; €3e<zT<wL6TTYt N 1 CANCELATI ON OF PI LOT" AND UNWANTED TRAFI C SIGNALS I N A
CDVA SYSTEM BACKGROUND OF THE | NVENTI ON Field of the Invention !Wum"mmn"m,’""
present invention relates generally to digital conmunications.

specifically, the invention relates to a system and net hod whi ch caumeks
the gl obal pilot signal and unwantedy traffic signals froma received code
division nultiple access signal:thereby renoving themas interferers prior
to decoding. DESUTHIATUHOK W%Wéﬁ&éﬁ‘@&m%mn t echnol ogy
t oday nakes use of a communication technique in which data is transmtted
with a broadened band byBHTRERANM LY HERE ION transmitted with a

pseudo- ngi:S8e 1( RP) erid HAA) technol ogy is known as digital spread
spectr um%&re‘igogg %‘%l Sl oer?eﬁg'%%ul tiple access (CDMA). By transmtting a

signal with aghpargshdglidt Mipbeit £8he rélied hgenbaa®ly badWdii¢a¢DVA can
transmt data w thout being affected by signal di stor¥| on or an interfering
f r equencycdmauhbeationisni MerenspachfiShddy, i théi hwentlaons relsites ithi ed,

si ngl e channel CDMA communi cation system A data signal with a given

bandwi dt ta isyster ehd\mekshed swhicldicagced e thenatehald nijlot pigveduende
enerator producing a digital. spread spectrum signal. The signal which
garri es d-&f%&?'agﬁfefgiqgi g1gha ﬁelg’r'%'gkrﬂ)vw’fe3§i ed gade giigfﬂéli.onUpon
reception e.da iS.r u r t it h € Sale_pn
sequence '?J“slggp% 6 %‘?caéésfrif q Ee &}%ﬁ tgexr'%?%‘{]ﬁle‘f ég%g' n\gf vl\nntrt%irfefﬁé‘s

transm sgi,QeLepdybsddippears as noise to the signal being despread.
~~U~~~~mu -2 For timng synchronization with a receiver, an unnodul at ed

traffic signal known as a pilot signal is required for every transmtter.
The pilot signal allows respective receivers to synchronize with a given

transmi t tRescriptbon Rf dhePed@ndréf a traffic signal at the receiver. ' In
a typical co ni catjon syst.em. .a _base.station cqomunicates with a
plurality of H?W‘?fkja?o ﬁ%‘é’f‘s%%’é’qﬁg}'ﬁﬁﬁg?g.m 7 p388 Stafi on which
transm ts, iaaeﬂ%steémrzgm ti%h il APdadd Y 2hobak c£QAMREHOat NE
plurality of users serviced by that particular base station at a fi gher
pover | evgloadéhed Paald bypimbaulasingethé odatiietd e italanambuieit woanof an

i ndi vi dual user and for the user to obtain signal-estimtes for coherent '

r ecept i org angende-nai@ecofitnni A4982l nul t That Fecbnpbeent dsduenanp raeept i on.
Simlarly,, in reverae directi on,. eaﬁh sybscri be{l trgﬂs its _a unique

assi gned Pi9iseLs GPTERGNFHRFERET ngY WCPRS: KB BE48R8 L PIEHIPHRI §°6§5Ravi ng a
matching RIWBRIUeNEs (2apAunitaial BE HEGAAEwiBRYGY HandlacH ORALA act as
noi se and 1 nterference. The global pilol and traffic signals are noise to a
traffic sipgidlerbahag aerprsEafhall fbddepitibal cmul otanerahdmivaataed traffic
signals could be renoved prior to despreading a desired signal, nuch of the
overal | meithoupobtindaffedieddy ddanadsdigteoneidt orepnointgréexhgin turn,

i nprove the signal{o-noise rati.o S‘?’NRI)? (‘)__blthe despread signal. Sone
attenpts fféﬁ%‘eg‘gﬁn"?ra I OAFEAEC™ BBl ot signal fromthe received

si gnal based e:re I t t e il .9 t ecei ver.
However, the ?t?‘f);é'ﬂg%ﬁ %a uegilz %%’[gagnl%%#r]%&e)' (ﬁ%‘g‘rc%%t g?‘%‘gﬁl&% P‘g“r&&

cal cul at | fgminiHiRat e6RNEPstem 3 Qﬂdﬁtélﬂggﬁaﬁtwitﬂlﬁ al e feMehanwacRat ent No.
5,224,122 to Brackert discloses a spread-spectrum noi se cancel er which
cancel s aiponixesh wiftls pr espkespticty wodoi genesragwd byn 4 henr eequeadesi gnal by
generating an estimated signal by spreading the known signal. Subsequently,
t he knowndeneygatior] prodyeinged igibnrl: preadespedtsyn eatgnpbct r Thesi gnal by

subtracting fhe estimted signal fromthe deppdul ated.formof the received
spread-spﬁ%"ﬁf‘@’ha‘f?rﬁﬁ?@r gia'?ﬁe];ggt PnEP8GL &1 gridianned déggf‘gf"@daﬁased on
the anmplitu @%té’%ﬂmase' r LoD t k Lg jved from
a base stgt ?garll in a prinmary ﬂé‘g%i ﬁ%%%?f?aéngﬁ? hggg\grrp%tt%%é?o?ﬁ?%?mti on
fromthe api&e cobraldtidiai/ity ghal sand phessqustcsiga cbr eraasageondary
serving cell. WD 98 43362 to Yellin et al. discloses a CDVA noi se cancel er
by detectthg datheast @vexyoistharsesigngdalwithdm atler ¢xdnspdesiom si gnal
and renoving the noise of pilot signal and its _interference effect the
parti cul abandeidtdy gappars pmaiaise thee the dignalybeing idesmteash accurate
characteristic ° for calculating interference due to the plurality of .
received signals with different tinme del ays caused by reflections due to
terrain. Miultipath propagati on makes power |evel estimates unreliable.
There is a need to inprove overall system perfornmance by re j el
noi se contributors froma signal prior to decoding. -3a SEWMWM\M‘M\‘

| NVENTI ON
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The present invention reduces the contributive noise effects of the gl obal
pil ot signal and unwanted traffic signals transmtted in a spread spectrum
comuni cati on system The present invention effectively cancels the gl obal
pil ot and unwanted traffic signals) froma desired traffic signal at a
receiver prior to decoding. The resulting signal has an increased

signal -to-noise ratio. Accordingly, -t is an object of the present
invention to provide a code division nmultiple access comuni cation system
recei ver whi choredtdainghe synohrohizatviomoiwktief fect sedeiorart,he gl ot and
active, unwanted traffic signals. It is another object of the present

i nvent i ounmedulghed srefificarignad kneut ias gi phiat sighadly id remmiredg t he

noi se effects of the globalﬁ$ilot and,active traffic signals. Oher objects

and advahPBge¥esY tRaNSPLEESH andTiet RblPWi F19Hdc AHdOUBpAPERECE HVE hose
Killed | h f . aj i j h
skilled D LNG ALt Q %;?r? e‘iﬁ‘let %@ﬁogg‘#gg%?t tPé}?sn&i:_EggrsrRﬁgé e

