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signal, com muser’ termn , baseband processor gets space
char act er i stinterferendecancellatiosi r ecti on of arrival (DOA) of the signal; then

wi th correspondence al gorithm receiving antenna beamformng is
i mpl enent ed. OF (e YaveRtiban2 unit, correspondi ng feeder cable and
coherent ra er together is called a link. By using
wei ght, getting,fr Pt S f }ﬁbﬁ quﬁ EDMA |wifdless f or down
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antenna is used, in general.

In the Chinese patent named "Time Division Duplex Synchronous Code Division
Multiple Access Wireless Communication System with Smart Antenna” (CN 97 1
04039.7), a base station structure of wireless communication system with smart
antenna is disclosed. It includes antenna array consisted of one or plural antenna units,
corresponding radio frequency feeder cables and a set of coherent radio frequency
transceivers. According to ecach antenna unit's different response to signal, coming
from user terminals, baseband processor gets space characteristic vector and direction
of arrival (DOA) of the signal; then with correspondence algorithm, receiving antenna
beam forming is implemented. Among them, any antenna unit, corresponding feeder
cable and coherent radio frequency transceiver together is called a link. By using
weight, getting from up link receiving beam forming of each link, for down link
transmitting beam forming, whole functionality of smart antenna can be implemented,
under symmetrical wave propagation condition. '

The main part of modern wireless communication system is mobile
communication. As mobile communication- is working at a complex and variable
environment (reference to ITU proposal M1225), severe influences of time-varying
and multipath propagation have to be considered. In the patent said above and many
disclosing technical documents concerning about beam forming algorithm of smart

LT

*ACTION*



environnent (reference to ITU proposal ML225), severe influences of tine
varying and multipath propagation have to be considered. In the patent
sai d above and many disclosing technical docunents conc@FTHN®0Bout beam
form ng algorithmof smart 1  *ACTI ON* PCr/ CNOO 00169 antenna, the

conclusion is nmore functionality will be with nmore algorithmconplexity.
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limtat m m croe ronic technology, digit Si ggasl
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ot her hand, thi§ nagbile rcoinpunihtion énvirexthent,csimple pnd tread rtinegr algorithmpofi smart
propagati on, people deeply stud chnol.oQi ook I4er and
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Nevert hel ess, the Rake receiver or nmultiuser detection technol ogy, add

above, cannot bﬁd‘weoc&ryh&aeqni ?J;pgi kdive GMEARAEYCE 2hroBIEmS ¥ ndiltiptkti h smar t
antenna. The ma easons are: nultiuser detection techpol oga/ processes
CDVA si gnal prbpagaticn; peeple aideply Istady cteehnologies: suchh as Rake recsiverand dpinhng

mat ched filter, all user t I L t:h i I SfanhRidati but for
smart anten t?‘@‘eﬂﬁ’dl%&/?‘ﬂﬁ %ﬁﬁg@g@gn@?#@nﬁ%&f%rm@g@h cod?%ﬂ%nel
separately, gdysteisofdiodé Division MultipieeActessewidely) Nevdribeiesactbe Bakeasgeriver ar by user

mul tipath; Rake regeiver technolo Qpo UKErq: 184 | 1. |
conponent , tpger d@?ﬁ%"yéﬂﬁﬂﬂ » PRl Mns | ?)t etdmdé@fg%e#ngﬁ&nft s of
ant enna ar r agomnniriction ystein with sthdrpamtenha. FPhk enain reasons/ase: multivaet gatectionser
nunber is sane as spread sp um, coaf i ¢l thi [ [ ible to
work at full &%B’Bﬁ’.gy cHSHAYE @ﬁ%mﬁﬁ@gsﬁﬂgm BiaB CHRfets,' dfier W
estimation and matched filter, all user data are once solved with inverse matrix, but
for smart antenna technology, it makes beam forming for each code channel
separately, it is difficult to use diversity advantage brought in by user multipath; Rake
receiver technology composes user main multipath component, but it destroys phase
relationship between antenna units of antenna array, also with limitation of Rake

receiver principle, user number is same as spread spectrum cocfficient, this makes it
impossible to work at full code channel circumstances.

There is a two-dimensional smart antenna technology, but it is in a research stage
and its algorithm is immature and complex.

