1 CANCELLAT(ON OF PILOT AND UNWANTED TRAFFTC SI GNALS
IN A CDVA SYSTEM BACKGROUND OF THE | NVENTION Field

of the Invention The present invention rel ates
generally to digital comunications. Mre
specifically, the invention relates to a system and
met hod whi ch cancel s the gl obal pilot signal and

unwant ed- traffic signals- f¥foma received code
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rrdidwi ot kiecbdingxed with a spreadi ng code generated by

a pn sequence generator producing a digital spread
-spectrumsignal. The signal which carries data for a
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~ Advanced _cm_nrnu‘nicatioﬁ technology today makes use of’ a.
communication technique in which data is transmitted with a
brctadened band by wmodulating the data to be transmitted with
a pseudo-noise (pn) signal, The "technology is known as
digital spread spe;ctru\m or code divisional nmultiple access
{(CDMa) . By transmi{:tin_g a signal with a ,l:_)élndwidth wmuch
greater t%han the signal ‘bandwidth, C(DMA can transmit data
without being affected by signal Qistortion or aﬁ interfering
frequency in the Er’ansmis'_sion path.

Shown in'Figure 1 is_ a simplified, single channel coMA

- communication system._ A data signal with a given bandwidth

is mixed with a spreading code generated by a Pn segquence
genef’rator producing a digital spread -‘spectrum signal. The
signal which carries ‘data for a specific channel is knowa'aé

a traffic signal. Upon reception, the data is reproduced

_after correlation with the same pn sequence used to transmit

the data. Every other signal within the transmission

bandwidth_ appears as noise to the signal being despread




a traffic signal. Upon reception, the data is
reproduced after correlation with the sane pn
sequence used to transmt the data. Every other
signal within the transnission bandw dth appears as
noi se to the signal being despread. 2 For timng
synchroni zation with a receiver, an unnodul ated
traffic signal known as a pilot signal is required for
every transmtter. The pilothglgnal alloms refge?tlve
r Lve hronize wt iven transmtte
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traupeidieber s Thxe@ioot neiigh&l EheobASes i d@tivOn MeGlhers to
transmts many signals, transmts a gl obal pilot
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: t i cylar bhase station at a higher power |evel.
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of an QQbY&ﬂU@onﬁwca%@gnfﬂstgﬂ? Ajsr)ea‘rset gt% J?Oanl I’g:tonuniCates
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vidopbphimrgiof ofmihdiyiaihl COMRAIYrS EikdG ! RESAL. ONhe base
Simlarly, in a reverse direction, each subscriber
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Onl yby having a nmatching pn
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pilot and traffic sign are noi se
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unwanted traffic signals could be renmoved prior to
SLOPRLIASEABRIRS af Westahedent gnateptiiuch aofl tthe awer alolbining of

' | d . X . .
) _mulf:]%asc% -V\&lflnponents during reception. Similarly, in a reverse
;;diredtion, -each subscriber transmits a unique assigned pilot for

 communicating with the base station.

Only by having a'matching 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 traffic 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-noise ratio (SNR) of the despread signal.

- Some attempts have been made to subtract the pilot sianal from

the received signal based on the relative strength of the
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be reduced, decreasing the bit error rate and in turn,
i.nprove the signal-to-noise ratio (SNR) of the
despread signal. Sonme attenpts have been made to
subtract the pilot s&tnal from the received signa
based on the relative strength of the -3- pilot signa
at the receiver. U S. Patent No. 5,224,122 to
Brackert discloses a spread- sﬁ%ctrun1n0|se cancel er
igkt G4l S t pr m_noi s
2@gnal |n@?ﬁg a?egg%vtﬁa%?éﬁgl gigben g Fnﬂ ans 224,122 to
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estimted signal fromthe denodul ated form of t

r SEERVERY sigeddby anemating grmlestitheredtdigyeat bymg%admg_

rated based on the anplitude and the

n
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signal froma spread-spectrum signal renDV|néﬁFH§; s
Msnexragedpbased @i ghel amplli tude Iafiioéthérﬁﬂ&@e & matB8n of
p rtlcular yuser _signal. However, the strength value

en §PoYR géaﬁﬁéﬁer@¢ﬁﬁYﬁﬁ(ﬁﬂQmla:bdaa'smﬂt&uhaihng primary

terferegﬁi due.to the plurality of received
h 3PffERemmetifidss dpformasdanbyrom the noise
Mul ti pat h prqgagatlon

ngfggﬁ%g%gﬁhd nggsisﬁa &? noise signal from a secondary
serving cell. WO 98 43362 to Yellin et al. discloses a CDMA
noise canceler by detecting at least one noisy user signal
from a spread-spectrum signal and removing the noige of pilot
signal and its interference effect the particular user signal.
However, the strength value is not an accurate characteristic
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 performance by

removing multiple noise contributors from a signal prior to

decoding.




unreliable. There is a need to inprove overall system
performance by renoving nultiple noise contributors
froma signal prior to decoding. ---- ---------- -4
BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is a
sinmplified block diagramof a prior art, CDVA

conmuni cation system Figure 2A is a detail ed bl ock

di agram of a B-CDMAM conmm4nii cati on system Figure 2B
is a detail egms_%l?t em di agram of a conpl ex nunber

mul tiplier. Ergtr &ESERTRIIONG OBt THE DRAWINGShase bit

St r eailgurkl JUi£ I .plat.of a guadrature bit

str eamguFi gur e ??égihlgpgl%egt bg?dﬁ Uab- RSi 3ePYiry auitt,
SRR eqpreuni deitgonesykdew.a bl ock di agram of a gl obal

pi |l ot .signal cancellation systemaccording to the
presénfFvEnt idn2 Begaibed block Mgl age am o cBRam

ég;ﬂmtiggtltornag%gem signal (s) cancellation system
according to € present invention. Figure 6 is a

di agragued & racel vgd syepol on,the OPSK
constel | ati on showi ng a har EY%E%Tsfib?ﬁrggﬂFeaﬁfP@P&ex

Wyrpex wiligpbhenf a conbined pilot and unwanted

traflg.lic Si %a‘l cancel | ati on system according to the
gure is a plot Qf an in-phase bit stream.

- 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 pilét signal
cancellation system according to the present invention.

Figure & 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 symwbol p. on the OPSK
constellation showing a hard decision.

Figure 7 is a block diagram of a combined pilot and

unwanted traffic signal cancellation system according to the

bresent invention.

