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METHOD FOR Sl GNAL PROCESSI | PMENT OF CDMVA MOBI LE
‘COVMUNI CATI ON SYSTEM Fi el d “l ol ogy The present iReTENDI/QOB4r el at es

generally to CDVA cel lular nobi) g communication technology, and nore
particularly to a nethod for signal detection and processing of user
equi pnent (UE) in a CDMA spread spectrum cellul ar nobil e conmuni cation

SBy=SLem Tg‘dEff’éH@E) FOR $HBN|AIEI PROGCESSINGITNeUSER EQ%;JIIPMENT})?F lect ion.
ackground of t [ r mobile
conmmuni cati on s@g:t m%&g@mlﬁm@?ﬁﬁxgﬁs ( ) code
division nultiple access nobile communication system in order to overcone

mul ti path.a tiple access interference, in principle a base

transcei fkw?wh&n eehmologyy a user equipnent can all deploy tinme
diversity nethod to raise system perfornmance; and deploy joint detection
al gori t hm asThe p&send invengpm releafes sencraly tadiPMa ecdlulay gmbils commurigtionAccess
Interfer I - I f I Specifically, BTS
st de. can AP tf Bou Phfkaty R myBhEFor R RE Rt land DSBS 1 ol o
ant enna unkt squippahti EUVEinverGDMA gpicad ispectaini aelgst, mabie Wotdina¢atieapondi ng
beam synt hesi zed al gorithmreceivi ngésensi tivity.is raised (it can be

under st oc¥stad- §Be Mekadig aicambiptipe AEEME dhvestityAnd deinhdetaftione noi se at  the
sane tinme). Nevertheless, at UE side in order to decreasing cost and size,

usual I'y ' for receiving. In this case, as nmultiple
ant ennas BEIM f9lind il 6%&Eﬁﬂnnot be used, i.e. sane frequency

i nterference; an noi §e_cannot S ressed.by. spatial diversity, so
upl i 1k and dBuhPAE BEel SpEERaRr s SRR BrEtm i eigBRT PRy oA a e
spread SpE&fer DIViGen Dupdx (THRD) EodeOdMTL Aultle 8¥EEELMobab RbMnehid iRt
detection algorithm as joint detection algorithmcan estimate nultipath
and nul t isybtemacerdsr torpverdogiedneldipathrand gnylfiplmaggess idenferenas, irhprancie R, so at

t he BTS, the |t h a | ti,pl e_access interference can he suppressed
at o movi el Mo f PR bt s e B LB BSeREng
nul ti pl e maBes s taetdykRhepaforfitd)Gindfdepbyt jbint delettists Bligofifiiin RS aBapRr essed

in a maxi mum degree by using joint _detection
signal detection method to suppress Multiple Access Interference (MAI) and Inter-

Symbol Interference (ISI). Specifically, BTS side can deploy smart antenna
technology. In this case, by using multiple antenna units, spatial diversity gain is
obtained, and with corresponding beam synthesized algorithm receiving sensitivity is
raised (it can be understood as decreasing in.terference and suppressing white noise at
the same time). Neverthéless, at UE side in order to decreasing cost and size, usually
only one antenna is used for receiving. In this case, as multIpIe antennas receiving
technology cannot be used, I.e. same frequency interference and hot noise cannot be

suppressed by spatial diversity, so uplink and downlink receiving gain is unmatched.

