedmgheed
Getormi ning i 1 SRy % TS dPlestRARF cINARIONCOPRucck AL LER "%s%'g% Bitpeae 41
as of fset hyponuahss, ofi tgmga;r ﬁ'bctnumbenpggmfwesh@ repgatedgs deternined by
I 11ustrates thg.fBRAF aédxﬁrdltert 18 Psesiler CHRASNE" 18 Ry aewmpmeﬁteapuead
spectrum s 18" arcfw;?ec euls\llﬁg aatrnlcroprocessor or micro-controller or alternatively in
software. :
~Searcher controller 18 provides an offset hypothesis to PN generator
20. In the exemplary embodiment, the received signal is modulated by
quadrature phase shift keying (QPSK), so PN generator provides-a PN
15 sequence for the I modulation component and a separate sequence for the Q
modulation component to despreading element 6. Despreading element €
- multiplies the PN sequence by its corresponding modulation component
and provides the two output component products to coherent accumulators
8 and 10. '
20 Coherent accumulators 8 and 10 sum the product over the length of
‘the product sequence. Coherent accumulators 8 and 10 are responsive to
signals from searcher controller 18 for resetting, latching and setting the
summation period. The sums of the products are provided from summers
~ 8 and 10 to squaring means 14. Squarmg means 14 squares each of the sums
25 and adds the squares together. - .

_ The sum of the squares is prowded by squaring means 12 to non-
‘coherent combiner 14. Noncoherent combiner 14 determines an energy
value from the output of squaring means 12. Noncoherent accumulator 14
serves to counteract the effects of a frequency discrepancy between the base

30 station transmit clocks and the mobile station receive clock and aids in the

detection statistic in a fading environment. If one knows that the frequency

~ of the two clocks are exactly the same and that there is no deep fades then

the ideal approach i is to integrate the sequence over the entire accumulahon
period in the form: ' '

E =( ZI(H)PNI(I\)J ( ZQ(n)PNQ(n)}

n=1 n=1



25 antenna 2. The objective of the apparatus is to gain synchronization
bet ween wagdenigndom noi se (PN) sequences gener at ed by PNH’E%%%”
generator 20 and the received spread spectrum signal which s spread by

i dentical PN sequences of unknown phase. In the exenplary enbodi ment, both
t he nodul ator that spreads the 30 pil ot 6si-gnal and PN generator 20 are a
maxi mal | ength shift register which generate the PN code sequences for
spreadi ng and despreading the pilot- signal respectively. Thus, :the
~operation of ob{ aihdrd PNIYATAREPNI q%'\p@arpgéween t he codes used to despread
t he received pllot signal and the spreadi ng-code of the received pil ot
signal involves determning the time 35 -offset of the shift register. The
spr ead -spelff howesiegniiere $s prprobabilit wfdMquMyansmaﬁhemV&fdlﬂ {epetheer 4

downconger % S {0 dihng el enent . 6.
Despr eadi négreHe}E%ls £ g%ﬂrﬁﬁ%t %Hﬁléesf{ ﬂ% deﬁt b‘?&‘ﬁ‘ g%%?uﬁ @ ﬁ% l'\g%ec%&éore
generated tgbwaﬂogeraéammecimlqmeftthetfmnr andomnoi se |ike nature of . WO .

96/ 04716 . - . - PCT/ US95/ 08659 5 the PN
~codes the pr oduct of he PN code’ ~and the recel ved23| gnal shoul d be '

¢

N
_ . ' [Zl(n+(k 1)N) PNI(n+(k I)N) o
gl
o (ZQ(n-g-(k N)-PNQ(n + (k — 1)N)]
1 _ N I y