detailedraescrlp i on preferred nent . | PTI ON OF
THE DRAVBAGS-EbQiMS Jf I taaFiciBl bigesh Modhedirageava0f a prior art, CDVA
comuni cation system Figure 2A is a detailed block diagramof a B-COVAz''
comuni cat i onIsysd emypRicgldr ecéhibwirs catdenai swatesy st @ midisagr atmwofom conpl ex
nunber nultiplier. Figure 3Ais _a plot of an in-phase bit stream Figure 3H
is a pl oronpuieatedr ¥ithea Riuraditynet Hirglivédad jaubgcaibersffixedeudo- noi se
(pn) bit sequenge. Figure 4 is . a_block, di.agram of. a gl obal, pilot signa
cancel | aPfo °§9§Fen1 o%@ﬁﬁgsFﬁtfﬂ% BP%%%%%rﬁqﬁﬂ%ﬁFigﬁpyF?ﬁg?%f “is a bl ock
di agram : t ff i S leat b cogding to

t he presg%?ﬁ?ﬁgg%??oﬁioé?guﬁgf%éi%ﬂ%k%?agran1of%ahggcgyégﬁﬂgéﬁﬁ%f po on the
QPSK congkekkakiee®rigba@Wbig thab apsreib@i B bade Githeidn i 8t aa bhigke#i agr am of
a conbined pilot and unwanted traffic signal cancellation system according
to the ppewent liawednt i oTheDERICREATI NG FHE vBPREFERRE:HEVBODLMENTS The
preferred enbodi nents will he described with reference to the draw ng

figures @AEPESITIQN Qfn@rtaindigtiwrl 59y R feRehS UeRFotighobtain

signal-estimates for coherent reception and for the combining
of multipath components during reception. Similarly, in a
reverse direction, each subscriber transmits a unique assigned
pilot for communieating with the base station.

only by having a matchiﬁg pn sequence can a signal be
decoded, however, all signals act as noise and interference.
The global pilot and traffic signals are noise to a trafﬁic
signal being despread. If the global pilot and all unwanted
traffic signals could be removed prior to despreading a
desired signal, much of the overall noise would be reduced,
decreasing the bit error rate and in turn, improve the signal-
to;ﬁoise ratio (SNR) of the despread signal.

Some attempts have been made to subtract the pilot signal
from the received signal based on the relative strength of the

pilot signal at the receiver. However, the strength value is

not an accurate characteristic for calculating interference



A B- CDMATM conmuni cation system 17 as shown in Figure 2 includes a
transmtter 19 and a receiver 21, which nmay reside in either a base station
or a nobile user receiver. The -5- ' transmtter 19 includes a signal
processor 23 which encodes voi ce and nonvoice signals 25 into data at
various bit rates. By way of background, two steps are involved in the
generation of a transmtted signal in"a nmultiple access environnent. First,

t he input s a i n I d i - g@ﬁﬁn i S
encoded %?ﬁ% ?£§§§?dggrfggc§?$§?$?ﬁg cgh?%g (EE§$ .'gigngbna. ﬁé

desi gnat gga tRErt N@BcINREE shapRladl spoce e RbNsE agRah oS wesiignat ed

t he quadrature channel Q 33y. Bi-phase nodulated | and Q signals are

usual Iy ¢ghes1€da opest doAadicat Usproiasspsbt Famkeywing (SRFKA1 . ihn dike second
step, the two bi-phase nodul ated data or synbols 33x, 33y are spread with a
conpl ex, r¢seirded nwigeal by geagratdag3sh,eB5itatssd @ igrnadnbl exp reddiig
multiplier 39. The operation of a conplex nunber rmultiplier 39 is shown in
Fi gur e 2&herkhown weldnaindefsbseeduentiie the kit spogeadi hg pperedsad can be
represented as: (x+Hly~ X (1+Q - (x~~1Q + j(xQ+tyj~ Equation (1) = a fib.
A conpl exubupbdrhe sageived fepuaagd-speaimme sigand byasebtratt hngttithe and
ja=-1. Referring _back to Figure 2a, the resulting 1 37a and Q 37b spread

si gnal s @feiwareinedansd s vihe demeduipkedd forgnals Yheharereesyedavi ng

di fferent spr ading codes,,nul#iplieg %nixq%% with a carrier signal 43,
-6 and t?Bﬁgﬂﬁ?r?Ea RYUnTHARZhs i sE¥PERS47E yecg&ﬂt‘%tr?aaa BrEPaLFt yLof
i ndi vi dual _si l,s,._ Th i i.Jnelud depmodul at 49a, - 49b_whi ch
mxes doARPERECERaRaRT T 2s Droamats B dae PP iAot Cr ot iy

. . y ) . ¢ 1b. q
conver si G BhBuRoaiRhE1 R d cRedyilt oabh o R RaE o AP A TR S e

filtered Lxed W t | GENSS nce
351, SSQSmﬁygﬂgng%ggésétgﬁe tté%nja{}gbaltlce&%ifé%he t rﬁﬁ%fm@)}p exﬁgg%%. Only

the origbpaluicdprlch WighaWerfdsRiRAhdsd hei§ATE ¢odm W | SebSndesyr ead.
Al'l other signals will appear as noise to the receiver 21. The data 57x,

57y is ceeplrefigt en1si gnel 9pr 988630to59eMenee FER] deg0dibDgsés pechia med on
t he convol utionally encoded data. As shown in Figures 3A and 3B, a QPSK
synbol conossst saokedere iyt deicdhefingn bot hebbe iomephasisy |Yseamnds feraalk at ur e
(Q signals. The bits may represent a quantized version of an anal og sanpl e
or di gi t Brodat sspTeadaspdetversideal Andoleniwiatd e nojiseeqiapilot bit
duration. The_transmtted synbols are spread by nultiplying the QPSK synbo
st ream b§igRaLcHplihe dntesdgarece sbfRCEnene PRt T PR E§GEneEENAt e
conmprised of a bit, streamgenerated at a nuch _higher frequency,.typically
100 to BEEVRES LR SYREBACPa{BluO® S0h P cEliehec AT SRORRLFHLE gur &

3C. The for calculating interference due to the plurality of received

signals with different time delays caused by reflections due

to terrain. Multipath propagation makes power level estimates
unreliable.

There is a need to improve overall system performancé by

removing multiple noise contributors from a signal prior to

decoding.



conpl ex pn sequence is mxed with the synbol bit stream producing the
digital spread signal (as previously discussed). The conponents of the
spread signal are known as chips having ' a much smaller duration E Wen
the si'gnal is received and denodul ated, the baseband signal is at the chip
| evel . When the 1 and Q conponents of the signal. are despread using the
conj ugate of the pn sequence used durlﬁg spreadi ng, the signal returns to
the synbol level. ' The e t S0 h i nvention are shown in
Figures 4, 5 and 7. The grg a p?lé éﬁgng égﬁgg%lation system 61
enbodlnent IS shomn in Figure 4. A recejved S|gnal r i s _expressed as:

Equation (2) Fhe RYresenrt 4nHePt\%ﬁ8r edcecEhgecantgiidiutives godsapl ex

Code. cp. SEERRER WPk h iite BREPRLE REY %t-ﬁ;%ﬁgﬁ#l‘mm o aEh FRBEEREY af f o

o MR et h g%awnlf@%ééﬁzgﬁstésdgrzgzle

0 L%, LR p S, SO A Carl SR B e (P

L e st Agta il wsitag e e 15,

Ec + (3Eg telb@iveiugididy (¥ Bedoding. The resulting signal has an
increased signal-to-noise ratio.