Especially in a CDMA spread spectrum cellular mobile communication system
applying joint detection algorithm, as joint detection algorithm can estimate multipath
and multiple access interference coming from all users in this cell, so at the BTS, the
multipath and multiple access interference can be suppressed at a maximum degree.
Nevertheless, at the UE, although multipath and multiple access interference coming
from the cell user can be suppressed in a maximum degree by using joint detection
algorithm, but for those users at the cell edge, joint detection algorithm cannot

estimate and suppress the signal, which comes from neighbor cell with same
—
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. algorithm but for those users at the cell edge, joint detection algorithm
‘cannot estinmate and suppress the signal, which cones from nei ghbor cell
with same | TETETEREETETEREETETER TR TR R E et *000@OICNo IRCTH4 CNO |
/00134 frequency and adds to the systemas a noise. This signal decreases
system performance greatly, and noise coefficient of the receiver limts
t he receifiéqugncysendi addsi ty. thensysting asase poisé. {Thér sigml niecappssopydt@he si gnal
processin thod, error rate. of receiving.signal will be greatly
i ncr easeﬁéﬁeﬁm?rﬁ@ Mniaﬁgt?%?f: WPFITiCsat Riethe ?%F%’FF UHPEY thoy reerdvige, power
control apdsigtmy t ; ril : L f e ing from
el Ghbor e AR 1 0 b e roE il REARE e e
rai se UE afeisesivingesigral nyillcbengraatly dincreaseduadi thy asinirhumieatsey ivdlli beyevdacr eased
and conmu ei ca{eidon will be even interrupted. For the purpose of sane
frequency” “RUPEIpl exing in a CDVA spread spectrum cellul ar nobile
communi cation system the only way to do is to decrease the working

channel s act Auadth, pbweNeorANand isHRrt MterH A RMINE dal Subfre SONPRLGRET ON
quality in the cells overlap area. Nevertheless, this "Wl decrease system

capaci t y.cosingdpy efighbes cells/ora meximum degtee, tud wsthloveapprepatobledmdrrent i oned

above, it.i C r Q_propose. a. baseband. processi net hod ichis
appropri af fg?tlgﬁdg-&ﬁ%ﬂé %adrrl’pg%e SRicAien iqﬁglétﬁt WHE bFsseEk?“ggo@?Ca%as%P §‘\fA‘€nal
processi ngnmedtietiohowilUbbd revan RV, eRst ﬂ&e%{ﬁg@%c@f |smRr fERRink§

comuni cati on system The nethod will increase receiver) diversity
gai n, andnyifelsxingdn a DM Avspreadspestrvm rgllular mobHe comdumgatipn systene, thhe upl i nk

and. dounlg-nl J49g! &R PHAPLEM TG AR MR e SRGN SRR Erequancy

mul ti pl exi purpose w thout T ncreasing calcu
when it igslaused the UE &tSnuheatdn qigditgai thel llb B06@aSada ANSGRrthIRSS, this

i npl enent aﬁ ion of the invention is as follow a signal processing nmethod of
user equi'PHEREICRTE SyStemMaPaPead spectrum cel lul ar nobi |l e conmuni cati on
system is characterized that the nmethod is a conbination of tine

diversit i Qi t i The nethod of combining tine diversity and
j oi nt deBS gnb { g Q'te B¢ollow ng steps:
In order to solve the problem mentioned above, it is necessary to propose a

baseband processing method, which is appropriate to UE.

The purpose of the invention is to provide a signal processing method for UE in a
CDMA spread spectrum cellular mobile communication system. The method will
increase UE (receiver) diversity gain, and when used in a mobile terminal, the method
will solve the uplink and downlink unmatched problem. The method will reach same
frequency multiplexing purpose without increasing calculation amount gréatly, and

when it is used in a BTS, receiving gain is increased also.

The implementation of the invention is as follow: a signal processing method of
user equipment in a CDMA spread spectrum cellular mobile communication system,

is characterized that the method is a combination of time diversity and joint detection.