: n=1
ST 3)
- Searcher controller 18 provides' the value M t'o rioncoherent accurriulator 14
_ Noncoherent accumulator 14 provides the _energy srgnal to
comparison means 16. Comparison means 16 compares the energy value to
predetermined thresholds supplied by searcher controller means 18. The
15 results of each of the comparisons is then fedback to searcher controller 18.
Search controller 18 examines the compansons and determmes whether the
: wmdow contains likely candidates for the correct offset then the widow | is
rescanned in accordance with the method of using a zoom wmdow E
_ In order to illustrate the benefxts of using the zoom wmdow
20 techmque an example of the method using a. ﬁxed window size is provided.
‘Figure 2 1llustrates a graph of the energy values versus the chip time
hypothesis. ‘In the exemplary embodiment a window contain 56 chip
- hypotheses. The window 1llustrates the use of a: two level threshold test.
The thresholds denoted are detectron threshold and vahdatlon threshold
25 Figure 3 111ustrates a conventlonal method used for scanning
windows of a fixed number of hypotheses The ﬂow starts in block 40,
where the operation described in relation to Flgure lis performed to give
. comparison resulis indicated in Fig::re 2. If the window is "swept” and no
hypothesis’s energy exceeds the detection threshold (THM) block 42, then
" 30 searcher controller 18 would begin sweeping the next wmdow blocks 47 and
block 40. ' '
However, if there are points on the calculated energy curve which do _
exceed the detection threshold. (THM), then the flow proceeds to the
validation phase in block 44. In block 44, the same large window is swept



g@ssenti-ally zero except at the point of synchronization. However, due to a

| ack of syr\gargv(lﬁ ﬁtlon on a chip |level and due to mtroduceﬂmsmgggy s is
rRot the case glvesrlsetofalse alarm5 situations where the C

nmobi | e 'station may believe that it has successfully acquired the pil ot

signal but inrealty it has not. In order Po give hi gher certainty to the
determ ned condition. of successful |lock, the test is repeated a nunmher of
tinmes. The nuagain, ahd thistimectheccalculated mnergy isscampares; ASHNSY tae APWRES

control I er 18 eeR61dNohlued Validlatidh &fiemdaab(smwl IERL Bldck 2L the hemmm
using a m croprocessor or Cro- contra er .or alternatlvqeqlhxdl n so 4\@565
I n

Sear cher conteRENBYrdatsctedodoefiBohexeredsthe thrgsholds then 3 %rylnb
t he exenpl ar YSWéﬁpih BRitks 47 aadr 40 eThe flow poadeeids wmwmsewm;h detetmines if

phase shif A] QRSK t 5 f
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out put - compordif Sl FBLAIRTBINE WS b WD 1BRY widofy B gept g o

Coher ent accuHigveevsrs aftexrlN aansegqutivacsyscesiful Véhéﬁhpneteﬁtﬁnélw &he pilot is

pr oduct seque&gérngﬁ%?q@% gﬁ@gl ators 8 and 10 are responsive to signals

from sear (I:Ber cont {\Ioow turmng to 1§151ree[ 541 nlge ca?cu(i erélgeggrggysgﬁrt\}engs 11Pustrated
‘and the use of the zoom window of the present invention is illustrated.
When a peak is detected, the searcher controller zooms in on that peak and
tests hypotheses in a smaller set close to the hypothesis that gave rise to the
~ detected peak. '
15 Turning to Flgure 5 a flowchart illustrating the method by wh1ch the
- searcher of the present invention operates. In the improved method of the
present invention a three stage acquisition technique is used. In block 80,
the large window is swept. Searcher controller 18 examines the comparison
‘results to determine if there is a' peak greater than Detection Threshold
20 (THM). If no peak is detected greater than THM then the flow returns to
- block 80 and a new window is swept. :
When a peak greater than THM is found in a large window, then the
flow proceeds to block 84. This time only a sweep in the smaller set of
- hypotheses around the detected peak is performed. This smaller set of
25 hypotheses is illustrated in Figure 4 as the small window. The use of the
small window for the second verification is to reduce the acquisition time by
. greatly reducing the time to test for false alarm, the state wherein the mobile
initially believes it has narrowed in on the phase, but in reality has not. The
_time it takes to perform this second test is reduced proportionally to the
30 ratio between the number of hypotheses in the small window versus the
number of hypotheses in the large window. Noncoherent accumulations
are performed in on the data from this small window search in order to
have a better operating characteristic. :
Then in block 86, if there is energy greater than Detection threshold 2
35 (THM2), the search enters the validation phase. If no energy greater than
the threshold THM2 is found then the flow returns to block 80 and a new
~ large window is searched. _
If in block 86, it is determmed that there is a calculated energy value.
greater than threshold 2 (THM2), then the flow proceeds to block 88. There
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lock, and if so then acquisition is complete. If the demodulated results
indicate that the signal is not in lock; then the flow proceeds to block 92.