DESCRIPTION OF THE E"REFERRED EMBODIMENTS
TPe. preferred embodiments will be described with
reference to the drawing figures where like numerals represent
like elements throughout .
A B-CDMA™ communication system 17 as shown in Figure 2
includes a transmitter 19 and a receiver 21, which may'réside

. i ' - - -
.n either a base station or a mobile user receiver The



present invention. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS The preferred enbodi nents will be
described with reference to the drawi ng figures where
i ke nunerals represent |ike elements throughout A

B- CDMA' h conmmuni cati on system 17 as shown in Figure 2
includes a transmtter 19 and a receiver 21, which nay
reside in either a base stat®on or a nobile user

reggl ~.Ihe z5- transmtter 19 includes a_ signal
pr EElShre I ReLs DindbARR T 51 FAESHORY B cehighyeaicodes
25vbiteD afl@ldndbidaldighs: Pids LALSS i
background, two steagﬂare i nvol ve%a%a}éﬁéaggg%%selb&ti Fites.-
of a t Fansat wgd Isichpabuid, vl biphe ASEeSAvolved in the

environment. First,. the input data which can b .
cofidatégr gipia phHansuibbaf asdgnsignial #swedtiobd access
US, {8k of d ernror- gorrecting codi FECQ) .27. One
SR oARIEL S TARE, G IERL B0 RO TR il conpagered
otdari-phgsalmddmidess osahad e engtads ALy '

33y. Bi -_phase nmodul at et IanélL Qe?i gnhal s arf%ql}gﬁg‘?flygrmr'
r fgTreedtngocedingu4BECH 27e phas esigiuialit ik egédigmatQBHKhe in-
In the second step, the two bi-phase nodul ated data or
sphpgeschamel3dy e spfleadovihe aigoal X, designated the
pseudo- noi se (pn) sequence 351, 35Q usi_ng a conpl ex

naobératutlet chdanl 8P .33%hep;0pREAL | @bl L ex. .
nunber multiplier 39 is Showh Tn A gure 2895% Qgmignals

| weké usdelBt obskdrretin@cards %f&h%tﬁ%dlﬂ}gas%p %ﬁtflto r]~:ey;i.ng

(QPSK) .
- In the second step, the two bi-phase modulated data <;_}r
symbpls 33x, 33y are sprgad with a complex, pseudé-—noise {pn)
_ sequem?e 35X, 35Q using a complex number muli:iplie—r 39. The
operation of a complex number multiplier 39 is shc.wwn in Figﬁre
2B and is well understood in the art. The spreading operat'ion

can be represented as:

betig) X ([4Q) = (I4Q) + j(Q+yl) Equation (1)
= a'l-ilw. .

A complex number is in the form a+jb, where « and b are
real nuvmbers and ;‘2=-1- Referring back 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, multiplied (mixed) .with a carrier signal 43




can be represented as: (x+%) X (1+%) = (xl-yQ +

| (xQtyl) Equation (1) = a+jb A conplex nunber is in
the forma+jb, where a and /i are real nunbers and
1'2=-1. Referring back to Figure 2a, the resulting
137a and Q 37b spread signals are conbi ned 45a, 45b
W th other spread signals (channels) having different

spreadi ng codes, nultiplied®mnixed) with a carrier
Shgnad rhdmigpPdgt rgnsm Lt ed _47. The transm ssion 47 may
contain a  plur al4?ty o?lt"? naF A dSSigng 43| ayTiRontain a
péuraiiry 2 HndkudesaiasdgnRplyl ator 49a, 49b which
m xes_down the.transm tted broadband signal 47 with
the Thankefeiveng 28aineiidets a desoaldtdkeudBdi 88 yhion
:ﬁﬂééeﬁofre%%%nc%q Sla, SIb_ A second down conversion
reduces the SgndiPFtind eBaeribante sdBsil stgnatith5ahe
SShans cbhed dhrkb 6F 68 $ac - xed 56 with the locally
%;ger ated conpl ex pn seqcﬁgglc"én%pgfe‘h%%e(gcmlﬁ? Fecinasy
CoH} -ugat eseforid @lowhaBSHVS +8GnC QERLEXS de.; Qoby
1;ahse]:)ori inal signals which were spread by ?%e%égﬁéh to
Moot ey i
i $el 06§ & i chhe iver : e data 57x, y is
e chd 16 a(ib’r 3EReH L §oNpka e PRE: emodi AGT,

coupled to a signha
359 pRuithr nedchds the ARy g%iw@é{eyt ncod % gat a. As

shown in Figures 3A and 3%, a OPS sy%%rclﬁmlc? f8i SPEPLex
cgie- bidl¥akle fardaibok sigheld mhpliasert! dprand ﬂ“%géaééﬂ ¥
bR wis_ﬂlgﬂ‘?léés Thedbi ts_may represent a quantized - ‘
version of anpread- All other signals will appear as noise
to the receiver 21. The data S7x, S7y is coupled to a signal
Processor S$9 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 { is equal to bit duration.
The transmitted symbols are spread by wmultiplying 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 symbol
. rate. One such pn sequence is shown in Figure 3cC. The
complex pn sequence is wmixed with the symbol bit stream

producing the digital spread signal (as previously discussed)




anal og sanple or digital data. It can be seen that
synbol duration t, is equal to bit duration. The
transmtted synbols are spread by multiplying the
QPSK synbol stream by the conpl ex pn sequence. Both

the I and Q pn sequences are conprised of a bit

stream generated at a nuch hi gher frequency,

typically 100 to 200 tinmes the-synbol —rate. One such
pn.sequence is shown in Figure 3C. The conplex pn

se BPPBeisof W wrrerd siemel diet kstwrea® chips having
produci.ng the digital spread signal (as previously
di%dﬂ§§%gT@li?¥ tighpdonents of the spread signa

are kng as chips having a nuch smaller duration t.
Wien t Fe8i titapigaak deoramed vaddante desdudbedd, tthe baseband
baseband, signal is at the chip level. Wen the I and

Q% n&fit 8¢ othe chipsleyall- aMbedeasdpr Eaahd oogpdiitits of
c%gjugate,of the pn sequence used during spreading, _
t id®si gfiaPtrbt BFRs deeP¥erd ugitm| thevebnjughite of the pn
e j t present .i.nventjon are _shown in
'F%S%?éggarﬁgggn%ﬁgid%ﬂﬁ?rﬁﬁgﬁﬁg‘pF?%nS%ﬂﬂjﬁaFeturnS to the
camabbl atdvl. system 61 enbodi ment is shown in Figure

4. A received signal r is expressed as: Equation (2)

r = a Bhe amhpdpneniher® the prosin¢etnsd@iah brbSsfown in

| ex numnber dis
Cﬂ”&res i{ § anad’] - . The global pilot signal cancellation

system €1 embodiment is shown in Figure 4. A received signal
r is expressed as:

Equation (2)

r=°<cp+ﬁct+n

where the received signal r is a complex number and is
- comprised of the pilot. strength « multiplied witi& the pilot
. codec,, summed with the traffic strength f wultiplied with the

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

includes all received no:i.set and interference including all

other traffic signals. To cancel the global pilot signal from

- a ‘ *
the received signal r, the system 61 must derive the signal
- 8trength of the pilot code « where-
«z P Equation (3)

since the global pilot is transmitted at a higher power level

than a traffic signal.




conprised of the pilot strength a nultiplied with the
pilot codec,, summed with the traffic strength 61
multiplied with the traffic code ¢" sumed with
random noi se n. The noise n includes all received
noi se and interference including all other traffic
signals. To cancel the global pilot signal from the
received signal r, the systgm 61 nust derive the
signal strength of the pilot code cc where: a a R
Equat whén Bk rs&ldie& 8. Q 9bal pilot is transmitted at
a hi gher power 1evel an alast rsguf“ Cd SYyhdiimsan Faupkéon
regepeeshed.gnal r is sumed over tine, Equation (2)
beconmes: Er = "no + P& + Equation (4) Referring to
Figure 4, the received baseband signal r is input 63
into the pilot signal cancellation system 61 and into
a pilot despreader65 «dhi clpesmmeads the pHgbtsbgnd)
from the received signal r. First mxer 67 despreads
the received signalr by multiplying wwth the conpl ex
conj ygate -fR, %LI the pilot pn code used during
spr eadi ngr%%eltg%}l TCEr C‘atB FEFYep; basehpnd migpal r is
At 69N dR) end s 0PlLEX  conLugate i.s one of a pair of
conpl ex nunberspvmgﬁ Sg?ﬁ%nt‘%ﬂ%%%“pﬁﬁseﬂaﬁé #hd hinto
 a Eidictakygspeedderdts f@liicR0dO e adsn «§LI0s j Jhe . despread
pilot signal 71 is coupl ed@%Bo A first galrﬁ)tasn})grb%nﬁom
ghreotessiored/3imkare i kidst g,y,@ggecgp\é%rspgfleggs Jﬁwee l]j J Cresltv a

signal r by multiplying with the complex conjugate cp‘ 69 of

. the pilot pn code used during spreading yielding:

- * - -« QE i
Yre = “E"pc,, + BEC,CP + Ency. mlaiflon %)

P

A complex conjugate is one of a pair of complex numbers with
identical real parts and with irﬁaginary 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 = =L + Bleg) + Yo

where I is the product of the pilot spreading code ¢ and the
[

. complex conjugate of the pillot spreading code ¢ * summed over
] r

L chips.




sum and dunp 73 output Ode is: "L + a&pP + Encp
Equation (6) where L is the product of the pil ot
spreadi ng code ¢, and the conplex conjugate of the

pi |l ot spreading code c,* summed over L chips. -9_

The sum and dunp 73 output O d,is coupled to a | ow
pass filter 75. The |l ow pass filter 75 determ nes the
nmean val ue for each signal ~Benponent. The nean val ue
for pilot-traffic cross-correlation is zero and so is

t he medh® v endfdumpe 73nouspun O, Jher ebapeaats ef low pass
fi ring 75, the second and third terns in Equatlortl)

te
( )‘&5%‘6 7810 LoThradolipass 75 |detlertEne@UERNud a1y
O¥EL éa{,_g‘e LS Eg‘uati on (7)  OWThe |ow pass filter 75 €
© out put 013191 E8URMSRtro Bhe grerieFeilng Feansilt t@arfic
- deroye-doeePid @ GQd repgth a. Th rocessi ng
‘weans 77 cal cul at es %e%% gﬁ%i8Pnéstﬁ§elgﬁﬁﬁa§§1u¢ibfethe
TRoind RULTHARYoke, TR rQcessi ng means 77
output Ois: 0 = Equagfoﬁhfﬁé%lnﬂh2§pi BE ¢rasdiang thira
Cloghin:C , 3 nC @ERA €26:L Qid) UP eperator,. 69 is coupled to
a conpl ex conj uga?gbpr%%(g"ggoér]e% yi&ediloy PRES Bileer 75
sprupadi Og, Reerime §R€ Pil ot - spreading code v is input.

A " Equation (7)
Oy = «L.

The low pass filter 75 output O, is ‘coupled to a
processing means 77 to derive the pilot code strength «. The
processing means 77 calculates o by dividing tile low pass
filter 79 output Oy by L_‘ Thus, the processing weans 77

output 0, is:

0, ==« Equation (8)

The pilgt spreading code <’ complex\ conjugate generator
69 is coupled to a complex conjugate processor 79 vielding the
_ pilot spreading code ¢,- The pilot spreading code ¢, is input
to a sedond mixer 81 andrmixed with the output of a traffic
'spreading code ' complex conjugate generator '83. *  The
resulting product from the second mixer 81 output is couplea

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




to a second m xer 81 and m xed with the output of .a .
traffic spreading code c,' conplex conjugate
generator 83. The resulting product fromthe second
m xer 81 output is coupled to a second sum and dunp
processor 8S. The output O, (, of the -10- second sum
and dunp processor 8S is Eoc, and is conbined with at
athird mxer 87. The third_m xer 87 output 89 is ~cc
p f The received signal r i$%3al so despread by traffic

dRsph&adgl .a.0he traffic despreader 93, despreads
t he recelslgl TR EOFHP PR+ L Hret disv echisingsaak 1,

Wi . traffic _code c; conplex conjugate generator
83‘IigsélI nrkgllgéf%’dfetrh 87i xEhe YBixd alidengs7 Poutfic s9 ik et
~,'nc~ . Equation (9) The traffic despreader 91 e
output 95 is coupled to a third sum and dunp 97. The

t hi rq.h%un%gnd. dunp 97 output Oz over tinme is Equation
(10) 0. 13°FEGCt S29Pl +r Cdg falsoZ' dmdpusher eyl Esatiie,

f &.he traffic spreading code c, and the
"Ei:)% %}(ie%on%tlngat YR fie afiprprengecadi Ngdeqdeads the

HITEd 50 chips.. The third sumand dunp 97 output
0j ., is %gﬁlﬁ?iéd E’é’p xing gehe oeagivetl sdbhahct seilthe rhe
ttrg%d m xer 87 output 89. The - adder 99 output O is:

K !
ic code ' complex conjugate generator 83 using a fourth
mixer 93 yielding:

I]rc; _ «Ecoc;' . ﬂ}]c‘c; . Enc,‘. Equation (9)

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:

- . E )
O.s = Tre = BL + T’ + Tne, quation (10)

where L is the product of the traffic spreading code ¢ and the
) (4

complex conjugate of the traffic spreading code o' summed over

L chips.

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

adder 99 output O_, is-

0, = pL + «Ecpc,' . Em‘,-_ T ot - Equation (11}

pt




Odd = O + "Fcc' + F.ncf' - "Fccf Equation (11) P
-11- Thus, the pilot canceler 61 output O U is equal
to the received signal r mnus the pilot signal _
simplified below O _ ()L + )1cl. Equation (12) The
I nvention uses a simlar approach to cancel unwanted
traffic signal(s) froma desirgg_traffic signal. Wile
traffic signals are interference to other traffic

signal s frHas, @se tg@dd ehabeyd @4 5119;?5@0 oga%@@m]]e% the

traffic S|gnal' cancel | ation differs

si gnal eIJatlon since.a traffic si na

ootk S90S AOR e BERL L abal e e, peton:
nature. A global pil ot signal has a constant phase,
whereas a-traffic signal constantly changes phase due

to data nodul ation. Thegd paf pr.c. signal cancel eg sustgm
101 enbodiment is shown |n Elgurégs As above, qéy 12)
received signal r is input 103 to the system

Equatlon (13) r = 4rdc2 ++ n',.. where the received
signal rTs l&vﬁﬁﬁ’pﬂ’bk‘sﬁﬁn‘fnesrm&ﬁﬂrl@PEBﬂ%‘? itoegapee} pawanted

traffler£odgs gg@ SEFSRILN R ¢tlt95f€d %V'lg}r[‘qf[‘ﬁemue

traffic signa d and the tra i ¢ code c

unwerd it ot sdrid 1 Sirgnahtdigebencancebabr sl Widdis just
the desired traffic code strength ill multiplied with
t heegledbpedylobal pilot signal is, unwanted traffic sigmal

cancellation differs from global pilot signal cancellation
. since a traffic signal is modulated by the data and is
-thérefore dyna_mic in nature. A global pilbt signal has a
constant phase, whereas a traffic signal constal-ltly changes.
phase due to data modulation.