The method of combining time diversity and joint detection comprises the
following steps:
A. sample a received signal in M times on time domain, then M sampled data ¢;

are obtained;



., A. sanple a received signal in Mtinmes on tinme donmain, then M sanpl ed data
'e are obtained; 2 PCT/CNO 1/00 134 B. nmke spatial channel inpul se
response estimate for each sanpled data e; obtained at eaclCTE§@WpPAIHg, then
obtain Mspatial channel inpulse response estimated values hi; C. obtain M
natri xes Al fromthe obtained each spatial channel inpulse response

esti mat ed valBuemnke spatiat whemnel umpube gyspopse petimatg for eachmsarhpled datet ej xes Al ;

E.. perfor t detecti rdiing to th stemnmatrix A and
obt ai n ang%tl?llnal faf i‘éﬁmpﬁag&hgﬁ % Stp@ﬁa]v%ha ‘d’é‘ﬁ?ﬁe ré/SPOPse estimggedrh
spatial chaneel; i mpul se response estl mated value hi is obtained by first
using formula e,,,ld:m + nm, then formula h, = G'emd . Werein
enid is a tr& nPhign Mé‘éﬂj@h@ﬁe‘i rﬁoﬁaﬁhﬁlobt&l%@eﬁavbdpml chvoneldmpujserespon@ i s a
coef ficiep; Iﬂg@gdr‘;gﬁﬁgﬁner ated by the training sequence m danble of user
equi pnent, i's a training sequence nidanble sent by the ith user

equi prent, amd ¢onstitutEPEREDMIBUOA FOM e InRiteXEES4, 4t  trai ni ng sequence
m danbl e. The original sending data estimted val ue dent is estinated

accor di ng t o Es apfsfosen jaant: detectipndalggdthamagearding ta, thﬁrﬁ}'lstﬁ:m meptmns ihgarfdor mul as:
| desf = &m‘ﬂ%{%ﬂ%@ﬁ}%%@?a;%gﬁwa%d ,gaq&?d , l( *Tﬁ) AT e To constitute a

system mat ri x uses hrul as ASUn= (AT, , AT 2
... AT til)Tand e,,,,,, =(e Tl , eTZ ... e TA )T and al so uses
formula d esfThe spatialcliahnal knpdlse%wmwmlmaﬁd wilugvhgnoblaiped by firengaig uses
formula Md est _ gl ag(l -T A ))-1 AS mesumThe i nvention nethod,
conbi ni ngformala elivesin ¥ dntnj, othen famade t/; v 2k gor Wharein e, is a training
sequence midamble received by user equipment, G is a coefficient matrix generated
by the training sequence midamble of user equipment, m; is a training sequence

I

. _[ . . .
midamble sent by the /" user equipment, and n,, represents noise interference at

training sequence midamble.

The original sending data estimated value dg is estimated according to sampled

data e and system matrix A4, including using formulas:

d,, =(diag(A*" 4))" A+" e
ord,, =(A*" )" A+ e

To constitute a system matrix 4 from M matrixes A4; uses formulas:

_ T T\T T T TN\T
(A| Ay o Ay) and Coum =(€, ,€, -2 €,) :

SI.I"I

and also uses formula

M
_ T o1 4T
desl - (z A *i Al) Asume:um
i=)

b

or when M being larger, uses formula

M
d,, =(diag(} ;" 4)" Ane.,,

i=1

The invention method, combining time diversity and joint detection algorithm,
applies an optimal algorithm, which uses diversity gain obtained on time domain, to

raise signal noise ratio of receiving signal of user equipment.



. applies an optinmal algorithm which uses diversity gain obtained on tine
‘domain, to raise signal noise ratio of receiving signal of user equipnent.
3 PCT/CNO 1/00 134 A signal processing nethod for user e@GreN@Emoilef the
invention is a method conmbining tine diversity and joint detection. Wthout
gifeatly increasing calculation conplexity, user equipnment in CDVA spread
spect r um cel fwignal potriessing aasthedh faratsen equipsteatmo€ sl otveation i wansthoy gai n,