Accordingly, it is an object of the present invention to
provide a code division multiple access communication system
receiver which reduces the contributive noise effects from the
pilot and active, unwanted traffic signals.

It is another object of the present invention to improve
the desired traffic signal SNR by eliminating the noise
effects of the global pilot and active traffic signals.

Other objects and advantages of the system and method
will become apparent to those skilled in the art of advanced

telecommunications after reading the detailed description of

the preferred embodiment.



Referring to Figure 4, the received baseband signal r is input 63 into the
pil ot signal cancellation system6l1 and into a pilot despreader 65 which
despreads the pilot signal fromthe received signal r. First m xer 67
despreads the received signalr by nultiplying with the conplex conjugate
cP" 69 of the pilot pn code used during spreading yielding: Frrcp - Ecp P +
~j;~~~ + Enc~ . Elation (5) A conpidex conjugate is one of a pair of conplex
nunbers with identical real parts and with inmaginary parts differing only
in sign. The despr cBRIER [DRSCRIGHION 7QF | BHE GRAWENGD a first sum and dunp
processor 73 where it is sumred over time, The first sum and dunp 73 out put
Canr is: EqE4PEh ¥ 6)5 2 Hiuplified)block digguamyrh & prien @atpr oduct of

t he pil spreadi ng .code ¢ and the conpl ex conjugate of the pilot spreading
code d,&%WH%*%tTncﬁVﬁg M- g.. The sumand dunp 73 output Oa,is °

coupl ed to g;L0¥% Pags ifd |4 e&ega'?ilq_l_-@hebig& Pagagkhlnl &r 12 ekpfgines the mean

val ue for each signal conponent. e nean valle for pilot-traffic

Cr 0SS- G¥kRindthOibrd Ssydkka.and so is the nmean val ue of the noise n.
Therefore, after filtering 75, the second and third ternms in Equation (6)
becone zer oFighee| 3W pas fddteddeds ayatem Bampem t Ofreai ssonedeat i on (7) p-~
_ L. The low pass, filter 95 output Ois coupled to .a processing neans 77
to derinpebere™yltiRlicdde strength. The processing neans 77 cal cul ates by

‘;“7‘” ding the;Low ngss d bl b0e 'S¢ W YL pRaBY bic THES 4Ne Processing means
Figure 3B is a plot of a quadrature bit stream.
Figure 3C is a plot of a pseudo-noise (pn) bit sequence.
Figure 4 is a block diagram of a global pilot signal
cancellation system according to the present invention.
Figure 5 is a block diagram of an unwanted traffic

signal (s} cancellation system according to the present

invention.
Figure 6 is a diagram of a received symbol p, on the QPSK

constellation showing a hard decision.
Figure 7 is a block diagram of a combined pilot and
unwanted traffic signal cancellation system according to the

present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The preferred embodiments will be described with
referegce to the drawing figures where like numerals represent
like elewments throughout.
A B-CDMA™ communication system 17 as shown in Figure 2
includes a transmitter 19 and a receiver 21, which may rééide

in either a base station or a mobile user receiver. The



output ", is O=, Equation ( 8 The pilot spreading code cP conpl ex
conj ugate generator 69 is coupled to a conpl ex conjugate processor 79
yielding the pilot spreading code cP. The pilot spreading -code p is input
to a second m xer 81 and mxed with the output of a traffic spreadi ng code
c,' conplex conjugate generator 83. The resulting product froemthe second
m xer 81. aqutput is coupled to a second sum and dunp processor 85. The

output 0 efaLBRiceerld9SeneNdasH M ABHGREIPEPELESSSP 2 BNk o ertiid
conbined Wth at a third m xer 87. e third mxer 87 output 89 is The

recei ved gbgdaland honwlize degparadhiintcaidbta despaehces Wit Hwedraffic
despreader 91 despreads the received signal r by mxing the received signal
r with the tradyieayodé beckgvapnéx twe) #fers gaver anveleedudinnghe fourth
m xer 93 yielding: Equation + -+ .lce~ + '~cl~" The

(l%‘,f'.rrcty_‘ﬁ,th |
traffic dEepREAREID 93t ot prrariteed, Biedal o 18 1hi MHIEERIENPRARS 97. The

third sumand _du 97 t v i [ S:. 11 5 tion Qd3 -
Lifa' _ EEVF‘X&)@ L. +%E%Pg( t &mﬁe}e'lép# @a‘f%ew%]f%%uc ollf’e t%ée&%lrda% ‘%dz’
spreadi ng,cggephis@MbiareamBi§nat 0Dk USALEASH d&End M Bbidrd RI(RIINNg code
ct” sunmmed over L chips. The third sum and dunp 97 out put Ooh? is coupled
to an addebrff-tihigcBoditl) (@FECS 2he o diginsdr i87designitsd.chhamdder 99
output Ois™ Equation (11) O~ _~L + F pct' + Fnc~' - F pct'. -11 Thus,
the pil ot ppassebRandl ot BBk. O iTheeOpidther OsifiRal is designated the

quadrature channel Q 33y. Bi-phase modulated Iand Q signals

are usually referred to as quadrature phase shift keying
(QPSK) .

In the second step, the two bi-phase modulated data or
symbols 33x, 33y are spread with a complex, pseudcs—noise (pn)
sequence 35T, 35Q using a complex number multiplier 39. The
operation of a complex number multiplier 39 is shown in Figure
2B and is well understood in the art. The spreading operation

can be represented as:

(e4iy) X ([4Q) = I-4Q) + jxQ+yl) Equation (1)
= a*ib.

AN

A complex number is in the form a+jb, where a and b are
real numbers and iz=-1. Referring ba¢ck to Figure 2a, the

resulting I 37a and Q 37b spread signals are combined 45a,

45b with other spread signals (channels) having different

spreading codes, wmultiplied (mixed) .with a carrier signal 43,

\



received signal r mnus the pilot signal sinplified below O- = pL + Fnc~ .
Equation ( 12 ) The invention uses a simlar approach to cancel unwanted
traffic signal'(s) froma desired traffic signal. Wile traffic signals are
interference to other traffic signals just as the global pilot signal is,
unwanted traffic signal cancellation differs fromglobal pilot signal

cancel lation since a traffic signalé+s nodul ated by the data and is
therefore dynamc in nature. A global pilot signal has a constant phase,
wher easirdl t tadhsoistedal4TconsThst | yrammigedophadde wae tontlaim modul ation.
The traffic _signal canceler _system 101 enbodinent is shown in Figure 5. As
above, PAuradditye@fsigddvidvpl $4MALEL03 to the system r = | ~c~cd + ~3ct +
n Equation 3) where th ecei.v signal r.is a c | ex. .nuntber and is
conpri sed o%%er‘?creé'fvﬁrce%%d’é‘cgi“gi%gl asfr}?eg‘ﬁéi??iaf%rrrf%l 1B i th t he
traffic .signa t a ; fhfossitn e d t hgy u t raffic