The traffic signal canceler system 101 embodiment is
shown in Figure 5. . As above, a received signal r is input 103

to the system:

. _ Equation (13)
= [[[ CJ + ﬁ:‘ + n

where the received signal r is a complex number and is

B
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 ¢, summed with noise m. The noise » includes all

'receive_d noise and interference incluyding all other traffic




traffic code ¢, summed wth noise n The noise n
includes all received noise and interference
inclgding all other traffic -12- signals and the
gl obal pilot signal. To cancel the unwanted traffic
signal (s) fromthe received signal r, the system 101
must derive the signal strength of the unwanted
traffic code (f to be subiyacted and estimte the
data d, where: * d a Equation (14) Wen the received
sPails rands thanubebady pi 1ot rEgn&lUatb 0Banded 2 BEwantea
expressed as: Equation (15) ~d 'nod + YFc, +
Refadtir ngioma 1Ris§ uf o thtehmde&@redvsh@naas.ebm sigpah 101

. is input 103 into the desired traffic signa

- dwshr dadiee ohe whicthl slespigehdst tthe Geaided r_rraEEie code
signal fromthe received signal r. Desired traff
ot gFfalbenpiieliragTed sed ddtémpes ainvedatsi ghalhete W t h t he
conpl ex conjugate c, of the desired traffic pn code
used duri ng spreading The despread traffic signal is

. coupled to a sum and dunp processor 97 and summed
over tinme The sum and dﬁﬁb 7 out put O b Egua@orO(14)
4c dBc 1 + Enc,'. Equation (16) The traffic signa
cancel er system 101 shown in Figure 5 includes n

umuantied AAELEE W08 AARCE] Ptas %gyé%%mmm%
n

exenpl ary enbodi nent inc udes
13 &fahi Be expressed as:

Equation (18%)
Xr = t[fJEcJ + ﬂE‘ct + X,

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:

) =_Erc. = L+ ch ) )

«d3 ¢ B Y dXcp, + Tine,. Equation (16)

The traffic signal canceler system 101 shown in Figure

S includes n unwanted traffic signal cancelers 115,-115% an
. 2



signal cancelers 1151-11S10, Each unwanted traffic
signal canceler 1151-115" conprises: an unwanted
traffic signal despreader 1391-139. that includes a
first mxer 1171-117. and an unwanted traffic signa
code generator 1191-119.; second 1331-133. m xer,
first 1211-3-23, and secoﬁ&3123 123. sum and dunp

Preaeqss a.hard de i Sion processor 1251-125., a
| ow pas% ter “fﬂ'%f“f yles 20 Gy prisressilay nBansted traffic
1294nd2% anctfg %3@5{9%131_1 131., a conjugate

processor 1ggdj ust abI e anplifier

1371- IB4ch alfladted €S L@¢; fic.signal code
generator 83. As above. gﬁe ?%c%l ved%ﬁ“ﬁﬁéfirr Fé%ﬂﬂtﬁ,

163‘“??&9(?96%&11 unwaBtde et i Ei 6 ek 1
ed traffic signal deggﬁgade‘?gﬁ%ﬁ&%ﬁ%’s 133,

coup'i lél‘c?‘é Thé THpiht miogr MAdrd 1%, hand eeeuvednsbdNelaf i c
| SigHatedodd ¢ conpl ex ~conjugate cdt'cd
of:L the traf gé%%tos?g%gg‘néggf'ofe'éﬁ’é‘ﬁ 13r3esﬁaéé,t mimer, first
memd sngrmconaneagaasreagu 13913 traffic

%nal is coupled to a fifst, sumand Gunp processohard

1519% . Progrsser| 125131%ﬂmmd10wegsaég 5.1 ERE 1laly S ?Lz-ﬁum
gl tthg.loutput is: 0.41 =1lirc; =

pap + EN %qu fon fgjﬁ)t etk d xpr| %31,J=ré3p;,ochm;tongtlgate

phecwmue@ Amsffiag § :g;]g! 18PL g code cd and
is the conpl ex aCOﬂJ ugatag of ® a]glgl Wwartet! 1 taf fhd a

é?@mﬁd $pREEY g goalleodel dendi-did B§t Ssum and dunp
1211-121, output O is coupled
As above, the received signal ¢ is input 103 into each

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

s._J.gnal despreader 139,-139, is coupled to the input 103 where

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

eonjugate c;°c;* of the traffic Pn  sequence for each

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

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

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

121, output O is:

Ot = Treg, = Y dL + Begy + Fime). Equation (17)

where [, is the product of the wunwanted traffic signal

spreading code ¢ and ¢, is the complex conjugate of the

unwanted traffic signal spreading code.




to the hard deci sion processor 1251-125n, The hard
deci sion processor 12S1-125, determ nes the phase
shift 4) in the data due to nodul ation. The hard
deci si on processor 1251-125, also determ nes the QPSK
constellation position d that is closest to the
despread synbol value. As shown in Figure 6, the hard
deci si on processor 1251- 125, conpares a received
synbol po of a signal to the four QPSK constellation
POI NipRe X6 vst-Xmdn L el okt Jd.§ necessary to, exam ne
each recei vedsg";rr%%(la(%u,mpél}ezhf oizébr rgﬁg?'il%nd‘d{ﬂr’r%gcwpléd
td ASNMhSsd i | dydistgEtio ether ..
QALY PARLAR19LShOELT 0y ISRl

mul tipath or radio frequency. e har

- Ppreess8oA 2601126, edetBeni narirc @l Fhad &hidt Fl ¥n dre ¥ea
d

to each _quadrant fromthe received synbol po an

Phot B9t ighor t Bt hardt deieign pirvebegse gLEs,thas, also
dsganl d location x_1 The hard deci sion processor also
GEFOLRLE SR QP esOBtek) I ateonoppgltiain di ghat is closest
SO rdinate p, by a phase anobunt that is equal to the
BheS degPrehHAPRG Yaluthe sel ected synbol | ocation
X. 1 Als | gisnal. synmbol . .coqrdi nate pois -

2 Sﬁg&n$ﬁggﬁgﬁged%ti%?%ﬁ“ﬁgoggggﬁpnlﬁﬁﬁgﬁ%%Ffﬂﬁése

di scar ded.

£t o LS, led t.0 a | ow pass filter 1271-127,.
B T i A A A e P e

Over 1ine,
cghq:gﬁan,value,for each signal conponent. The nean
val e -BF PR HST Feret tir af-fc *1.ar 0SE: doy melcatsary aed
al so the nean value of the noise n are zero. -
expenef oreh rheelvwd pawspdl | tgr dha7 tol28rropt fo &Riing

transmission 47 by noise and distortion, whether multipath or

radio frequency. The hard decision processor ;:omputes the

four distances d, d, d, d, to each quadrant from the received
symbol p, and chooses the shortest distance d, and assigns that

symbol d location xy - 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, q- The original symbol

coordinate p  is discarded.

The ha:.rd 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 mean 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




over time is. Equation (18) The |ow pass filter
127,-127, output O is coupled to the processing
nmeans 1293-129. to derive the unwanted traffic signal
code strength f. The processing neans 1291-129. ,
estimates -0 by dividing the filter 1271-127. output O
by L. The other hard deci si-gg_processor 1251-125.
output is data d. This is the data point d
c%espotiiregore. t hee 3owl pest Of cebe1dy stiancesud3edd
42 d4.8s; shown in Figure 6_ Third m xer 1311-131. 7
m xes the Uhwanted traffic si gnal strength V /wth
each date value d_ The unwanted traffic signal )
spreadi ng code conplex conjugate generator cll cd is
coupl ed to the conpl ex ocogj,rfjg,gte processor E&ﬁg’é{oll?’f(m)
yi el di ng the unwanted trEf fic - si ghal spreading code
cdl-cd and is input to the second m xer 133,-133, and
m xed W th the output of desired traffic signal
spr eatihg FoB®E5EofPLEST ch?04aT.c cybpet a0 13 coubhed to
produet  is coupled to the second sum and dunp
proc¢esSer-fRReeas 12972 9s deoAariyamtinduduanted traffic
gi{%lc ssor . 123,-123. output O, is Eaclc,and is
COuped Y VAFTEITE apl i f TBE P3Pcesging  Nemnmbizo,-129,
amplifier 1373-137. anplifies the second sum and dunp
estgmapeycéduodiviging 266k dlifipet 027127, eEpLENSE W IN
the third mixer 1311-131. output which is the ’
.- det eFAfnetihgmi hardhdevssiab| eranpbbf | £25,138%; 13kput is
dout pl:llt 141 r141 . is
.data . This is the data point d corresponding to the

' smallest of the distances dy dy dy or d; as shown in Figure 6.
Third wmixer 131,-131, mixes the unwanted traffic signal
strength g with each date value d.