There is another method which processes multiuser detection after using smart

_ antenna; but at this time as each code channel has been separated, processing must be

separated for each code channel; the result is that not only cannot fully bring

multiuser detection function into play, but also greatly increase complexity of
baseband signal processing.

Summary of the Invention




There is a two-di nensional smart antenna technol ogy, but it is in a
research stage and its algorithmis mniature and conplex. There is
anot her net hod wi nch processes multiuser detection after RETICN®OYGHAr t
ant®enna, but at this tinme as each code channel has been separated,
processi ng nust be separated for each code channel-, the result is that
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The invention of a baseband processing method based on smart antenna and
interference cancellation, comprising:

A.  with known user training sequence, taking sampled-data output signal
from each link antenna unit and radio frequency tramsceiver to make channel
estimation, then getting all users response on all channel;

B.  picking up useful symbolic level signal from the said sampled-data output
signal, based on the said channel estimation and using beam forming of smart antenna;

C.  reconstructing signal with the said useful symbolic level signal, adding
scramble code, then getting chip level reconstructed signal;

D. subtracting the reconstructed signal from the said sampled-data output
signal;

E.  exccuting steps B to D repeatedly until recovery of all users signal.

The said step A is done by channel estimation module, the said channe] response
includes matrix, which is related to each user training sequence and is calculated and
stored beforehand.

The sald step B includes: making power estimation of response for all users on
all channels with power estimation module, calculating all users main path and




C. reconstructing signal with the said useful synbolic |evel signal, adding
scranble code, then getting chip | evel reconstructed signal; D. subtracting
the reconstructed signal fromthe said sanpl ed-data out pURCT/CNIOgNEN ; E.
executing steps B to D repeatedly until recovery of all users signal. The
said step Ais done by channel estimation nodule, the said channel response
i ncl udes rmtmultipatinjowter | distributionetn tsearcingh window; ; seafing neplaiated POBCL NG i s
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power ful path ;al elI o;am nt of other users and w thout

synchroni zed® station. The said stop B further conprises: sending
de-spread result to SI gnal /noise ratio estimtion nopdul e shnul tancousl Y,

estimating al | Thesaid sepyButhes comprises;sendingdecsproad Fryult o signal/potse yatie-
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result direc user w / nol se ratlo I'Te sai d estimating
user signall stepsslé D,rExcontinuansiyrfosseser with layu signal/neisematie apd optputtingiéigeali ng t hat

power greater ffective power; cal culating
square di ffe waogﬁ#&g‘sﬂzﬁ%sy%mgﬁ&ctive power at their
corresponding constellation map point; deciding those users with |ow

si gaal / noi se rafThe sdid estiméting usef signal/aniser e GormPRRCH galoplating, Ases POWES v al ue,

and those USgiun} e Bk gidotl? b RIAR el Valfl b eftddfivd péviiatdoitiber ence
| ess than prese
square difference for all signals with effective power at their corresponding
constellation map point; deciding those users with low signal/noise ratio if their
square difference greater than preset value, and those users with high signal/noise

ratio if their square difference less than preset value.

The said step C reconstructs original signal in signal reconstructing module and
calculates components of all users signal and multipath on each antenna unit.

The said step D cancels interference in interference cancellation module.

The said step E is executed in decision module, until number of interference
cancellation loops reaching a preset number, less or equal to length of searching
window, then stopping interference cancellation and outputting recovered signal.

The said step E is executed in decision module, until signal/noise ratio of all
signals greater than a set field value, then stopping interference cancellation and
outputting recovered signal.

The said step E executes steps B to D repeatedly with an at most repeated
number equal to length of searching window.