si gnal Q,%%&.%é; ggﬂgeﬁ:g(% gg%%%gl%ﬁ ![)ﬁ% desi%egiﬁ%‘fﬁ: g\ggg gtglrefangth (err)
mul ti pldeshswiithihfecaesiarcdat fafd iam daderiddi=sunodtr-ivit bragiasyn. The noi se
n includes all received noise and interference including all other traffic
-i 2 si ditad.s SHel t ha glesioad gowpt conyrasiomoreduesd thee shomadtdd traffic

signals) fromthe received signal r, the system 1Q1 nust_derive the signal
st r engtiPRAPAML: Ul YER rsdﬁ?'ia cote POPbEP < g(’:?"é'ﬁreaﬁlosr’esat‘}dr’rate t he

data d, . : ~fl.* | [ 1 y%gn h BY ignal r is
sumed “bl\\,/\’%fa t% isn%?{:gqﬁg?i %%@éigls}g%a%lergg?%réé%e agz§1 5‘5‘2&&? ?%lzd + ~~ct +
En. Equpdd Opn{dP) mBEERES T BFe t Sor iR Bf IR eGakMecdpsehgid,signal r is
input i03 into the desired traffic signal despreader 91 which despreads the
desi r eccddenf f 0algi ginal ofigimal heigreda whilclsivwgral spreddediyr eble taaadel | C

signal 'm xer 93 m xes the received signal r_.w th the conplex conjugate c,’
of t he <Rdg rddlt PQW‘?%P’fﬁ?dcodéll other signals will appear as noise

to the receiver 21. The data 57x, 57y is coupled to a signal
processor SS9 where FEC decoding is performed on the
convolutionally encoded data.

As shown in Figures 3A and 3B, a QPSK symbol consists of
one bit each from both the in-phase (I} and quadrature (Q)

signals. The bits may represent a quantized version of an

analog sample or digital data. It can be seen that symbol
duration f is equal to bit duration.
The transmitted symbols are spread by multiplying the

QPSK symbol stream by the complex pn sequence. Both the I and

Q pn sequences are comprised of a bit stream generated at a

much higher frequency, typically 100 to 200 times the sywbol
rate. One such pn sequence is shown in Figure 3C. The
complex pn sequence is mixed with the sywbol bit stream

producing the digital spread signal (as previously discussed) .



used during spreading. The despread traffic signal is coupled to a sum and
dunp processor 97 and summed over tinme. The sum and dunp 97 output O-~ is
O- = F~rc~ - (iL + t(r dFc~~" + Fnc~'. Equation (16) The traffic signal
cancel er system 10l shown in Figure 5 includes n unwanted traffic signal
cancel ers | 151-115a. An -13 exenpl ary enbodi nent includes 10 (Were n=10)
unwanted traffic signal cancelers 1l 51Z1151a . Each unwanted traffic si gnal

cancel er ;11 51-115 rd - | e f.fic signal. eader .

1391 -139n ehgtompﬁ%ﬁg%%’éa%?'? r &P P?n&g??i 15&% ' °anda§nghﬁ€\£fll?£e‘ﬁf’i’$ affic

si gnal code neratqr 1191-119a;, second 1331-133n m xer, first 121i 121A
and secoﬁd"ﬂ'%’g‘l-sfféﬂ'e§ué¥‘5ﬁél%rfv processors, a hard decision processor
1251-125n, a |low pass fjlter 1271 -127n, a_processi ng neans 129i-129Q, third
m xer 1311- 131‘3‘,enat9‘6rﬁ’tf=§‘§3elﬁr’6%‘"é%‘§’§rd i‘gél‘gﬂ'ﬁaia’%ﬁfi'adi sPagekandypl i fier
1371-137Q,_ and a desired traffic signal code generator 83. As above, the
recei ved signsl ie jaf theuchipsleyeb- edirenthen! and L rpreorents| of

1151-115Q The unwanted traffic signal despreader 1391-139Q is coupled to
t he i nputthe03 \@#iemal hare edeppread| gsdng the neorivrgate) -aff 78hgi timt he

conpl ex conjugate cd,!-¢d,! of the traffi n seqyence for each respective
inviant ed Sadneice TRedcdiring amomdisi | b 7l RaeuBe. dep Bt Lo o
first surgmg)ldtirm rocessor 1211-121n where it is sunmed over tinme. The
first sum’and dunp 1211 121n output O-dl" is O.dt" = Frc,j" = 1!r dL, +

~3Fcpa" + F~naghe &fdbdinemtel HF \Mlérg)ﬂesein% i Reeit 5H G rofsridiah Uiyant ed
traffic signal spreading code cd~ and cd"” is the conplex conjugate of the
unwant ed Rircafrfeec 4i ghabkndplieadiThg cpiddhal pildtTiséghal stascel badiommp
1211-121a output O-," is coupled to the hard decision processor 1251-125n.
The har d 8¥Etes) 63 prbedingnt Assghawnindiigure fbs Ph&eprivedspignalin the
data due to nodul ation. The hard decision processor 1251-125 also

det er m nesishexppersedm®el | ation position d that is closest to the
despread synbol val ue.

Equation (2)
r = o c.‘7 + pct +n

where the received signal r is a complex number and is
comprised of the pilot strength o multiplied with the pilot
codec,, summed with the traffic strength P multiplied with the

traffic code ¢, summed with random noise n. The noise =

includes all received noise and interference including all

other traffic signals. To cancel the global pilot signal from

\
the received signal r, the system 61 wmust derive the signal

strength of the pilot code « where:

« ¢ B Equation (3)

since the global pilot is transmitted at a higher power level

than a traffic signal.



As shown in Figure 6, the hard decision processor 1251 125aconpares a
recei ved synbol ~a of a signal to the four QPSK constellation points x|, ~
x_ 1,1, x-1, 1, xI, ~ It is necessary to exam ne each received synbol po
due to corruption during transm ssion 47 by noi se and distortion, whether
mul ti path or radio frequency. The hard deci sion processor conputes the four
di stances 'd" d~, dy c~4 to each queéghant fromthe received synbol ~a and
chooses the shortest distance d2 and assigns that synbol d location x_1,1.
The hard decwWhemwrther aeesised aligmaller bé adwesndd ahwairet ieck ) Eddaioni gi nal
signal coordinate po by a phase anmount ~ thht is equal to the phase
correspqnyli Bgcdmed he sel ected synbol location x_1,1. The original synbol
coordinate ~o0 is discarded. The hard deci sion processor 1251-125n phase
output ~ is coupled to a 1ow pass filter 1271-127n. COver tinme, the | ow pass
filter 1271-127n determ nes the mean val ue for each signal conponent. The
mean val ue of the traffic-Eo=tr2q 4 82Crods- correl ati Gt )t he nean .
val ue of the noise ~ are -15 zero. Therefore, the |ow pass filter
1271-127a output over tinme is: O= ~ L, Equation (18) The |low pass filter
1271-1270 ou t O~~~ . is.coupled to th rogessin ans 1291-129a to
derive the uh&g%’frelagt F3f Jig(‘flli!‘gi gha hec%&eegf"raén%?ﬁeg?g& %%n%?o'cégsi ng neans
1291-129n estiates = by .dividing.the filter, 127i-127n_oput put, O~, byL. The
ot her haM u8e€§2§d§ﬁ 5?%&3285rs - $38G° (%ﬁﬁp FYe ﬁTaﬁﬁ.aéah%?tPs the data
poi nt d_carresp j e I | $4:A0GeS @ -G~ Fpef—~s OF C~~
as shown g’r% lgﬁggggbgga&r% trsg ‘r'{‘lﬁggirl %&lpﬁaﬁi%ﬂ@ XZ:L:.Q{E; %essul%/\rgﬁlt e O'E‘ raffic

si gnal - SLenaLly Jds Wihdh 530 bsdakenyRhbCs adlif-HPTES L4 ek o1 onal

spreadi ng code conp

signal r by multiplying with the complex conjugate c’,* 69 of

the pilot pn code used during spreading yielding:

Equation (5)

14 r P

)}c‘ = «Yoc + Bfac‘c; + Enc;.