The wunwanted traffic signal spreading code complex

- conjugate generator cn'~<.® is coupled to the complex
conjugate processor 135,-135, yielding the unwanted traffic

signal spreading code cyreg, and is input to the second mixer

133,-133, and wmixed with the cutput of desired traffic signal
spreading code complex conjugate generator ¢'. The product

is coupled to the second sum and dunp processor 123,-123

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

-

Yedo and is coupled to variable amplifier 137,-137,. variable

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




coupl ed to an adder 143 which subtracts the output
fromeach variable anplifier 1371-137. fromthe

out put of the desired traffic signal despreader 105.
The output 0 is: O= (3L + *JZ c, + Enet - Q d~
Equation (19) .The adder 143 output O (also the
unwanted traffic canceler system 101 output) is equal

to the received signal r mpus the unwanted traffic
signals sinplified below 0°= PL + Frt" Equation (20)

pBecaesihe 18l SH) j ependi ng on the anmount of
traffic signals “sﬁgﬂ?lgéctg‘d&'f}norﬁcgﬂ’éa’}c&ﬁl\'ié‘d thiegtdiird
Aeéhersiemondi SRYPuc14R: AN, t he, gl obal pil ot

si gnal gnd Gnwant gdﬁtﬁ%gﬁﬁscu%‘ia %SF’é’“’rréedsﬁém-i n

Fi guriher_vasiajeevdr@lskyedi 369Ssef, JJiguin ted, .
traffic cancel | ation system 101 i'ncludes thé ge&t med®
TP R %h 4098k siffe s rh Obanakta  tpk U@y £9bm each

Hvanied y Lgnal..capcel ers 1151-115.. The
1 bRl RSt oo, CEoupt@ti AEpshal Bebired

traffic cancellation*syste

MeE Ehey oy cellation _system 61 previously
descr i beldg,%ut%své t %cg%tr' qggdes‘r?‘%e‘ﬂ‘tﬂ’luﬁfpi éssj ngal
despreader- A conmon input 147 is coupled to both

syst ens 1901’ ng with a comon adder 149 which 17 is
coupl ed t & t=hBL owfidilis © dadf om bot h gysteps 101,
P ot ren £33 {5 19)

61. The pilot and unwanted traffic signa
subtracted fromthe desired traffic signal yielding
an output 151 free of interference contributions by

Thfiea@d?9 ot 4anqupbet 4P (g1ef the unwanted traffic canceler

. 8ystem 101 output) is equal to the received signal r minus the

' unwanted traffic signals simplified below:

O =BL + Tne,' Equation (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 wunwanted traffic signals is shown in Figure 7. As
previously discussed, the unwanted traffic cancellatibn system
101 includes the desired traffic signal despreader 91 and a
plurality of unwanted traffic signal éancelers 115,-115,. The
traffic cancellatiorji system is coupled in parallel with the
pilot cancellation system 61 previouslf described, but without
a desired traffic singal despreader. A common input 147 is

coupled to both systgms 101, 61 with a common adder 149 which -




transmtted traffic signals. -16- Wile specific -

enbodi nents of the present invention have been shown

and described, many nodifications and variations

could be nmade by one skilled in the art. wthout

departing from the principle and scope of the

i nvention. The above description serves to illustrate

and not limt the particular formin any way. 19

CLAIMS: 1. A nobile user reddiver having a

cancel | ati on systemfor renoving selected signals
isrompled afd i thesigHatuts iQr Ote deovndbngh skhetembilel, 61.

user receiver conprising a receiver (21) having an
TheRitlqtl4nd povareedi Mighficomwanatat aon sikfridated fopm the

atransmtter (19) over a CDVA air interface;, the
desibird ( aALfiigpusigned) yeekdinaf fare $ugwalt 151 free of
_cancel | ation system (101) for canceling unwanted
iptrfeRensiegnaPst B ki shglan e piled) ; avfe Hlnpglity of

(147), also input (63) to a pilot signal cancellation
tignshtest FrpdE icr 848U AT a gl obal pil ot signal and

havi ng an output (Gaaa); and _. whereby the out put

(O4aa) of the pilot signal cancellation system (61) is

subtracted fromthe output (0) of the traffic signa

cancel lation system (10i) to provide the

cancel l ati on system out put (151). said output (151)

being free from unwanted.traffiesignals and the

gl obal signal. 2. The nobile user receiver according

to claim1 wherein: the traffic cancellation system

(101) conprises a desired traffic signal despreader

(91) coupl ed




to a sum and dunp processor (97) to produce an out put
(GCaaa) and an unwanted traffic signal canceler

(115x4, the canceler (115,-a) conprising.. an unwanted
traffic signal despreader (139L-a) having a signa

i nput (103) coupled to said systeminput (63) and a
summed output; the unwanted traffic signal despreader
(1391-n) conprising an unwanted ,traffic signal code
generator (1i9L4 and a mi xer-3Bt171-) for m xing an

out put,,of, the nerator (1191 a,) with the input (103) .
to pro s Eﬁeﬁggéﬁteé@q tE %%g‘ﬂ& Pr@&ﬁ@él?g?vention have

, q&géﬁﬂéhéﬁﬁ(¥%§ﬂﬁgga§gg% ?fﬁéﬁ sig f%%despreader sumed

out put coupled to a act s1'o Feg apfoyaariations
heaai 20
IRPba RAAS By uhBUk{ e éndaha g,gﬁdgg%ggggﬁ%w from

sai d hard deci sion processor phase ou

ttdiea povinpapief i dddr scbpélor saint | QwvRasSoHI | t e above

havi ng- an output (Qim,; said |ow pass filter (13%T2
ptéan- jexmpltedildbuatranpuindhot PIRLEIIRY particular

?;291$ that filters the product of the unwanted

Pafs 8 8PYn%RYto a desired traffic signa

cross-correlation outputting the unwanted traffic

Signal strength; said processor (129%) CQutput

-multiplied wwth said hard decision data output (d)

with a first multiplier (1311.,) having an out put

delivered to an adjustable amplifier (137x$); an

unwanted traffic code generator (119) output coupled

.to an input of a conplex conjugate processor
(1351-u) having an output; said conplex conjugate

out put m xed with a conpl ex conjugate of the desired
traffic signal code by a first m xer (13314 having an
output; said first mxer (13314 output coupled to an
i nput of a first sumand dunp ;processor (12314
havi ng an out put; ' ' '




said first sumand dunp processor (1231) coupled to an
i nput of an ~anplifer (1371.) having an adjustable
gain controlled by said multiplier (1311-x) joutput;
and said output of said anplifier (137i$ is coupled to
an adder (143) which subtracts the output (1411-a) of
each variable anplifier (137i.-) fromthe out put
(Gsaa) of the desired traffic signal despreader (91)
to get the output (0) of the traffic tiigna
cancel l ati on system (101). 3. The nobil e user receiver
according to claim1 wherein thg pilot signa
pancel | ati on system (61) conprises: a gl obal pilot
despreader (65) coupled to said input (63) having a
SiReMs. put put (0841); a desired traffic signal and

gl obal pilot cross-correlation neans having an t

(0847)1. Aahdbiid Qb ref hgggg ader. (65) out pyt )
(_S(j)sd%% e‘:xt,;oup!'ed to,am illly%: str %ﬁ&uggﬁﬂﬁé’@t‘f’ﬁgéﬁﬁmomgsﬂecmd |
e e e sy i
%%lut a;) led v&ﬁ@% % B’H’%:g%s%s‘%to?‘r@ o1 'Wﬁgaﬁscom‘y&iﬁaﬁon signals
( TagHe YarigpUDBA pirddtstacks sai d out put :