The said stop C reconstructs original signal in signal reconstructing

modul e -and: cal cul ates conponents of all users signal and nultipath on each
antenna unit. The said stop D cancels interference in intrertanenee

cancel | ation nodule. The said step E is executed in decision nodule, until
nunber of interference cancellation |oops reaching a preset nunber, |ess
or equal .to length of searching w ndow, then stopping interference
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i npl emented with c Cl ' h g@ 4,d' ' wirfled! cosiinf@afies ( DSP)

or field prograﬁfh%gtgﬁrﬁ%@yﬂﬁm{n eb%hétttsﬁdgd of%r esent | nvention

mai nl'y poi ntsystem ofi codé divisionommitiple aaceis® including ttima @iﬁsbgdgphxmpbﬁn%ul tiple,
access including time.di yvis] plex (IDD) and frequency division duplex
(FDD). Bri efgwg%cryidlﬁ?g{#ﬁebgg%ﬁxg! Figure 1 is base station structure
diagram of wireless with smart antenna. Figure 2 is an skel eton di agram of

smart ant ennBriefDescription ofithe Drawings at i on nethod. Figure 3 is an

i mpl ementing flow chart of smart antenna and interference cancellation
met hod. ' Figure 1 is base station structure diagram of wireless communication with smart

antenna.

Figure 2 is an implementing skeleton diagram of smart antenna and interference
cancellation method.

Figure 3 is an implementing flow chart of smart antenna and interference
cancellation method.

Embodiments of the invention

With embodiment and drawings, the invention is described in detail in the
following.

Referencing to Fig. 1, the systems concerned by the invention are mobile
communication system with smart antenna and inference cancellation or wireless
communication system such as wireless user loop system. Fig. 1 shows a base station
structure of the system. It mainly includes N identical antenna units 201A, 2018, ...,
201i, ..., 20IN; N almost identical feeder cable 202A, 202B, ..., 202i, ..., 202N; N
radio frequency transceiver 203A, 203B, ..., 203i, ..., 203N and a baseband processor
204, All transceivers 203 use a same local oscillator 208 to guarantee that each radio
frequency transceiver works in coherence. There are Analog to Digital Converter
(ADC) and Digital to Analog Converter (DAC) in each radio frequency transceiver,



Enbodi nents of the invention Wth enbodi nrent and draw ngs, the invention Is
descrihed i'n detail inthe following. Referencing to Fig. 1, tbe systens
concerned by the invention are nobile comunication syst seyonbdooiss mar t
antenna and inierence, cancellation or wireless systemsuch as wreless
user |oop system Fig. 1 ibows a base station structure of the system It

mai nl'y i ncl ustesll Bdsébeiad inpotdnd dotpenofzadio frequef€yltfans@ive5203 are digitalZighal; . . . |
201N; N al mogt identical feede abl e 202A ..202B. . ' .4 202N, N
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di scusses | nirrakebandyprocesson@®4.| ati on of receiving signal in baseband
processing shown In Fig. 1, without considering transmtting 'signal

erformed i n bSbei SR TDMINEIRS cahiRiclls SRk ICSEr SREE T | °
system has Ksmiet anpemwn system i consisted rofi N anterne rumits, sY) §eeden dables emib Naedid of N
e, oL e BaGRFRARE) B D, b SO SB R GPARE L .
i ts out put drugic twnsesiemaitsoutpus digital sigpalS®e(S)a), 52 (1), S, S M) S8 (Bh), where
oo nc s PP S g By 4 B, 12
di gi tal si gnedceiving sighal(by) ADGlim 208i iradio frequencyi tounsdeiver) its butpetadigithl gignatessor
P08, Besebang g1 SARR AR upRE b TRAoR Skt 2 Bl A A, 210°
203A, 203B, includes?@Bdnnel estinddiodN mbdul¢ 210A, 210B, .., 210i, .., 210N, which

correspond to N radio frequency transceiver 203A, 203B, ..., 203i, ..., 203N of ¥

links respectively, and smart antenna interference cancellation module 211; output

digital signals of N links S; (n), S2 (n), ..., Sy (), ..., Sy (n) are sent to channel

estimation module 2104, 210B, ..., 210, ..., 210N respectively, they are also sent to

smart antenna interference cancellation module 211; chamnnel response signals

h,,h,,...h,,...h, which correspond to outputs of channel estimation module 210A,

210B, .., 210i, .., 210N respectively, are sent to smart antenna interference

cancellation module 211; smart antenna inference cancellation module 211 outputs

synchronous adjustment parameter S, (K) to down link transmitting module and

outputs interference cancellation result S (d) to channel decode module, where

By= By Pz ooy ],

When S; (n) enter channel estimation module 210i, with a beforehand known
training sequence (Pilot or Midamble), K channels are estimated and X channels pulse
response hy are got , where i shows /™ antenna unit and k shows ¥* channel.