“In Bldck 92, the calculated energy \?alues for the small window are
compared to the validétion'threshqld-valu=3- (THV). If in Block 92, there are
calculated energy values in the small win::sw which exceed the validation
threshold then the flow proceeds to block 94 where a counter variable is set

to zero and then the flow proceeds back to block 88 and the ﬂow continues as

previously described.
If in Block 92, there are no. calculated energy values in the small
window which exceed the validation threshold then the flow proceeds to

. block 96 where a counter variable is 1ncremented and then the flow proceeds

back to block 98 which checks if the vahdahon test has failed twice in a row.
If the validation test has failed V§ times in a row, then the flow proceeds to

block 80 and a new large window is scanned. If the validation test has not

faile¢ twice in a row, then the flow proceeds to block 88 and the operatxon_

continues as described previously.

The previous description of the preferred embodlments is provided
to enable any person skilled in the art to make or use the present invention.
The various modifications to these embodiments will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
apphed to other embodiments w1thout the use of ‘the inventive. faculty.

Thus, the present invention is not intended to be limited to the -

embodiments shown herein but is to be accorded the widest scope consistent
with the principles and novel features disclosed herem '
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val i dati on t hrafstemipbrally offset PNFsegjuencas;i | | ustrat es a conventi onal

met hod
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bl ock 40;
perforrred to

8
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12

14

gﬂms@ threshold value; .

selecting a second set of PN sequences in accordance with said first set
of signal correlation energy values;

calculating a second set of signal correlation energy values for said _
second set of PN sequences, wherein said second set of PN sequences are a
subset of said first set of PN sequences; and

selecting said synchronized PN sequence from said second set of PN
sequences in accordance with said second set of signal correlation energy

 values.

- 2. The method of Claim 1 further comprising the step of comparing
said second set of signal correlation energy values against a second threshold
value. - "

3. The method of Claim 2 further ‘comprising the step of
demodulatmg a received signal in accordance with said selected
synchromzed PN sequence. '

5. The method of Claim 1 further comprising the step of
receiving and downconvertmg a broadcast signal to prov1de a received

signal.

6. The method of Clalm 5 wherem said step of calculatmg a fn'st_
set of s:gnal correlatlon energy values comprises the steps of:
~ despreading said received signal in accordance with each PN sequence
of said first set of PN sequences to provide a first set of despread signals; and
calculating a signal correlation energy value for each of said despread

signals.

7. The method of Claim 1 further comprising the step’ of

~ generating said first set of PN sequences
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again, and thisgti Wﬁ@%@t&bﬁ%ﬁ(ﬂﬁiﬁ@ﬂ%ﬁﬁrélﬁ sammerste f e'i\%i‘ati saijemer
t hr esho d altuet gg& i on threshald ; i n bl ock 2 the ITB.XI mum
ener gy E? & 8 ?ﬁﬁueﬁﬁ%ﬂr‘m’e‘sﬁt P30 ‘then a next large windowis

swept -in bI ocks paaviding 4@onfivd sigmal; pndceeds to bl ock 48 which deternines

1,5, Valy 0211 ongl ek N FATSERILINE of BANTDESPCSHpRE edulerkta than

N val i dation te& equal s BRERE3nduct ed
then the - facangameawa@ sadd Isoptrol @lgm{d the large wi ndow i's swept again.
However, after N consecutive successful validation tests then the pilot is

determined to be acqyjred.
. S, q’ﬂ\e method of Claim 8 wherein saxd control signal is a

2 temporal offset and said step of generating a PN sequence comprises
‘outputting said PN sequence from a shlft reglster in accordance with said
4 temporal offset.