A complex conjugate is one of a pair of complex numbers with
identical real parts and with imaginary parts differing only
in sign.

The despread pilot signal 71 is coupled to a first sum

and dump processor 73 where it is summed over time. The first
sum and dump 73 output O is:

) . Equation (6)
O.JI = ol + pZC‘cP + )]m:'D

where I is the product of the pilot spreading code ¢, and the
complex conjugate of the pilot spreading codec,' summed over

L chips.



conj ugat e génerator cd~"-cd~" is coupled to the conpl ex conjugate processor
L351-135a yielding the unwanted traffic signal spreading code cdi-c,~" and
is input to the second m xer |331-133a and m xed with the output of desired

traffic signal spreading code conplex conjugate generator c~ . The product
is coupled to the second sum and dww processor 1231-123n. The second sum
and dunp processor 1231-123a output O'~" is ~acl"c, and is coupled to

vari abl e anpleyd @ml3bd- dadd 73/ 0ER1eE l§ fdefto1d Yol 3/ q;rgl ifjes the
second sum an durrf;1 -16 pélocesso‘%lega‘I}-’nlianog{t?t put é'éj"lc'n Ccorance wi t h

the thirgd, 1311- ’ ut; Wi S 1,0e ain._,The variable
anplifi egl%i?f?,?nlﬂho%ﬁplﬁ B'i{%% %iﬁéf?g$ sd%é(%ﬁl?d&% o@%n%a erva]}.uf3 whi ch
subt r act ot N AUEPMaT IQfpeaeicYar +RE! Ge MV d Tl £d53 B bt Qs .t he out put
of the desired traffic signal despreader 105. The output Ois: OV ~~ +
~~~def +crdgd-corretdtion Eisakepd ahd~sbhdsadder ddanouvhpué OF( &hso t he
unwanted traffic cancel er system 101 output) is equal to the received

si gnal rndiduis .t fRervswd, carteafl fiteervngl 5 sithd i déecashdelmaveh@®ra (3L +

F. nc~~ Equata.on (20) where the noise n varies depending on the amunt of
traffic séghal sn Seidacheds) r bELHRE Eeesi vedhsi goal padaotdigteehedi ment 145
cancel ling the gl obal pilot signal and unwanted traffic signals is shown in
Fi gure Zouégmpr@,xboggltyi,ﬁg sigussed, the unwanted traffic cancellation system
1ol includes the "desired traffic signal despreader 91 and a plurality of
unwanted traff is signal cancelers 1151-115Q The trafgqiati@anq@h! ation
systemis coupled in parallel with the pilot cancellation system 61

previ ously described, but w't = sldesired traffic singal despreader. A
comon input 147 is coupled to both systens 101, 61 with a comon adder 149
whi ch -17 is coupled to the outputs O O- fromboth systens 101, 61. The
pilot and unwanted traffic signals are subtracted fromthe desired traffic
si gnal vyi el diThe ahowuppet |BlteredDHf outpetr f Egncéd.scorunlng i onsaby t he
pilot and plurality of transmtted traffic signals. Wile specific

enbodi meptscdsihfendiis 99t tb N¥SNORhBAKE1 HE o &h Odraigtidiascr ifprd, many
nodi fi cati ons and variations could be nmade by one skilled in the art

wi t hout departing fromt SRILL nd s e of the inyention. The above
descri ptPb c%%‘?’tf’g’s TG Ib’ﬁst raa.‘tcélrlgﬁﬁsno"f ‘1{?}{ mg’fv%%lén%a}réﬁfacaf’gr P6Fmin any
way. -18 Wil e specific enbodinents of the present invention have been
shown anfiiyitsrr FBedutprthyOgodbY i bat i Fhtsangheapirsdensingomeanse 7fade by one
skilled in the art without departing fromthe principle and scope of the

i nventi ogutptie @boys. description serves to illustrate and not |imt the
particular formfin any way.

O =« Equation (8)

* complex conjugate generator

\

The pilot spreading code ¢,
69 is coupled to a complex conjugate processor 79 yielding the
pilot spreading code ¢,. The pilot spreading code ¢, is input
to a second mixer 81 and mixed with the output of a traffic
spreading code ¢' complex conjugate generator 83. The
resulting product from the second mixer 81 output is coupled

to a second sum and dump processor 85. The output O,, of the



-19 WE CLAIM 1. A cancellation systemfor use in a receiver that receives
comuni cation signals froma transmtter (19) over a CDVA air interface
that renoves selected signals froma desired traffic signal prior to
decodi ng, the systemconprising: a systeminput (63) for receiving the
comuni cation signals; said systeminput (63) coupled to a desired traffic
signal despreader (91) having an oukQut; said signal input (63) also
coupled to a selected signal canceler (61) having an output, wherein said
sel ect efbcwingnalimcand edwip forccessor 0BT i €84 o it sis edubiabdi @it gnal
conpl ex conjugate code generator (69); a generator for generating a

sel ect ed =31 gNehi FQURIxANB78 MrKEr chOFd WiXeRdadNdubpitidid 13218, el ect ed
signal code and said desired traffic signal conplex conjugat&d ‘code for a
cross-correl ation product; whereby said sel ected signal canceler (61)
output is subtracted fromsaid desired traffic signal output to provide the

e 1oL o) SEEMEVERULs s et 19 SANCELS! QB BBRCRACERLEENG 10 S L

wherei n sai d sel ected signal~ cancel er conpri ses art unwan ®d traffic

si gnal anpcltel ei _( g;l_p) Tyl\/gi thﬁaitl}(il uq‘ﬁ%;ﬁ’treffi%g) a%_oﬂ%l\a/\%géet%%s‘t raf fic signal

desprea havi ng-a signal” in saird system
i nput (63 anqba Su d putput: said unwanted.traffic si | cancel er
out put 1(el‘ll ') T rg%igﬂ ?’3 FIAPY &g s"ﬁlegﬁl‘ﬁ?%cgé‘gS?f('lZ‘g@h)t faving a
phase

traffic code ¢' complex conjugate generator 83 using a fourth
mixer 93 yielding:

. . . . Equation (9)
Erc, = °<Z‘cyct + ﬁch‘ + Enc‘ . e

The traffic despreader 91 output 95 is coupled to a third sum
and dump 97. The third sum and dump 97 output O over time
is:

. . . Equation (10)
0‘13 = Erc, = ﬁL + °<Ecuf:, + cht

where L is the product of the traffic spreading code ¢ and the
complex conjugate of the traffic spreading code ¢' summed over
L chips.

The third sum and dump 97 output O, is coupled to an
adder 99 which subtracts the third wmixer 87 output 89. The

adder 99 output O,y is:

. R . Equation (11)
CL&,= L « «Eﬁf, + Enq —-«Eﬂf,.



output (0) and a data output (d); said hard decision processor phase out put
(0) coupled to a low pass filter (127 _n) , said |ow pass filter having an
output; said low pass filter (1271 ") output coupled to an input of a
processor (1291 a) that filters and renoves the product of the unwanted
traffic signal to desired traffic sing cross-correlation outputting the
unwanted traffic signal strength; sai processor (1291 0) output mul tiplied

with said hard_deci sion da a out 4 st nult lier having an
out put; said u'ﬁ'&k&ﬁt e§Per B PE 86 % eGr]at d&p(u&é il’Bu? diedhS an

i nput of a conpl ex conjugate processor (1351 ) having an output; said
conpl ex caejcedsed siugpal nindsuisnithie Ritohpdignadomjiogdified hdlowtesi r ed
traffic signal code by a first mxer having an output; said f first m xer
(1331_a) output coupled to an input of a first sumand dunp processor
(1231_a) havi ng an out put; -21 said first,sumand du processor (1231 n)
coupled to an input of an anpl iQiset p(LlB?YI'jn) havi ng anEguptiemb(i2) gai n

controlled by said multiplier (1371 _p) output; and said output of said
anplifier (1371 n) is the unwanted traffic signal strength. 3. The

cancel | at | on SYRLEIRAGREIG] Mhek0a bkl WHBEELLh ¥ CaBbeCbithadl 402!

cancel er (145)