‘( Deadhe ‘ﬂﬂpumﬁ?%sﬂiﬁ éi%gi recei yer .according to claim

éﬁgfh r%b{rl}%ﬂtgg-pro S. codifelaa? %@éﬁi @g@fst@i (101) for

[ ieadé signalsdeddoivplexn 66061 e code

generﬁ;eo{upﬁggu ngl ' & graf-f i.c Si g?&#q?ga | ex ' _
gglgjg ugat e l&?dalgener g‘?ﬂo"r %% )t° 3&‘@@@&&1@1@* ®8)syBtam (61) for
E¥18991E Gretehal pitkoy siganbingl bidhe Rinl oy § .code and

sai d GRShE tnd Bﬁipc . 6|dq alf cog' I g?t%lgdnﬁag‘?f gﬁgode; and

¢ ' ut (0 d5] of the PrE?OtﬁlgnalcanceHation system (61) is

. subtracf:ed from the output (Q) of the traffic signal cancellation system (101) to
provide the cancellation syatem output (151), said output (161) being free from

| wnwanted traffi¢ signals and the global signal,

- 2. The mobile user receivgr a.c_oord.ing to claim 1 wherein the traffic
‘cancellation system (101) comprises a desired traffic signal despreader (91) coupled
5t0 a sum and dump Dbrocesgor (97) to produce an output (Owaz) and an unwanted
traffic signal canceler (116.5), the cancelor (1161.5) comprising: ‘
| an unwanted traffic signal despreq.der (18912) having a signal input (103)
coupled to said system input (63) and a summed output;

the unwanted traffic signal dea_pteader (18912:) comprising an unwanted
traffic signal code generator. (11914) and a mizer (1171.0) for mixing an output of
the generator (1191.) with the input (103) to produce -an unwanted traffic slgn&l

canceler outpuf;

said unwanted txaffic signal despreader summed output coupled to a hard
decision processor (12514) havxng a phase output (@) and a data output (d);




|

a second sum and dunp processor (85) for summ ng.over
time said cross- correlation product. 5. The nobile
user receiver according to claim4 wherein said neans
to derive said global pilot signal strength further
conprises: a low pass filter (75) having an out put
(01,,0; and a processor (77) coupled to said | ow pass
filter (75) deriving and outputting the global pilot
signal strength. 6. A nobile usep,receiver having a

gl obal pilot signal cancellation system (61) for

renovi fgidahgrdBedisipn lbcesb@nshac:! Qb ar 405 | rAf.f |
Siﬁﬁfﬂ.u)%éiﬁrlo&?,;iggeﬁ@di, " %ﬁ rro%i@e nggrch ?@g‘gitgér io% pass filter
conpri S;hi; ., a recel (érrﬁ‘%%a%gvmﬁ@@ﬁ!)nput (63) for :
recei vie oress i flédri (A 7:51) QRéh & ' 3 ‘
(eboagcha: Bgke OO T G
ggt_fg&l@g to a grobat Ut ot Hawauted @efficasignal to a desired traffic

drosg-abdrelatiosiogtnlttide $ps tddd h having.a
summed, gyt rgt's aeﬁggrgﬁad tgr af ?ﬂlﬁ%ﬁél gna@%@?&?%&?i&h’
pgg)gt Cr oS5  corv et artaruimmultinlied withsaid juddodecision data output
déd)h el @r fitsh Shubipiee (16 0.0 Nab a,; Ri.l ot )
Sﬁﬁlﬁﬂﬁt h 3%et ermi ni ng (negnng, sﬁ%mélg? %&’%tnﬁl%e%af?san adjustable
h&AVPRESLAS rhut (opm): said pilot strength :
det er ranm kA gafRAN & holied with said 22
closs-correl ation a%a%o%%ﬂ%m%zgy?u% @Hﬂfit" an mput of a
?gf’f‘; ?ﬁgf?‘ﬁ’é“%%@ﬁ%qe?wﬁﬁﬁa? ?_wlvﬁxgaqnmtlﬁugﬂmd ' ogt put( oL

S) sefd @ak ffic. .si.gnal -despreader

(i_]lr,lt utS _out plﬁi ‘tﬂlc %gﬂ%%?g_toh{éuauéelgﬁgg APmplexsgogmgate phthe desired
oM F@%F‘Iﬂ@dj’ @ﬁr&ttxms:alg(lﬁséaYhaﬁhg aﬁqmt%ﬂ; user t
receiy, a o ¢l ai efein said-nmeans to
or | ver IGE e C1sal, ool Rotbled Fo Agdnont i sdeet sum and duwap
f?B?FﬁPW&?3I having an cutput; : )
. said first sum and d@p processor (1231a) coupled to an input of an
amplifier (137:x) having an adjustable gain controlled by said multiphier (1811s)
joutput; and

_ said output of said amplifier (1371.) is coupled to an adder (143) which
subtracts the output (14114) of each varizble amplifier (1871w) from the output

¥Osas) of the desired traffic signal despreader (91) to get the output (O) of the traffic
Hignal cancellation system (101).

| 8. The mobile user receiver according to claim 1 wherein the pilot signal
pancellation system (61) COmprises;

a global pilot despreader (65) coupled to said input (63) having a summed

putput (Osar);

) @ desired fraffic signal and global pilot cross-correlation means having an
3 3 & (Oadz); |

j | said glot_)al pilot despreader (65) output (Oea1) coupled to a pilot atrengﬁia
mng means, said determining means having an_outpilt (Opm); - .




a lowpass filter (75) having an output (Qpe); and a
processor (77) coupled to said |ow pass filter (75)
deriving and outputting the global pilot signal
strength (Ol.). 8. A nobile user receiver having a
traffic signal cancellation system (101) for renoving
at |least one unwanted traffic signal prior to
decodi ng, the nobile user receiver conprising. a
recei ver (21) having an input (®33) for receiving
conmunisest ipdlot stighatis deferRiMias LhHhaQsT 2ci1.19) d.a, . ..
sy&g&%}%ut]gﬁ% %IC%‘P t he iz&ut 51%3) co%%ﬁfe;é dm?amﬁfhphed with said
desired trarfr grapP & adr  (91) having a first
sunmed said mm@uaaq&),du@@s?a _oﬁEp\*te@i é;%o ne unwant ed