. 10. . The method of Clann 1 wherem sa1d first set of PN sequences (
2 compnse quadrature PNy and PNQ sequences '

| 1. The method of Claim 10 wherein said ‘step of calculating said
2 signal correlation energy value for each of said despread signals comp'rises
the steps of: | | | -
4  generating said PNj and PNg sequences;’
despreading an I component of a feceived signal and a Q component |
6 of a received signal by said PNj and PNgq sequences to ptovide |
corresponding despread I and Q components of said received signal;

'8 coherently accumulating said despread I components of saxd recetved
signal to provide an accumulated I component; - '

10 coherently accumulating said despread Q components of said received
signal to provide an accumulated Q component; '

12 - squaring each of said accumulated I component and sa1d accumulated

Q. component and summing said squares of said accumulated I c_omponent
14 and said accumulated Q component; and - .
noncoherently combining said sum of said squares of sald
16 accumulated 1 component and said accumulated Q component

12 An apparatus for selectmg a synchromzed demodulatton
2 sequence comprising: ' ' o

sequence generator means for 'receivin"g- a first ‘control signal for
4 providing a plurality of demodulatxon sequences in response to satd first
- control sxgnal
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reduced proportionall y feirfﬁafdtsaé (ﬁeor&?afeognmf%ﬁé ?]suﬁlgﬁﬂgfjféﬁﬁce{vﬁngesgull n
the smal | mdmcqg g@glttql@gnal and for providing a second plurality of demodulatmn

' sequences in response to said second control signal and wherein said second

18 plurality of demodulation sequences are a subset of said first plurahty of
demodulation sequences.

10 Now turning t y curve is
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| 13. The apparatus of Clalm 12 wherem sald correlator means

2 comprlses accumulator means for receiving sa1d plurahty of. despread

| signals and for summmg the despread s1gnals over the length of the
4 demodulation sequences. |

14. The apparatus of Claim 12 wherem saxd recelved S1gnal

2 comprises a first received SIgnal component and a second received signal

component and wherein said demodulator means is for receiving said first

4 received signal component and said second received signal component and

for demodulatmg said first recexved 51gnal component in accordance with a

6 first plurality of demodulatlon sequences to prov1de a first plurality of

despread signals and for demodulating said second received signal

8 component in accordance with a second plurality of demodulation

| sequences to prov1de a second plurahty of despread signals and wherein said

10 sequence generator means is for generating said first plurality of

- demodulation sequences and said second plurality of demodulation
.12 sequences. | L

~15.  The apparatus of Claim 14 wherein said correlator means
2 comprises: | S | '
- first accumulator means for receiving said first plurality of despread
4 signals and for summing each of said plurality of despread signals over the
length of the demodulatlon sequences to provide a first plurahty of despread

| T
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nunber of hypothesés Tn the Iarge w ndow. Nogcoherent ha_ccurruljatipn'share
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val i dation phase. |f ter n the threshold THW is found =~
then the flow returns to. block 80 and a new | arge wi ndow is searched. If in
bl ock 86, it is detdrdriavedniwlator meesns Sor ré@élviﬁgltsﬁil:l ejeRbHY #erﬁﬁt)grcﬁat er

than thrgs hﬂé&%aaTy%AIs anlllslaort slhemlrluqﬁv BRYFEY said (lu Ck 8 /sggqgggser elgnalse

96/ 04716
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inaro ( tlnate doubl es:-back::on i'tself fromon 100ns
sanpl e \tllg tﬁpedﬁge@écaa rVamélet m ne that the pilot has.been acquired. In

val i dation, the S?@bameramw akeqesvmsrrwdl &rs-;tdplurnhby @fkdespreatiesum
recei ved25 valges!arid féle rardiviabeshid %e@éﬁ& aﬂ anapépl%gﬁyﬁﬁﬁl\?a‘lﬁés ghdt he
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eak. The rgsults, of. the at etermne i f
l) hey are i nF I c¥nbiing; %algoérft% ‘$¥Rpralues and said second
dermdul a4edplurahty of despread sum values to prov1de sald sxgnal correlatxon energy

values.