i nkS respectively, and smart antenna interference cancellation nodule 211;
output ~digital signals of Nlinks S, (n), S2 (n), S, (h), ..., SN (n) are
sent te channel estimation nodule 210A, 210B, ., 21K ZHDENeogeisect i vel y,
they are also sent to smart antenna Interference. cancellation nodule 211;
channel response signals CK21 ... fit | ... & which correspond to outputs
of channel estimkpbdﬁnmio&siﬁlmmmm%mmwg.swmcﬁ PEEHEBIYRe| y, are

sent to smart .antenna interfer.e . | dREiHaSs & lthen MERN§ ant enna
i nf erence cawggﬂPWW%F?%%ﬁﬁ%ﬂﬁ%%@dcg%@monous aé] ust ment .par amet er
S, (K) to dopymala(f: transnmtting nodule and outputs interference

cancel lation result Sca4.1,k_(d) to channel decode nodule, where Lho NZ -

- -, hda.t Wen Si (n) i %gigﬁuggelwﬁﬁifmmngn nmodul e @J0i, with a

bef or ehand known trai nce ot or Mdanble), K channels are,
estimted and K channels pul se response htk are got where | shows e
antenna unit anevhbreshisws® Ghiphwris déngthsowycing ovindors and #ids Jhise nojse
processi ng procedure i | RRARE reWrittSf bs . training
sequence is W‘Y%?ﬁva@%%ﬁgpﬂ%aggﬁlﬁnce ?lr'eom eﬁgsnftéredrf?{rilgq}s el, then
there is formula (1): X We, (n) - Mt (n- w+1)h,,, (w + n., wheren
is n* chip, wis |engté=@h,semiching wi ndow and n., i s(@hi te noi se
received frome antenna. Fornmula (1) can be father rewitten as formula
(2): e, - Ghienchitnnel éstinatiérai be sivwane formalai(®mt i on can be shown as fornul a
(3): hl,k - (G"G-"CGre, M/ (3) where Mis a matrix, which only rel ates
with every user training seguenceg and can be calcul at f(} and stored in
advance; as it is unnchesd@r@)i 6 carMuate it in real Pne, channel
estimation will be greatly speeded up. According to procedure abqve,
responses of wheide Miwa matrin, which calp meltesswithheverycusertmining saquence and, ively,

the results Rak .4 IR8Ghfd ihQdvaleE;! as i HiRcdstirf i6 BAGulate it in real time,
channel estimation will be greatly speeded up.

According to procedure above, responses of all users in all channels can be
calculated respectively, the results k. are inputted to smart antenna inference
cancellation module 211; after further processing, all user signal will be recovered.

Referencing to Fig. 2, it shows interference cancellation processing of smart
antenna interference cancellation module 211. First, channel response Ay , calculated
by channel estimation module 210i, is sent to power estimation module 220 to
estimate power; main path and multipath power distribution of K users (with K
channels) in searching window are calculated, it is shown with formula (4):

power _user,(m) = 2“1’5("1 4 (m)) @

Then, maximum peak power point of each user is calculated; if a user most
powerful path is not at the same point of other users most powerful path, then it means '
that the user does not synchronize with base station; the base station will inform the
user in down link channel to adjust in order to keep synchronization with other users;
adjustment parameter is Sy(K) said above.



cancel | ati on nodul e 211; after further processing, all user signal will be
recovered. ‘Referencing to Fig. 2, it shows interference cancellation
processing of smart antenna interference cancell ation nodofeNo@diss Firs4
dm el response hdk , calculated by channel estinmation nodule 2104 is sent
to power estimation nodule 220 to estimate power; main path and multipath
power di stri but iAmd thein, K* vese main(petlt dndimuliipatintotal p9w¢rrﬂlmtlomlmtﬁmaow are

| cul at ed, - ~abs(h,,J
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nost powerful path is not at the sane point of other users nost powerful
path, then it nmeans that the use s,.ngt ..synchroni zg.wi th base station;
the base station wll m%ﬁﬁ?‘t(ﬂi' 4 A i nk charnel to adjust in
order to keep synchronization with other users; adjustnment paranmeter is
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total power di gﬁtnu butémgcmré}esearchl nggmégandow 1S Cegyl{@t{ﬂnplp% alyse shown
V\nthfornula r point in
searching w 2~ o)