traf.f:Lc s:Lgnal(s) from a desired traffic signal. While

traffic signals are interference to other traffic signals just
as the global pilot signal is, unwanted traffic signal
cancellation differs from global pilot signal cancellation
gince a traffic signal is wmodulated by the data and is
therefore dynamic in nature. A global pilot signal has a
constant phase, whereas a traffic signal constarttly changes
phase due to data wmodulation.

The traffic signal canceler system 101 embodiment is
shown in Figure S. As above, a Yreceived signal r is input 103

to the system:

Equation (13)
r = l[lclc‘, + ﬁc‘ +n

where the received signal r is a complex number and is

\

comprised of the traffic code signal strength ¥ multiplied
with the traffic signal data d and the traffic code ¢; for the
unwanted traffic signal to be canceled, summed with the
desired traffic code strength f multiplied with the desired
traffic code ¢, gununed with notse n. The noise n includes all

received noise and interference inclyding all other traffic



pi l ot signal canceler (61). 4. The cancellation systemaccording to claim3
wherein said global pilot signal canceler (61) conprises: a global pilot
despreader (65) coupled to said input (63) having a sunmed output; a
desired traffic, signal and global pilot cross correlation neans; said "

gl obal pilot despreader (65) output coupled to a pilot strength determ ning
nmeans, said determ ning neans havit+ig-an output; said pilot strength

determ ni.ng neans, output nultiplied with said cross-correl ati on nmeans (85)
out put ; SAgHaLsadnthe; girbal pPbirfktsighadai T erantaadd thieg awasdede| er

output. 5. The cancellation systemaccording to claim4 wherein said

cr oss- c6FPELAE] BionRhiy) Jgipsy thesreceiven gignabat, pibeosysitgmaliodode
generator (edi-dn); a desired traffic signal conplex conjugate code

gener at owst7dgrivey thec sAgnal xef rquBdy of) the runwagymd dradlfdic mgdsai d gl obal
pil ot signal code and said desired traffic signal conplex conjugate code;
and a sdcorel Busubttadteg pndcsssioatedshe fdatasdhmwhgrever tine said
cross-correlation product. 6. The cancellation systemaccording to claimb5
wherein said neans to derive said global pilot signal strength further
conprises: a lowpass filter (75) having an output; and a processor (77)
coupl ed to said | ow pass filter¥ @) Beriving and ofgvatdiong (43 gl obal
pil ot signal strength.

When the received signal r is summed over time, Equation
13 can be expressed as:

Equation (15)
XIr = thEcJ + B2, + In.

Referring to Figure 5, the received baseband signalr is

. input 103 into the desired traffic signal despreader 91 which

despreads the desired traffic signal from the received signal

r. Desired traffic signal mixer 93 mixes the received signal

r with the complex conjugate ¢‘ of the desired traffic pn code

used during spreading. The despread traffic signal is coupled

to a sum and dump processor 97 and summed over time. The sum

and dump 97 output O, is:

Oy =T, = PL + ¢ d¥cp, + T, Equation (16)

The traffic signal canceler system 101 shown in Figure

$ includes » unwanted traffic signal cancelers 115,-115,. Aan



7. The cancell ation system according to claim1l wherein said selected
signal canceler is a global pilot signal canceler (61). 8. The cancellation
system according to claim7 wherein said~gl obal pilot signal canceler (61)
conprises: a global pilot despreader (65) coupled to said input (63) having
a sumed output; a desired traffi-g3signal and gl obal pilot cross
correl ati on neans; -23 said gl obal pilot despreader (65) output coupled

to a pikahpBlhe MHBaSREA Thei kM twhepé H-116] Slildiidih BB 1avi ng an
output; said pilot strength determ ning nmeans output multiplied with said

cross-gggﬁgiaé Lo 7EaNg 1quUlRWt ;. and said multiplied product is said

sel ect signal cancel er outpllt. 9. The cancellation system according to

cl ai m 8 whepgin Sahdaktass-tr@TEekat s@gnaRansaneeNerses15-ghebal pil ot
signal code generator (65); a desired traffic signal conplex conjugate code
gener acompg¥8¢sa mnxemwaslgd f oraffiosssignak| despyesded dI30hat3pil ot signa
code and said desired traffic signal conplex conjugate code; and a second

sum an§hatnirphrusiessaof iy ixgr Lhfarildd=RG R dviaeed gL st rel ati on
product, 10 JOR Gancellgl 9, 5vP) 8855259 99, 50,0 WIRI& N
121,-121, and second 123,-123, sum and dump processors, a hard
decision processor 125,-125,, a low pass filter 127,-127,, a
processing means 129,-129,, third mixer 131,-131,, a conjugate
processor 135,-135,, an adjustable amplifier 137,-137_ , and a
desired traffic signal code generator 83.

As above, the received signal r is input 103 into each

unwanted traffic canceler 115,-115,. The unwanted traffic

signal despreader 139,-139, is coupled to the input 103 where

the received signal r is mixed 117,-117, with the complex

conjugate c¢4'<c,* of the traffic pn sequence for each

respective unwanted signal. The despread 139,-139, traffic

signal is coupled to a first sum and dump processor 121,-121,

-

where it is summed over time. The first sum and dump 121,-

121, output O, is:

O,y = Breg, = Y dL + BZogy, + Bacy,. Equation (17)

where I, is the product of the unwanted traffic signal

spreading code ¢, and ¢,° is the cowplex conjugate of the

unwanted traffic signal spreading code.




said neans to derive said global pilot signal strength further conprises: a
| ow- pass filter (75) having an output; and a processor (77) coupled to said
| ow- pass filter (75) deriving and outputting the gl obal pilot signal
strength. 11. A global pilot signal cancellation system (61) for use in a
receiver that receives communication signals froma -24 transmtter over
a CDMVA air interface that renoves-tithe gl obal pilot signal froma desired
traffic signal prior to decoding, the system conprising: an input (65) for
recei ving t BeCOIPHO| S@h | Y G R1d28, SYetsie WLPULs Séyshddput coupl ed
to a global pilot despreader (65) and a desired traffic signal despreader
(91) eaqh diRVinAGaadSHIBES Optduls sy des Lesls LM afhbChg-angbc A, gl obal pil ot
cross correlation neans; said global pilot despreader (65) output coupled
to a pigretcestoeny %), -debgr denergineanshe sphabalahdfri ¢i g tRandatdwmvi ng an
output; said pilot strength determ ning means output nultiplied with said
cr oss- cver Eparedatigns ol tarthelesisaeony rRyasessesr b aili2fa s
conprising; and said nultiplied ;iroc_juct subtracted from said desired

traf fi detegninesidhn QRFK couspel latiipnt pesit e ddebrEedist ebddeat signal free
fromthe global pilot signal. 12. The gl obal pilot signal cancellation

syst emtcothe despread symbol value.

As shown in Figure 6, the hard decision processor 125, -

125, compares a received symbol p, of a signal to the four QPSK
constellation points x,, x;, *;,4. % 4. It is necessary to

examine each received symbol p, due to corruption during

transmission 47 by noise and distortion, whether multipath or

radio frequency. The hard decision processor computes the