16. The apparatus of Claim 15"'i§"herein said" 'con'\bin'e-'r means
2 compnses a I | | |
| squaring means for rece1v1ng “said’ flrst plurahty of despread sum A
4 * values and for receiving said second plurahty of ‘déspread ‘sum values and
for squaring each of said first plurahty of despread sum values and each of
6 said second plurallty of despread sum values and addmg each of said frrst -
_ ' plurahty of squared despread sum values to a correspondmg one of said
8 second plurality of squared despread sum values to prov1de a plurahty of
' energy magnitude values; and _ -
10 - noncoherent combiner for recelvmg said plurality of energy
' 'magnitude values' and computmg said srgnal correlatxon energy values in
12 accordance w1th sa1d plurahty of energy magmtude values |

17. The apparatus of Claim 16 wherem said searcher controller
-2 means is further for provxdmg a combmatlon srgnal and wherexn said
.noncoherent combmer is responslve to saxd combmatxon s1gnal

18. 'A'system for selecting a sjinchronized _derr_\'odulation'sequence
2 "'compnsmg o | ' S |
a sequence generator havmg an mput for recelvmg a flrst control

4 signal and having an output; ' '

a demodulator having an input coupled to said sequence generator
6 output and having an output; _
| a correlator havmg an input coupled to said’ demodulator output and
8 having an output; and ' ' '

searcher controller havmg an mput coupled to sa1d correlator output

19. The system of Claim 18 wherem sa1d correlator is a COheEB}__——
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enbodi nents shown herein but is to be accorded the w dest scope consi stent
30 with the principles and novel features di-sclosed herein. s EVENT
SHEET REPLX&R@QT“SHEET CLAI M5 1. In a direct sequence sprrggéugsgg@ctrum.
comuni cation system a 2 nethod for determ ning PN sequence '
synchroni zati-on, -conprising the steps ofig4 . calculating a first set
of signal correlation energy values for a first set of tenmporally offset PN
sequences; 6 : conparing said fiqsr—ser—ofr—3rgnarn correl ati on energy
val ues against a first threshold v ' ' seledqting a second set of
PN sequences in accordance w th¥s set of sigral correl ation energy
val ues; 10 _ calculating a s of signal dorrelation energy

val ues for said second set of P R sdid second set of PN
sequences are a 12 subset of saiq f set of PNJ]seduences; and sel ecting
sai d synchroni zed PN sequence from econd set {of |PN

THRI

2:Q2 [ Z | coMPARE

14

NONCOHERENT
ACCUMULATOR

P 12
-t

SEARCHER

®
.10

Q
~20

PNQ

A
IAND Q

COHERENT
ACCUMULATORS
)X
PN SEQUENCE |«¢———|CONTROLLER

GENERATOR

PNI

FIG.1




14 sequences in accordance with said second set of signal correlation
energy valu The method of Caim | further conpri SI ep
of, 2 conpaﬁ‘?ﬂag'g%u d second set of signal correlation energy vg{uégsyoagggl nst
a second threshold val ue. 3. The met ho@ygof Claim 2 further conprising
the step of 2 denodulating a received signal in accordance with said :
sel ected synchroni zed PN sequence. 4. The nmethod of Claim1 further
conprising the step of receiving 2 "and downconverting a broadcast signal
to provide a reqm ' ' " '

of cal cul ati first set 2 of sign36 caipwide WindeWener gy val ues conpri ses
the steps of: }ddspreadi ng said received signal in accordance with each PN
sequence 4 0 id first set of PN sequengggtto provide a first set of
despread si gn o‘ %8 aI cuI ati ng a sigQal correlation energy val ue
or each of saf %Q‘A’@t . The od of Ctaim1 further
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2 said first set of PN sequences. 7. The nethod of Claim6 wherein said
the step of generating said 2 first set of PN sequences, conprises the

sieps of . prpgghssgs @ control signal; and 4 generatin ence
of said first set of PN sequences in accordance with said coﬁkéﬁﬁﬁ%iﬁ | .
8. The nethod of Claim?7 wherein said control signal is a tenporal 2

of fset and said step of generating a PN sequegge conprises outputting said
PN sequence froma shift registeggl L said tenporal offset
9.. The nethod of Caim1l mherepﬁkagﬁﬁﬁg?ff é%ﬁ§tﬂmﬁi sequences 2
conprise quadrature [err] and_[err]_sequenprs. 10 The nethod of Claim?9

wherein said stepg rootatrry—sert—2 gnal cor

gbation ener gy val ue

for each of sai gnal s .conpri sesYt he syeps of: 4
generating said|PNI and PNQ{sequefgces; despreadi ng anj| conponent of a
recei ved signal jandOvRTOMonent Jof 6 SweEpi ved sipnal by said [err] and