generate si gﬁg@wel %?%%%e gg‘r‘ﬁ?" ‘&’@ﬁéf’@ O“Eéﬁ@?ﬁ&gﬁaﬁ@ﬁa&gﬁwgﬁl 221,

al so have Chﬂﬂﬁlelzloﬁ,snonse , D10l meﬂli’esp@tivélly a(nﬂ’%ﬁtpﬁfdxgxtﬂlﬂigﬁﬂt&ﬁﬁ by each

channel esti duI 2 2108 ce ON respectively,
and out put dg?;de ap S rrafN?'@"%&)A ,(n), ..., st(n), ..., sv(n) of N
links. . In signal generator 221, flrst a position of peak value point in

POWET ~j qb? is dmlsiynuagea&awnazstmited ;iosium\oepedkdmie ponatmtpblweuslaamsti rr:le set
powei ~y& (po L Sunpecessar alculate this
ot when' mABFHESH B sored s PE ot o (e HDESRF ks (et o0laB) ' 1 g
at this poi nt.0&gmnmstmmmmhkﬂmtmhgahmhmmmngbmwﬁeml nt; it
's shown wit I&:e];l,oéerlslfilre%d ge%)ﬂt of all signals at this point is got with smart antenna algorithm on

the power_point, it is shown with formula (6):

Secans(d)= Zh'u 2&((‘1 ~1DQ+9)C,,pn_code()) +S..(d) (6)

where Cg; is K" user spread specfrum code, pn_code(l) is scramble code, S, i(d) is
interference cancellation result of last time, initial value So1(d) = 0 and output Ses.1,(d)
is symbolic level. Obviously, as users are not fotally synchronized and there are
severe multipath inference and white noise in system, S.4;4(d) is a rough result, at
initial.

Sca+1,(d) is sent to signal/moise ratio estimating module 224 and signal
reconstructing module 222, Function of signal/noise ratio estimating module 224 is to
estimate each user signal/noise ratio; signal generated by signal generator 221 is a de-
scrambled, de-spread and demodulated signal; at this time, there are many methods to
estimate each user signal/noise ratio, one of them is: for ¥ user, calculate its power
first, it is shown with formula (7):

power_K-zabs’(s.(d» @



S..],k(d)-;h"s, k=S, ((d-1).Q+q)C,,,pn codeQ +S..,(d) (6) where C ,k is O
user spreadl spectrum code, pn, code(l ) is scranble code, S.4d) is
interférence cancellation result of last tinme, initial valmeNn®mwsy{d) = O
and output S. +lk(d) is synbolic level. Qbviously, as users are not totally
synchroni zed and there are severe nultipath inference and white noise in
system S. +I ¥ ¢i#)power is greatey thanaeitaip figld value, themit is lmownian effertive powerht t o

. L no ' ‘ ; : : . qul
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ef f ecti ve posunipasstively highand itsS 5.0 d) waludiif bekievabies scintedfereneesancetiationds nt  of

Chen si gnal Frgreee: Puebt of Uife Sitblaote TG eipdbEOhblut I Ml =

S..,j,,t(d) caulutiohsf intezfersntescanbiliations as it iy wméessarycto camelinterfatencrfor s needed:;
on the cont rgré hff .the square difference is |less than preset value, then
si gnal / noi s ebsliEyab, *his user is conparatively high and its S..,.lkp

value is believable, so interference cancellation is unneeded. Purpose of
usi ng si gnal / noSipaalrredonstroeting module2P2mses 8.41,i(d) to cecanstpitithe original sighaht i on of

i nterference e ' Lt ssary to cancel interference for
bel i evabl e sw& sg%ipag‘éﬁ?g?de@ﬁéﬁ‘h??'ﬁ‘ﬁ%%ﬁ)gdul e 222 uses Sca+,,k(d) to
reconstruct the original signal, which is chip level and showmn wth

formila (8): S .1,k (X (Q0-B+q)=S,5,@d)CHPE_codef)code( 1) (8B)
Then, calculate components of X users on N antennas, it is shown with formula (9):

S crra(n) = 23 sast e (BB L ©)