,.) C

traffic signal canceler (115i- Tising: an
unwanted traffic signal despreader (18914 havi ng an

i nput ' 4coUfHéeGnolile §&k j Eﬁb!mﬁ? t gut d ] .
second sunmed oout put ; Ifﬁéedeﬂv%%nte %ﬁf@@"@?@nﬁ erein sgid cross-
d ESP P T meansePriseSpri sing an . Unwanted traffic

si gnal a giybal pAeNSk 9t - and.a m xe 117i.)
f or rr:i;l ing an outf_))éu&thtl%(f-‘;ld;le h%n%éeﬁe?ogf‘%ﬁat?ﬁof%éeﬁ‘frW¥ 69);
g he in‘bdFﬂﬁb@ffﬁcdﬂwﬂ_éMBleacow‘d w??ggé@é_rht&l @ognal

espr apesdonaU tiRith; upwanted.traffic signal =
des&rea_der n(als%é%rs(lﬁjﬁngﬁ SOt purelatineg, paid glebal milgtsianal code and
et dpefredigfiostipnalcv@plexOobigatgedepp@se out put (0)

and aa gabhad YdPUha(fhne Sal d _hard deci si on processor
'(1251.a,', ) ptl’llase %%flp‘g)(ml(’ FFOEsHP é& ter gumaygmyes time said cross-
fqu’{eé#tl((mMugiz.), said | ow pass filter (1274 having an

out put (Olpra); 23 said |low pass filter (127i$ out put
(Q pm) coupled to an input of a processor (1291-n)

Qt hat Bi | Toe amolite peadysdeivef alchd PR GRSl &%ﬂél%m said means to
dbHPa Lsa.ttdoglbbal pilot signal strength further comprises:

& low-pass filter (75) having an output (O1ps); and
, & processor (77) coupled to said Jow-pass filter (75) dexiving and outputting
the global pilet signal strength, A

| 6. A mobile user recsiver having a global pilot signal cancellation system
{61) for removing a global pilot signal from a desired traffic sigual prior to decoding
the mobile user receiver comprising:
; a receiver (21) having an input (68) for receiving communication signals from
a hansmltter (19) and a system output (Oaaa); .
_the mput (68) coupled to a global pilot despreader (65) and & desired traffic
signal despreader (91) each having a summed output;

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

said global pilot despreader (66) output (Osar) coupled to a pilot strength
determining means, said determining means having an output (Opm);

; said pilot strength determining means output (Op) ‘multiplied with said




;

desired traffic signal cross-correlation outputting
the unwanted traffic signal strength; said processor
(1291% output nultiplied with said hard deci sion data
output (d) with a nultiplier having an out put
delivered to an adjustable anplifier (1371 n); an
unwanted traffic code generator (1191 n) out put
coupled to an input of a conplex conjugate processor
(1351% having an output; said conpl ex conjugate output
m xed with a conpl ex conjugate o the desired traffic
sbgBQHMﬁmEmhhm%ﬂ@dﬁ%ud@ﬁgxhah havi ng an output; said

to an input of a second

m xer (133i$ output couple
sum aréf‘gdﬁ“]ﬁlpb‘?‘gdéfﬁw fuitsrdhfiving summedpoitpus {0das) of said

Seeivd SHfcadifnd ar. (1 upl t n. .. :
i nput. of an am%?ga%ggﬁ-&&pﬁé%%g%ﬁg Z&rﬁgt@md@sned trafize
gﬂEF@c‘g?ﬂWItbﬂgbﬂaaénﬂ@Maﬂ.i plier (134n) output; and
said. output of said anplifier (137i$ is coupled to an
adder (143 whi ch subtracts the qutput (141i$ of each

vari adke akpe ioidhile ebB Taeaijor facoomdinphie @atup @ whE¥ds kafl means to

tdaei ' ' | | d 91) t t th
PSRRIl ek il fr et R T oRes o (101)
9. A rdewmdss Slter €75 hianingsel RepI(Giigalas from a

stem i nput

ffj ' | ek I,Si.ng: | d . '
i K R T S ——

é%gbbakimmswmlbmﬁgﬂ;a(%?,i nputting the system input
to a traffic signal cancellation system having an
itput equal to a desired traffic signal m nus unwant ed

traf f8.c siAgmabie ubstiebdivéihdvies §¥1%93&6'th" WankQfidd 3
[ q_gal cancell | ati on systemto renove a 2 . &SYSE‘M (101)
T removing at least one unwanted traffic signal prior to decoding, the mobile user
receiver comprising; |
a receiver (21) having an input (103) for receiving communication signals
frox a transmitter (19) and a system output (Q);

the input (103) coupled to & desived traffic signal despreader (91) having a

firet summed output (Osas); and

an at least one unwanted traffic signal canceler (1151.+) comprising:
an unwanted traffic signal despread_er (1891.5) having an input coupled
to said ﬁrst summed output and a second summed output;
tl:te unwanted traffic signal despreader (1891u) comprising an
‘unwanted traffic signal code, generator (1191x) and a mixer (1171s) for
mixing an output of the generator (11914) with the input (108) to produce a
unwanted traffic signal despreader output;
| said unwanted traffic signal despreader (1891x) summed output
coupled to a hard decision processor (1261x) having & phase output @) anda
data output (d); ' |
saxd hard decision processor (1251.,) phase output (&) coupled to a low
paas filter (1271x), said low pass filter (1271.n)‘h4aving an output (Orpm);




)bal pilot signal and providing an output equal to the
desired traffic signal mnus a global pilot signal;

and 24 subtracting the output of the pilot signal

cancel l ati on system fromthe output of the traffic

signal cancellation systemto provide the cancellation
systemoutput. 10. The nethod of claim9 further

conprising: coupling a desired %éaffi c signal

despreader to a sum and dunp prodCessor to produce an

out put; and p(i vi di ng an unwanted traffic signal

cancel er hfi#* 3"“&1@%‘?\\@%&12?&%@@“1? €Oy copledr eadarinput of o
and a proeeRdr QUESUD thad im 10 .
furthe cogg;f%ng%) cougllﬁhgﬂ%egbgng Eﬁ%ﬁ@?ﬁe&aﬁc signal to
unvvanté‘%?“ie fi signgh grossrowpeletide ufutting the ysiwanted traffic signal
i nput ;stpé@(;'h'di ng the unwanted traffic signal

despreader wth an unwanted traffic signal code

gener at or &fil Bragesser (Fah.a)bwtpeg rawdtiplibd whittofaitlird decision data

gener \ -1 | DRt t roduce an nt eq ]

traff ?i‘@éﬁfé?”%f 2P o ek WPt o fRut 3Bt do an adjustable
out putenelifierd1g¥mant ed traffic signal despreader to a

hard deci sj SSOol. havi Nng a pha oyt put and a

data out pu%d;iz %%%%%ﬁcemﬁﬁ ﬁgn%"@g‘?rsqslgﬂl"ﬁr%%%%‘&“ﬁed to an input
_phase obacpmplexronjugate mase:shi (1361.) BMifly ot GWLRASS

filter havéﬁg an fut%out; coupling the I.ow pass fil ter
out put to an icnputEPTEEs, praS mpd with prcemplexeonjugate of the

- pr odudesiadd trhfficustmed cedk By @fdiké: @BINY habvinePad t@ﬁl.g;'iﬁ;d

traffic Siﬁ%g‘fl .cro? -co;rel ation _jutputting
unwant ed tTaT ek gﬁé’r“ SPERK rompled ot 4 liypyigof Aetecond sim and
procedmpmuéq&sﬁroma{;)tﬁﬁiﬁwogﬁﬁi&si on data out put
and deli vgﬁ ne%ot!dje out put*'to an adj ustable anplifier;
- said second sum and dump processor (1281) coupled to an input of an
amplifier (1871x) haviog an adjustable gain conirolled by said multiplier

(18114) output; and

said. output of said amplifier (1871n) ie coupled to an adder (143)
which subtracts the output (14110) of each variable amphifier (1371x) from
the output (Osas) of the desired traffic signal despreader (91) to get the

| output (0) of the traffic cancellation system (101).