[err] seqguences
said received sig W
conponents of sfid recerlved
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ponent s of said
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FIG.3
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éignal to provide an accumul ated Q conponent; 12 squaring each of
sai d accunul ated | conponent and said accunul ated Q conponent and summ ng
sai d squar f said accumul ated | component 14 and said accunul ated Q
conmponent ; evgﬂgs’oﬁ"é 11- noncoherently conbi ning said sum of sﬁ?@ﬂgﬂf’éfﬁs of
said accumul ated 16 | conponent and said accunul ated Q conponent. 11. An
apparatus for selecting a synchronized denodulation. 2 sequence conpri sing:
sequence generator neans for receiving a firgy4control signal for 4
providing a plurality of denodul ati on sequences in response to said first
control signal; 6 . -denpdul at or neans for_receiying a reaﬁived si gna
and denodul at&ng a recelved signal I n accordance wt I d ality of
denodul ati on $equences 8 to provide a pluraljity o espread Jsi gnal s;
correl ator mefns for receiving said pluralit d?ﬂdespre%g si dnal's and 10
cal cul ating sfgnal correlation energy val ues Qﬁﬁ%ﬁ&ﬁ?ﬁmﬁgg ty of despread

si gnal s;

Zoom in on peak and
sweep again
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appar at us of Caita 11
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sumi ng the
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‘ener gy val ues and for providing said first control
a second 14
ener gy val ues;
recei ving sald 16
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and wherein said second 18 plura ﬁﬁ$
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control signal in accordance with said
and wherein said sequence Benerat or
second control signal and for pro

y of denodul ati on sequences arc
said first plurality of denodul ati on sequences. 12. The '
Im\,hedieect &q‘udncmspmhdt spectruan commamagatiore ssystem, a
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The appar at us of Claim 11 wherein said received signal 2

ans?t ofQ %Bﬁre%x?eﬁéggr%‘&lﬁé‘sc?&r‘@ St Qe
er o‘h& ul at nmeans 1s for celving sald first 4
Q‘@ﬂy FeGUFRCSecond recei ved signal conponent and for

tirige saidv gkt Jet 0| sigalnesieslatibi degleRs Vagdingt 8

first pl uralhrgltt?\resci'loqavalutlon sequences to provide a first plurality of

8

10 .

12

14

selecting a second set of PN sequences in accordance with said first set
of signal correlation energy values;
calculating a second set of signal correlation energy values for said
second set of PN sequences, wherein said second set of PN sequences are a
subset of said first set of PN sequences; and |

selecting said synchronized PN sequence from said second set of PN
sequences in accordance W1th said second set of signal correlation energy
values. C

2. The method of Claim 1 further comprising the step of

comparing said second set of ;ighal correlation énergy values against a

second threshold value.

3. The method of Claim 2 further comprising the step of
demodulating a received signal in accordance with said selected synchronized
PN sequence. '

4. The method of Claim 1 furthér comprising the step of receiving

and downconvertmg a broadcast 51gna1 to prov1de a received signal.

5.  The method of Claim 4wherem sa1d step of calculating a first set
of signal correlation energy values comprises the steps of:

despreading said received signal in accordance with each PN sequence
of said first set of PN sequetices to provide a first sgt of despread signals; and

—_—
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12 despread signals and for denodulating said . second reﬂE?WﬁMEgi{gsr‘\{a T8
conponent in accordance with a second plurality of dgFedeFatFor—SegwergES
to provide a second plurality of despread signals an( RERASEMEE SHEEYUENCe
10 generator neans is for generating sai HOfirst plufial ity ngnggg#l atj] on
sequences and sai d second plurality.of derpdul ati on. §epiences. - ~The
apparatus of d aldﬂléﬁaﬁﬁgrfkfgnﬁﬁh&r@ﬁrt{oﬂ éﬁ&rgar”%l_&é rtemr—'@f‘ﬁcl
accurrul'atsér neans for reCeiving said first plfUrality of despread 4 signals
and for sunmi*®2&ach of said plurality of despread signals over the length
of the denodul ati on sequences to provide a first plurality of despread 6
sum val ues; seco accgmul at or s.fr.teceiving said secqond ural ity of
8 despread si gngé—j's aﬁgh? B‘Fﬁﬁﬂﬁ?@%&&%ﬁ%ﬁﬂﬁ ﬁ'ﬁ/&SP #&%’Féﬁ g
si gnal s & ersalidéirbtesetiof PN sedueerdtestodul at i on sequences to provide a second
plurality 10 of despread sum val ues; conbi ner neans for receiving said
first plurality of despread sum 12 values and for receiving said second
plurality of despf.ead 'Ehmmahodwfaﬁhimvz’hmrhisn@ the gtep mggerparaﬁagiaa;d of
despread fucrrﬁéggae?fmds eSO ri%éstlﬁ’%k'feﬁgiotfy of despread sumvalues to -
signal cqrrela