The recovered results of N antennas are sent to interference cancellation module 223
to cancel the interference, shown with formula (10):

S, (1) =8,(n) =8 cerra(n) (10)

In Fig. 2, function of deciding module 225 is used to decide when interference
cancellation will be stopped with two deciding conditions: (1) signal/noise ratio of all
signals are greater than set field value, (2) numbers of loop of interference
cancellation reach set number, which is less or equal to length of search window and
within this range numbers of looﬁ are decided by processing capability of digital
signal processor, FPGA chip and so on. When either of the two conditions is satisfied,

| processing procedure of interference cancellation method of smart antenna is ended
and recovered signal Scq424 (d) is outputted.

Referencing to Fig. 3, taking 8 antennas (N = 8) as an example to explain
processing procedure of interference cancellation method for smart antenna.



Il en, calculate conponents of K users on N antennas, it is shown wth
formula (9): jr S .+io(n) - ;s,+l,,(n)h*i.k (9) The recovered results of N
antenna are sent to interference cancel | ation nodul e 223 PewcNowmwel t he
interference., shown with formula (10): S, (n) - S (n) - S.+j (n) (10)
In Fig. 2, function, of deci ding nodul e 225 s used tq deci de when

interference cEnectionalblock 301 caloygles;channel gstimpatian powerRYCROWeR SSHERANAR t | ons:
(1) SIpal/nom%emsqmquﬂéuoahlmoeﬁlmah&smw%fﬁmmoﬁweﬁ al ue, (2)

nunbers of | oop of interference cancellation reach set nunb ichis

| ess or equaﬂlg'é*’é generpiermerfules 2y eslculatndidfarcnercend aptithe veluaiod, ﬂ&ﬁ@féﬂthihnbers of
| oop are dechﬁﬁ%@feﬂ& i [ﬁﬂakesa@f Wﬁénﬂegbmﬁkuﬁ'a@nﬁ'saﬁégﬁsssor

FPGA chi p and so on. conditions is satis

processi ng pﬁb&@hylﬂ@ls%)ﬁaﬂmﬂmqar madule o”&ﬁcﬁ@ﬂl&nﬂbmmmmoéﬂarmant enna

I's ended an &Esﬁjl @n’aﬁzs | to Fig-
3, taking 8 e ha Iﬁ% as ;nfuféchgﬁﬁ)b 8%&%%?%%5 I'nNg procedure
of nterfer encdu@&sz,d’unqmwrblomaa&mmrumml amdt aatoulates Gts Bdﬁpmmbmowg

ESPFF’YIB.?P(?:L] ll?f{g!gg( %ﬁﬂf%}t | onalﬁg% gﬁk%thear Cﬁ?x? or ITB.XI mum

val ue of povmcomstuctsi@mﬁmgmwmdammther@mmM\mudm,ehedlfﬁﬂcuomhce and
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deci si on noddécides aBgritude efmvnmuywmneeisBﬂ&od@hMum deci si on

S, (k) - funci FaNEEL A0 300 dB6tes. b ARAR IR il ol i Brotel '

conponent s oset vileen of ainssrsTeignalinoiset fatio akhes bbeaa ksafiSfeds Whén anléxfermponent S

Cecoi vo- dat Seueopub B AAR R et osRl o TR vl et ool 00 15

executed repeatedly. Wien functional block 305 decides magnitude of
si gnal / noi se r aThe inyentiongmaihly points=CDMA wirelessi communivatior sys@@viincladitlg

Fi ot onal bl il A D) Bha HE5hcef BB i GO CEMTA iRl 00PNV

r eached

communication system. Any engineer, who works on development of wircless
communication system, has knowledge of smart antenna principle and digital signal