four distances d, d, ds d, to each quadrant from the received
symbol p, and chooses the shortest distance d, and assigns that
symbol d location X oq- The hard decision processor also
derotates (rotates back) the original signal coordinate p, by
a phase amount ¢ that is equal to the phase corresponding to
the selected symbol location =x, ;. The original symbol
coordinate p, is discarded.

The hard decision processor 125,-125, phase output ¢ is
coupled to a low pass filter 127,-127_,. Over time, the low
pass filter 127,-127, determines the wean value for each
signal component. The mean value of the traffic-to-traffic

cross-correlation and also the mean value of the noise n are



according to claim 11 wherein said nmeans to derive said global pilot signal
strength further conprises: a lowpass filter (75) having an output; and a
processor (77) coupled to said |owpass filter (75) deriving and outputting
the gl obal pilot signal strength. -25 13. A gl obal pilot signal

cancel l ation systemt61l) for use i-fsa receiver that receives conmmrunication
signals fromtransmtter (19) over a CDVA air interface that renoves at

| east @eeounvabesd foref, f ithesi ynal pdsonffldasixzy ~-teaf foapuw gdgl prior to
decodi ng, the systemconprising: an input (103) for receiving the
comunP¥ar i bimsiighal s and a system output; said input (103) coupled to a
desired traffic signal despreader (91) each having a first summed output; a
unwanted traffic signal canceler (1151 _n) having at |east one unwanted

traffic signal canceler proces(ﬁgglg#ém_n) , V\here'b%;agi& wgnt ed traffic
c e

si gnal cancel er processor furt ri ses: an unwa traffic signal
despreader (1391 ") having an input coupled to said first sumred out put and
a second sumed out put; said unwanted traffic signal despreader (1391 p)

second summﬁeoyé@UbagQuahmaefo137@#&3@5@&@ OpJ, 0£8S8&Upeth ) having a
phase output and a data output; sald hard decision processor (1251 a) phase

out put ¢+ GOUN S deAnd ME¥WNBAESof 1Ll 61dddivd) theS dinthah¥h PASSEid t er
(1271_R) having anout put;

signal code strength . The processing wmeans 129,-129,

estimates ¢ by dividing the filter 127,-127, output Oy byL.
The other hard decision processor 125,-125, output is

data d. This is the data point d corresponding to the

smallest of the distances d,, d, d, or d, as shown in Figure 6.
Third mixer 131,-131, mixes the unwanted traffic signal
strength ¥ with each date value d.

The unwanted traffic signal spreading code complex
conjugate generator cartept is coupled to the complex
conjugate processor 135,-135, yielding the unwanted traffic
signal spreading code cy~,; and is input to the second mixer
133,-133_ and mixed with the output of desired traffic sigmal
spreading code complex conjugate generator ¢*. The product
is coupled to the second sum and dump processor 123,-123,_.

The second sum and dump processor 123,-123, output O, is

»

Yode, and is coupled to variable amplifier 137,-137,. Variable

amplifier 137,-137, awmplifies the second sum and dump



said low pass filter (1271 _p) output coupled to an input of a processor
(1291 R) that filters and renoves the product of the unwanted traffic
signal to desired traffic signal -26 cross-correlation outputting the
unwanted traffic signal strength; said processor (1291 n) output multiplied
with said hard decision data output wwth a multiplier having an output; an
unwanted traffic code generator 0.-36% n) output coupled to an input of a
conpl ex conjugate processor (1351 a) having an output; said conpl ex

conj ugateooengar ¥aeli2dy| tdntpuwoPlexin ajasganceofvithe thesitted-d raf fic
signal code by a m xer having an output; said m xer output coupled to an

i nput  ahixes dcopdL3lymoandut unipiqn ccesher d§tdA®inBd gavnng an out put; said
second sum and dunp_ processor (123x_p) coupled to an input of an anplifier
(1371_a) ha/khey #ardablet apPeigars dAdiridh e@uSPusai it hwlddpl ider out put ;
and said output of said anplifier. (1.371 LS. the u ted traffic signal
st r engt fPUR .5\°y‘f‘“AFfi%lf?T 9.WR1/EP98L.‘%?X%%. k@f .%@Fpﬁfkﬁ%@?aﬁ% . A@S?. AY
AL A%%}Ia Lﬁ/ ﬁ]%]ﬁsfr%r A3g, Ma7 AskbhFile NEEpUEL0icedl \éé\f?%zcé?% ca] ca] calj c
aU] caU] caU] cal] ca] caU] caUf call ca]’caj ca] caU] caU] caU] caU] ca] ca] ca] ca] ca] ca] ca

Ul cay C@l&ﬂfﬁ%@?\%ﬁ@i&sgﬁ:éaéer 109. The output O is:
O =L + \IIJch,' + Zne, - llfmf.‘~ Equation (19)

The adder 143 output O (also the unwanted traffic canceler

system 101 output) is equal to the received signal r minus the

unwanted traffic signals simplified below:

. E ti 0
O = BL + e, quation (20)

where the noise n varies depending on the amount of traffic

signals subtracted from the received signal.

Another embodiment 145 cancelling the global pilot signal
and unwanted traffic signals is shown in Figure 7. As
previously discussed, the unwanted traffic cancellation system
101 includes the desired traffic signal despreader 91 and a
plurality of unwanted traffic signal cancelers 115,-115,. The
traffic cancellation system is coupled in parallel with the
pilot cancellation system 61 previously described, but without
a desired traffic singal despreader. A common input 147 is

coupled to both systems 101, 61 with a common adder 149 which
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the principle and scope of the invention. The above
description serves to illustrate and not limit the particular

form in any way.
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desired traffic signal prior to decodlng, the system

comprising:

a system input (63) for receiving the communication
signals;

said system input (63) coupled to a desired traffic
signal despreader (91) having an output;

said signal input (63) also coupled to a selected signal
canceler (61) having an output, wherein said selected signal

canceler further comprises:
a desired traffic signal complex conjugate code

generator (69);
a generator for generating a selected signal code;
and

a mixer for mixing and summing said selected signal
code and said desired traffic signal complex conjugated code
for a cross-correlation product; whereby said selected signal

canceler (61) output is subtracted from said desired traffic

signal output to provide the cancellation system output.

2. The cancellation system according to c¢laim 1 wherein

said selected signal canceler (61) comprises an unwanted

traffic signal canceler (115,.,) which includes:

2PN 3ag
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10% & () éﬁgf@é‘é% a hard decision processor (125,.,) having a phase
output (0) and a data output (d);

said hard decision processor phase output (0) coupled to

a low pass filter (127,.,), said low pass filter having an
output;

said low pass filter (127,.,) output coupled to an input
of a processor (129;.,) that filters and removes the product
of the unwanted traffic signal to desired traffic signal
cross-correlation outputting the unwanted traffic signal
strength;