provi de sai 2Q! t1on, en rag val ues.
providing a control signal;’and

4 . generating a PN sequence of said first set of PN sequences in accordance
- with said control signal.

8. The method of Claim _Z_wherein ;aid control signal is a temporal
2 offset and said step of generating a PN sequence comprises outputting said PN
sequence from a shift register in accordance with said temporal offset. |

9.  The method of Claim 1 wherein said first set of PN sequences
2 comprise quadrature PNy and PNg sequences.
10. The method of Claim 9 wherein said step of calculating said
2 signal correlation energy value for each of said despread signals comprises the
steps of: o
4 generating said PNy and PN sequences;
despreading an I component of a received signal and a Q component of
6 ' areceived signal by said PNy and PNgQ sequences to provide corresponding
despread I and Q components of said received signal; o

8 coherently accumulating said despread I compenents of said received
signal to provide an accumulated [ component;

10 coherently accumulating said despread Q components of said received
signal to provide an accumulated Q component;

12 squaring each of said accumulated I component and said accumulated

Q component and summing said squares of said accumulated I component
14 and said accumulated Q component; and. "
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15. .The apparatus of d ai m 14 wherein sai d combi ne[ an

squaring neans for receiving said first plurali %E@E_Au?ﬁlaf\ﬁ@i ‘

and for receiving said second plurality of_ despredad gu
squaring each of said first plurality of ]dlaspre ufl @aﬂﬂgmd gach of

said 6 second plurality of despread sum val ueslLand _adding __..,.f“-z.._-.] sai d
first pl ural i ty sioreqhereedlydesabitdflg Suid yamebsdia squafss 655390 AcBanilsted'

LGB AE so 0 DO e 6
for rece|V|ng said plurality of energy magni t ude val ues and conputing said
ner gy magni t ude Skal oget aPPRiAts. Tof SRR Ca Synfhuchizdl “Bmidiabibel,
sear cher %oneqM@rcnmlpmmgu s. further for providing a conbination signal
and whereln o ‘f;@?&&"%eﬁgééfﬁg??#&%éiﬁﬁéﬁﬁ??e%e%fe%%ﬁﬁéﬁ&me 2
conpri si prow ing a plurality of demodulation sequences in response to said first
.control signal; T T
6 demodulator means for recelvmg a rece1ved s1gna1 and demodulating
a received signal in accordance with said plurality of demodulation sequences
8 to provide a plurality of despread signals;
correlator means for receiving said plurality of despread signals and
10 calculating signal correlation energy values for said plurality of despread
signals; :
12 searcher controller means for receiving’ said s15na1 correlation energy
values and for providing said first control signal and for providing a second
14 control signal in accordarice with said signal correlation energy values; and
wherein said sequence generator means is further for receiving said
16 second control signal and for providing "a second plurality of demodulation
sequences in response to said second control s1gnal and wherein said second
18 plurality of demodulation sequences arc a subset’ of 'said first plurality of
demodulation sequences.