~ processing, can use method of the invention to design a high-qualified smart antenna
system, which can be used on various mobile communication or wireless user loop
system with high performance.
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set_value or all users signal/noise ratio has been satisfied, then
interference cancellation is ended and functional block 307 outputs
recovered signal. Ile invention mainly points CDVA Wi rel ex/CE0®0163M
including tinme division duplex (1DD) and frequency division duplex (FDD)
CDMA wbel ess conmuni cati on system Any engi neer, who works on devel opnent
of wirelow on system has know edge Claimsart antenna principle and digital
signal processing, can use nethod of the invention to design a

hi gh- qual i fi ed a4 thasthamshpracessing method Wasehor: amarb antgnrsdanshinfesferescss nobi | e

or wrel ess %ﬁ%@lﬂ%@oﬁkmﬁkﬁ%ﬁaﬁ%ﬁ%”Orrmnce' 10 PCT/ CNOO/ 00169

Clains 1. A d processing et ed on smart antenna and
interference cancellation, it is characterized with conprising.: A wth

known user traininly swifhdnewn usenkniningsequonces taliing sampledrdate opiguttignal r om each
o ! oo : .
| nk ant e””%'&cﬁﬂﬂkr%@a nftd b fadid "ﬂ%@&%ﬁ? ‘éﬁxsc%ﬁer”ﬁ*‘%a‘i@%ﬂﬁiel

estimation, n geting users respons annel; B. picking up
usef ul synbotstimatian, then getting:8ll ysessaesponse omallichanpelil ed- data  out put signal ,

b d th idgh t ' ' o t
based on' (e 52 J 61c 5] ol SO il |
si gnal , addi ewput signalnbrsed enthe said channe} sstitatipn and psing:besin foeing of smert ed

signal; D. SMCH ng the reconstructed signal fromthe said sanpl ed-data
output signal;, FP_ executing steps Bto D repeatedly until recovery of all

users signal. 2. ACcoreatomsiyuctingsigaalwith thésaidiussfith symtiodic devel signal addigg net hod
based on smart n i I ation, wherein it is
characteri zemi{]&fﬁgm@ﬂ%ggﬁgv?é&?%% thannel estinmation nodul e,
and the said channdl subtactingehe reconstractedsignal fromthd saidoshmipledaiataloutpue r

trai ning sequence and cal cul ated and stored beforehand. 3. According to
claiml the S8 baseband processi ng net hod based on snart
E. executing steps B to D repeatedly until recovery of all users signal.

2. According to claim 1 the said baseband processing method based on smart
antenna and interference cancellation, wherein it is characterized that: the said step A
is done by channel estimation moduls, and the said channel response includes matrix .
related to each user training sequence and calculated and stored beforehand.

3. According to claim 1 the said bageband processing method based on smart
antenna and interference canoellatidn, wherein it is characterized that: the said step B
compﬁses: making power estimation of response for all users on all channels with
power estimation module, calculating all users main path and multipath power
distribution in searching window, sending calculated power distribution to signal
generator to generate signal; generating signal process including: calculating each
user maximum peak value power position, storing peak value power position in power
point and getting de-spread result of all signal at the power point with smart antenna
algorithm,

4. According to claim 3 the said baseband processing method based on smart
antenna and interference cancellation, wherein it is characterized that; when
calculating the said each user maximum peak value power position, adjustment
parameter of synchronization is sent to transmitting module of that user with most
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antenna and interference cancellation, wherein it Is characterized that:
the- sai.d stop B cOrPr ists: making Power estimation of response for all
users on all channels with power estimation nmodul e, cal cedrandompeisal | users
main path and nultipath power distribution in searching w ndow, sending
cal cul ated power distribution to S|?nal generator to generate signal;
gener at i ng. spogresful pathornt ststhe saee pgint of otber/users snd withoubaynchronized withbaswm peak
val ue power s?ﬁﬁ tion, storing peak val ue power position in power point and
getting de-spread result of an signal at the power poi nt with smart antenna
algorithm 4. Accord| ng to claim3 the said baseban roce55| ng net hod
based on snart S.arfieep: @lqixntletbveméhveb@dmsmmﬁ od,pased-pmSmart | s

h t : Kk I
characteri Zeﬂuénheg? m&&en&aéaﬁ&hﬁidnb?h%ﬁﬁniﬂb f‘oc?ﬁ”r%fl A Sg&pwea val ue

power position ust nent  Par antx

transm tt i ngfurtherdompaises: ppuding Alersprepd resulb 4o sxvammtbmsamam ¢ path not