9, A method for removing selected signals from a traffic signal
mprising: ’ :

providing & system input for receiving communication signals from a
ansmitter over a CDMA air interfaco ;
~ inputting the system input to a traffic signal cancellation system having an
Atput equal to a desired traffic signal minus unwanted traffic signa]s;

inputting the system input to a pilot signal cancellation system to remove a

sbal pilot signal and providing an output equal to the desired traffic signal minus

e global pilot sigoal; and




coupling an unwanted traffic code generator output to
an i nput of a conplex onjugate Processor having an
out put; m xing the conplex conjugate output with a
conpl ex conjugate of the desired traffic signal code
using a first m xer having an output; coupling the
first m xer output coupled to an input of a first sum
and dunp - processor having an output; 25 coupling the

first sum and.dunp processor tg,an input of an
anplifiter having an adjustable gain controlled by

sai d. nédlitegitingrthe Wit of B4 pilotCasR IR ce‘iftﬂ
ﬁf&hea%rg?gf Ler.to amﬁaé)der V\/ﬂ?Ch subtracts t % E%tmthe output
émé“ﬁg% Hpn afstemdmmde)themancdiaﬁdmsystem outpu.

desired traffic signal.despreader to get the output

of the (E)raf i c signal cancellation system 12. The
met hod! heimethod pEelaim, &fné:hpr ba:ilplsmggal

canceldo aSaeale ﬁgg al | | ot

des reagg]rjﬂgc‘oupl ed&ltf) sal %/l % L&ﬁrﬁ’f@dd“ml’ pracessor to

Rfeglre an onstyanf t raf fi c SI gnal and gl obal pi | ot

CI OSS1R&¥] | out.pu sai d gl obal

pi.l o desgjrﬂegg%iér out put tg%pl J 5‘“?} E}F Vil gfgipranted trafiic
ﬁlﬁﬁﬂlﬁg eﬂmsumaledcﬂepw m ning neans having an

output; said pilot strength determ ning neans out put

mul ti gl ied with said cross- correlation nmeans out put;

and sald rﬁfhetmpthcdobfplaﬁzﬂitmmr&e‘i%bﬂ pPidiagut . 13. The
met ho “g,ﬁ_m& e| n the Cross- correl ati on neans
conpri s ImﬁP r‘é‘h‘ﬂﬁ"ﬁ'@ c@ﬁ?ﬂexlesxlreader to the

e mgaput; code gener at or;
providing the unwanted traffic signal despreader with an unwanted traffic
- signal code generator and a mixer for mixing an oufput of the generator with the
mput to produce an unwanted traffic signal canceler output;
coupling a summed output of the unwanted traffic signal despreader to a
hard decision processor having a phase output and a data out;;ut-
coupling the hard decision processor phase output to a low pass flter, said
low pass filter having an output'
: coupling the low pass filter oulput to an input of a processor that filters the
product of the unwanted traffic SIgnal to a desired traffic mgnal cmss—correlahon
~ jutputting the unwanted traffic signal- Bi;rength
_ multiplying the processor output with the hard demsmn data oufput and
felivering the output to an adjustable amphﬁer'
coupling an unwanted traffic code generator output to an input of a complex
sonjugate processor having an output;
mixing the complex comugate output with a complex conjugate of the desired
f;rafﬁc signal code using a first mixer having an oufput;

coupling the first mixer output coupled to an input of a first sum and dump
pmoessor havmg an output;




a desired traffic signal conpl.ex conjugate code
generator, a second m xer for cross-correlating said
gl obal pilot signal code and said ,desired traffic
si gnal conpl ex conjugate code; and a second sum and
dunp processor for summng over tine said cross-
correlation product. 14. The nethod of claim 13
wherein the nmeans to derive.said global pilot signha
strength further conprises; a._l.owpass filter having
an output; and a processor coupled to said | ow pass

filter c@lﬁiﬁn‘githéﬁiléﬂibtﬁuhﬁ&' rbéS “13’ : .
al%oad ; ﬁ{&ega%; %@ m%g’forsgenob% n %tt O?HI%I%P&Tﬁer having
adtcl g &7 said muliiplier cugugrrd |
CO”’D” Sdupling REO bl Gf Rid! dlﬂﬁifﬁd ESRleY
?qu?’acatl on Si ﬁial s froma traﬂérﬁﬁt%er Greh sublEaghs the output
' Yaatable,grp emndhe npiputiod the @ésnMJ trpificafignal despresder to
Slggf}ﬁ{e RRPREITRL LR S st em out put ;
coupling the i nput 't Qi%ﬁ :&%&pﬂ&gﬁl% pr eader and a
desired traffic signal despreader each having a ‘
sunmedigQut gy, tief eskre ch nal
and providi ng naltb %gbdafl pl St g?r(%% r?%ﬂ%%’*i’ém’l system
cHUpITRE: t he g obal pi |l ot despreader out put to a pilot
stren t mean an out put ; '
* ul t|gl plyl ngﬁpﬂh&bﬂ%&? t@fﬁ%‘g Vg #Bunmed output;
out pue dastﬂedtﬂnaafﬁcrmmal ool gRbal pAsk &%%@oz@é‘fa@ﬂh 'means having an
output
said global pilot despreader output coupled to a p]lot strength determmmg
.means, said determining means having an outpug;
said pilot strength determining means output mrultiplied with said Cross-
.correlation means output; and

said multiplied product is said output.

13. | The method of claim 12 wherein the cross-correlation nmeans
_ comprises:
- a global pilot spreading code ;x;mplex conjugate code generator;
a desired traffic signal complex conjugate code generator;
a second mixer fox cross-correlating said global pilot signal code and said
desn:ed traffic signal complex eon;ugate code. and

a second sum and dump processor for summmg over time said cross-
correlation product.

14. The method of claim 18 wherein the means to derive said global pilot
signal strength further comprises; :

4 low-pags filter having an output; and

a processor coupled ta said Jow-pass filter deriving and outputting the global




subtracting the multiplied product froma sumed
output of the desired traffic signal despreader

out put; and outputting the desired traffic signal free
fromthe global pilot signal. 16. The nmethod of claim
15 wherein the nmeans to derive the global pilot

signal strength further conprises: a lowpass filter
having an output; and a processgy coupled to said

| ow-pass filter deriving and outputting the gl oba

pipilet sigm@siresgthengt h.

| 15. A method for removmg the global pilot s1gna1 from a desired traffic
signal compnsmg'
_ providing an input for receiving communication -signals from a transn:;iti:er
over a. CDMA interface;
inputting the input to a global pilot signal cancellaﬁon gystem having a
‘gystem ouiput;
coupling the inpui: to a global pilot depp;eader and a desired traffic signal
- despreader each having a summed Output
identifying a desired txaffic signal and prowd.mg a global p]lot cross-
correlation means; - -
coupling the global pilot despreader output to a pilot strength determining
_means having an output;
multiplying the pilot strength determining means output with the crose-
j correlatxon means output; '
subtracting the multiplied product from a summed output of the desired
traffic signal despreader output; and '
outputting the desired traffiec signal free from the global pilot signal.

16.  The method of claim 15 wherein the means to derive the global pilot
signal strength further comprises:

a low-pass filter having an output; and

a pracessor coupled to said 10W~pass filter deriving and outputting the global

pilot signal strength.