- 12. The apparatus of Claim 11 wherein said correlator means
2 comprises accumulator means for receiving said pluraliiy of despread signals
and for summing the despread signals over the length of the demodulation

4 sequences. ' |

13. The apparatus of Claim 11 wherein said reccived signal

2 comprises a first received signal compoheiii- and ‘a second received signal
component and wherein said demodulator means is for receiving said first

4 received signal component ‘and. said second received 'signal component and
for demodulating said fitst received sxgnal component in accordance with a

6 first plurality of demodulation sequences to provide a first plurality of
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a sequence generator having an input for recei\| Ro. A 4T RERLACEN ENTQHEET4

and having an out put a denodul at or having an i §§ gy sequence
generator 6 output and having an output; a cor i |hput
coupl ed to said denpdul at or output and 8lRFavi ng=an. sygrcher
controller having an input coupled to -said correl at or o I8J The

syst em of n | or, h %g‘;é gl %ﬂj
19. The s;cl:gt egf?e&& n?l?aﬁahgrogl rﬁf&?‘éﬁﬂ%ﬁhg s 3688Hd “re as a f ond

enc rato
out put | afd’ RESPIRRRG IR ARREHANGE it 2 eSond ENTHIEY IOf AR Uit SeTsERess
sequence geﬂﬁpﬁéﬁﬁeSSGmdelmhty%@ des feadssigmma@xa Wiirgin] Zaihgéfienceai d
dem)dulgﬁ has g second_ 2. og ut an ere% dlco el a}or CcO I’IﬁeSZ a
first coher BAES A UMFARDS5h 0 H@%{} RSk or
out put and bequengeaandwapd:secmdsFM oﬁdemﬁdxﬂs@amé@imcehaw ng an i nput
coupled to sald second 6 denodul ator out put and having an output. a sum of
the squares cal cul ator having a first input coupled to said first 8

coherent accunul d¢or Fhepapparatubaef gaimsddomdhereinut saidupdrelator smiedns
second theE&glerggyrrul ator output and having an output;

first accumulator means for receiving said first plurality of despread
4 signals and for summing each of said plurality of 'despread signals over the
length of the demodulation sequences to provide a first plurality of despread
6 sum values; _
second accumulator - means for recewmg said secand plurality of
8 despread signals and for summing each of said plurality of despread signals
over the length of the demodulation sequetices to provide a second plurality
10 of despread sum values;
combiner means for receiving said first plurality of despread sum
12 values and for receiving said second plurality of despread sum values and for
combining said first plurality of despread sum values and said second
14 plurality of despread sum values to provide said signal correlation energy
values.

15. The apparatus of Claim J4 wherein said combiner means
2 comprises:
squaring means for receiving sa1d ﬁrst plurahty of despread sum
4 values and for receiving said second plu:ahty of despread sum values and for
squaring each of said first plurality of despread sum values and each of said
6 second plurality of despread sum values and adding each of said first plurality
of squared despread sum values to a corresponding one of said second
8 plurality of squared despread sum values to provide a plurality of energy
magnitude values; and
10 noncoherent combiner for receiving said plurality of energy magnitude
| values and computing said signal correlaition ‘energy values in accordance
12 with said plurality of energy magnitude values.
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10 . a noncoherent "accunul ator havi ng an |nput coupl ed BEPMGEMENWBHEET
t he squares cal cul ator out put.

13

16. The apparatus of Claim l’_&_ wherein said searcher controller
2 means is further for providing 'a combination signal and wherein said
noncoherent combiner is responsive to said combination signal.

17. A system for selecting a sy:_\chronized demodulation sequence
2 comprising: .

a sequence generator having an mput for recewmg a first control signal
4 and having an output;

a demodulator having an input coupled to said sequence generator
6 output and having an output;

a correlator having an input coupled to said demodulator output and
8 having an output; and

searcher controller having an inpx_;f g_oupled to said correlator output.

18.  The system of Claim 17 wherem saxd correlator is a coherent
2 accumulator. -

19.  The system of Claim 17 wherein said seqience generator has a
2 second output and wherein said demodulator has a second input coupled to
said sequence generator second output.. - T

20.  The system of Claim 17 wherein said demodulator has a second
2 output and wherein said correlator comprises:
a first coherent accumulator having an input coupled to said
4 demodulator output and having an output;
a second coherent accumulator having an input coupled to said second
6 demodulator output and having an output;
a sum of the squares calculator havmg a first mput coupled to said first
8 coherent accumulator output and having a second input coupled to said
second coherent accumulator output and havmc, an outpuf;
10 a noncoherent accumulator havmg an mput coupled to said sum of
the squares calculator output.
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