2% a"E Ihgn-same %Mdptegﬁ?d@ Elf ?ﬁg W&g mgeﬂzﬁyng maﬁod based

on smart anmmualndori mtewnlelo@mmummma@ndmtpnMrm yepul§ djrectl
characterizeg hF B@ﬁ further conprises: sending de spread
result to signa n0|s t|o estlnatlon nDduIe S|nultaneously estimating
all users signallnoisa ratio, executing steps contjnuously for

user with | ow s6pahgcartingtoclaim$ iaﬁaméa@qsmndlmgpe@mg’rmthwem orusmt ly for
th h [ 3
o, I%ﬁh%& ﬁlﬂﬁﬂgﬁggim @n, ﬁﬁ&'&lﬂqtqgm I Nt er?ﬁr ence

baseband processing net n smart antenna an
cancel | at i ongstingating-pser isignalinoisp gatioc eammprisesy celmlatmgtwer MQI, decidingrthat ng user

si gnal I noi s p‘;ﬁ?ﬂaﬁpﬁﬁﬁﬁaﬁ fd%ﬂé'a?? ect er-%wﬁfaﬁn rén@@t power

greater than cer ue as e power a squar e
difference foomllsignalsiwjthaeféective Ppwrfabﬂmir\mﬂwmmsammnﬂmonm ndi ng

constellatio EJE&]@] M('}SAP { Qi se ratio
if their square &tp &%%%gﬂﬁg%vgt l%Hreset ue, and os@%sers W th
hi gh si gnal/pmesealmmdnthpﬁemmmbwbawmhem@melewmxp:Mt val ue.
7. Accordi ngthsﬁ’px‘éﬁe@bﬁﬁé. t he sai d baseband processi ng nethod based on snart

7. According to claim 1 the said baseband processing method based on smart
antenna and interference cancellation, wherein it is characterized that: the said step C
reconstructs original signal in signal recomstructing module and calculates
components of all users signal and multipath on each antenna unit.

8. According to claim 1 the said baseband processing method based on smart
antenna and interference cancellation, wherein it is characterized that; the said step D
cancels interference in interference cancellation module.

| 9. According to claim 1 the said baseband processing method based on smart
antenna and interference cancellation, wherein it is characterized that: the said step E
is executed in decision module, until number of interference cancellation loops
reaching a preset number, less or equal to length of searching window, then stopping
interference cancellation and outputting recovered signal.

10. According to claim 1 the said baseband processing method based on smart
antenna and interference cancellation, wherein it is characterized that: the said step E
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antenna and interference cancellation, wherein it is characterized that:
the;” sajd step C reconstructs original signal in signal reconstructing
nodul e and cal cul ates conponents of all users sigrud andpgucNodmedsh on each
antenna unit. 8. According to claim1l the said baseband processi ng net hod
based on smart ant e,nﬁgdgnd I nterference cancellation, wherein it is

char act er i zeds FfGied in on, mgdule, stilsignalipnise)ratiq of all signpls gecater than asesr f er ence
cancel | ati onﬁmww,.m&stdﬁﬁ@ﬂﬂbﬂ&eﬁ&cﬁcaiaﬂb&aﬂd%@ﬁinér&ﬁ&&m&mﬁrOCGSSi ng

met hod based on smart antenna and interference cancell ation, erein It is
characterized that:, the said st E .J,s executed . in decision nodule, until
number of int erﬁZ‘r %5@%?&&%?&9%%@5@“{%%%&@3@ OB SMdEr | ow or
equal I ][O I engnthxanafanddmerfdﬁnwcamﬂ' Thtion, C}iﬂa&m mlmma'oagﬁzeu' rm%rtﬁgmg@qg ]
cancel | ati on_and out i recqver, signal. 10. According to claiml the
sai d basebanﬁxﬁﬁpt&&&%&’ ﬁngH&Mg@M%s%wwdmmﬂ lengtrafer ence
cancel | at i ongeardhbrigewinddwe. i S characterized that: the said step E 12

PCT/ CNOO/ 00169 is executed in decision nodule, until signal/noise ratio of
all signals greater than a set field value, -then stopping interference
cancel l ati on and outputting recovered signal. 11. According to claiml the
sai d baseband processi ng nethod based on smart antenna and interference
cancel lation, wherein it is characterised that: the said step E executes

steps Bto D repeatedly with an at nost repeated nunber equal to | ength of
searchi ng wi ndow. 13
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