said processgor (129,.) output multiplied with said hard
decision data output (d) with a first multiplier having an
output;

said unwanted traffic code generator (83) output coupled
to an input of a complex conjugate processor (135,.,) having

an output;

said complex conjugate output mixed with a complex
conjugate of the desired traffic signal code by a first mixer
having an output;

said first mixer (133,,) output coupled to an input of

a first sum and dump processor (123, .)having an output;
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3. The cancellation system according to claim 2 wherein

said selected signal canceler (145) further includes a global

pilot signal canceler (61).

4. The cancellation system according to claim 3 wherein

said global pilot signal canceler (61l) comprises:
a global pilot despreader (65) coupled to said input (63)

having a summed output;
a desired traffic signal and global pilot cross-
correlation means;

said global pilot despreader (65) output coupled to a

pilot strength determining means, said determining means
having an output;
said pilot strength determining means output multiplied

with said cross-correlation means (85) output; and

said multiplied product is said selected signal canceler

output.

5. The cancellation system according to claim 4 wherein

said cross-correlation means comprises:
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(79);
a second mixer (133, ) for cross-correlating said global

pilot signal code and said desired traffic signal complex
conjugate code; and

a second sum and dump processor (85) for summing over

time said cross-correlation product.

6. The cancellation system according to claim 5 wherein
said means to derive said global pilot signal étrength further

comprises:

a low-pass filter (75) having an output; and
a processor (77) coupled to said low-pass filter (75)

deriving and outputting the global pilot signal strength.

7. The cancellation system according to claim 1 wherein
said selected signal canceler is a global pilot signal

canceler (61).

8. The cancellation system according to claim 7 wherein
said'global pilot signal canceler (61) comprises:
a global pilot despreader (65) coupled to said input (63)

having a summed output;

a desired traffic signal and global pilot cross-

correlation means;
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having an output;

said pilot strength determining means output multiplied
with said cross-correlation means output; and

said multiplied product is said selected signal canceler

output.
9. The cancellation system according to claim 8 wherein
said cross-correlation means comprises:

a global pilot signal code generator (65);

a desired traffic signal complex conjugate code generator

(79) ;
a mixer (81) for cross-correlating said global pilot

signal code and said desired traffic signal complex conjugate
code; and

a second sum and dump processor (85) for summing over

time said cross-correlation product.

10. The cancellation system according to claim 9 wherein
said means to derive said global pilot signal strength further
comprises:

a low-pass filter (75) having an output; and
a processor (77) coupled to said low-pass filter (75)

deriving and outputting the global pilot signal strength.

11. A global pilot signal cancellation system (61) for

use in a receiver that receives communication signals from a
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a system output;

gaid input coupled to a global pilot despreader (65) and
a desired traffic signal despreader (91) each having a summed
output;

a desired traffic signal and global pilot cross-
correlation means;

said global pilot despreader (65) output coupled to a
pilot strength determining means, said determining means
having an output;

said pilot strength determining means output multiplied
with said cross-correlation means output where said cross-
correlation means comprising; and

said multiplied product subtracted from said desired
traffic signal despreader output outputting the desired

traffic signal free from the global pilot signal.

12. The global pilot signal cancellation system (61)

according to claim 11 wherein said means to derive said global
pilot signal strength further comprises:

a low-pass filter (75) having an output; and
a procesgsor (77) coupled to said low-pass filter (75)

deriving and outputting the global pilot signal strength.
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transmitter (19) over a CDMA air interface that removes at

least one unwanted traffic signal from a desired traffice
signal prior to decoding, the system comprising:

an input (103) for receiving the communication signals

and a system output;

gsaid input (103) coupled to a desired traff;.c signal
despreader (91) each having a first summed output;

' a unwanted traffic signal canceler -(1151_,,) having at

least one unwanted traffic signal canceler processors (125,.,),

wherein said unwanted traffic signal canceler processor

further comprises:

an unwanted traffic signal despreader (139,.) having

an input coupled to said first summed output and a second

summed output;

said unwanted traffic signal despreader (139,.,)

second summed output coupled to a hard decision processor

(125;.,) having a phase output and a data output;
said hard decision processor (125,.,) phase output coupled
to a low pass filter (127,.,), said low pass filter (127,.)

having an output;

said low pass filter (127;.,) output coupled to an input
of a processor (129, _) that filters and removes the product

of the unwanted traffic signal to desired traffic signal



10 h; "10% h& ()-8 "10% h& ()- s6F10% h& ()-410% h& () - Swwwxbxnkx} *<mbC
10! " 109 () - F109%& ()- '10%& ()-'L "109%& ()-L

"10%g& ()-!""109& () - xNyyyy#z<z"?mbC 10!s'm 10%& ()-!s@ "109%& ()-s@
"10%&' ()-s! "109%& ()-L 10%& ()-! "10%& ()- Normal" "Heading 13]c" "Heading
23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" "Heading
73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph

Font)tj : B$J) - EL49=Bl HLQ TLUY2~NbFf j D5RAE3W ~#

. L(Eﬁ 5(:&: ulc%é’lg%jz‘?‘?*%Lfi&é@%@ﬁ@%@;@%&&%@g%%ﬁm'm‘%ag%‘i’%b‘ﬂ%ﬁli i j kl'm
Hul v5wx< ~BTi : ' A ‘h R

Lo bt b RO e (158, BB EBYLE M Wl hara

<=>?@\BCDEFG—II'JKLI\/NO°Q?STU\N\XYZ[':\ ] ~_"abcdef ghi j kl mopqr st uvwxyz{|}~

decision data output with @ multiplier having an output;

an unwanted traffic code generator (139,.,) output coupled
to an input of a complex conjugate processor (135,..) having

an output;

said complex conjugate output mixed with a complex
conjugate of the desired traffic signal code by a mixer having
an output;

said mixer output coupled to an input of a second sum and

dump processor (123,.) having an output;
said second sum and dump processor (123,..) coupled to an
input of an amplifier (137,.,) having an adjustable gain

controlled by said multiplier output; and

said output of said amplifier (137,.,) is the unwanted

traffic signal strength.