SO. receiv LLivity IS rai.se St capacity .is increased and uplink
and domlc:sﬁ‘l?ﬁlgrg%’sb%]re i r@%ﬁﬂ@t‘%‘ﬂ gete%ti/o&bs@:m@ %?ﬂt]_g'éﬁ‘?reﬁj’ég fialeglatiemki ng
time di veosipletitya Gsratdqufnyensi iRl €HMPOT keH Okpeck it caﬁhé‘xﬂtg.%ﬂ'lé?a” be
used, so without increasing total calculation amount the metho lnas

stronger CaRfMUNiGaieR fsyplenc eath ebtaby Hiveesityceaipasd mepeiviet semmitivityuss majsgdoi nt
detectio 9ol thm. T tih f.the inventi.on also can be used in BTS
to rai seIg ségjgi %l[pr%%llf& gai lﬂsre%%de? 9%3%1” p?l}drc:ﬁio‘ovflh[%ﬁeo RIS “I‘—*T‘Bffﬁ%‘ll is a

bl ock di pgrtdemas solived ] Apdih, setakiig Gme ali@asityl, hineldively’ SfpleSa@oRtins br dat a
structure di agram in a TDD CDVA nobile communication system Figure3 is a
bl ock di YPEFRAIGHEION AN PR s soWithethidereegnpiatrlmglauiation @imoant theymethad  j oi nt
detectio ' 1L.on. The present. i nventi ow w Il be
descri begashggﬁg@? t?@ghﬁ%@%arfﬁ%ﬁéé{b\t@mg{'* &rm er gr@}:‘n ’I(i)lytuf‘ciglgd(?g]g%ﬁ%ﬁg}?%g

dr awi ngs algonithshi Eie preetfoel ¢ fethe dntmtioneidoscaf bé heed inMNEDLtb QRis@ & eshgon. Thi's
i nvention may, however, be enbodied in many different forns and should not
be constB@¥d as linmted to the enbodi ments set forth herein; rather, these
enbodi nents are provided so that this disclosure will be thorough and

conpl et e,Bﬁ@ij%H‘th-l lil%gctﬁglﬁi(a{vlfﬁgfcope of the invention to those skilled

in the art—trke—trun fefef—to ke el ements throughout. The enbodi nent
takes Tine Di.visjon chroni zed, COVMA ( TD-.S )., system as an exanple. The
TD- SCDVA sy?tl%urﬁei ¥ %‘%Q&E@@raﬁyo WF 018t ptgcliop agogthmt he | MT- 2000 Radi o
Transm ssi on Technol ogi es. Figurel shows inplenentation steps of joint

detection alRj@rre2 hf® iah BurdiDdata structure diagram in a TDD CDMA mobile

communication system.

Figure3 is a block diagram of the invention method combining time diversity and

joint detection.

Embodiments of the Invention

The present invention now will be described more fully hereinafter with
reference to the accompanying drawings, in which preferred embodiments of the
invention are shown. This invention may, however, be embodied in mz;ﬁy differenf .
forms and should not be construed as limited to the embodiments set forth herein;
rather, these embodiments are provided so that this disclosure will be thorough and
complete, and will fully convey the scope of the invention to those skilled in the art.

Like numbers refer to like elements throughout.

The embodiment takes Time Division Synchronized CDMA (TD-SCDMA)
system as an example. The TD-SCDMA system is proposed by CWTS and is one of
the IMT-2000 Radio Transmission Technologies.

Figurel shows implementation steps of joint detection algorithm in a TD-

SCDMA system. Suppqse a sent original data is d, a system matrix 4 represents



. SCDVA system Suppose a sent original data is d, a systemmatrix A
represents 4 PCT/CNO 1/00 134 spread spectrum scranbling and spati al
‘channel functions, n represents sane frequency interferef&&CheoaBén

nei ghbor cells and hot noise, then data e received by user equipnent
(receiver) can be expressed by the following fornula (1): e=Ad +n (1) Stepl
of Fi gur éPreadpspesbims ssoimybling and i spatipls sharmsh dhsetionst inmaewdsents semb, from

t he recei - t . ln a DS te urst data structure
et nes. TerRIGERR pevvcehReindor SR OB PR BT TCeSHOMA |

Fi gure2. ubbeequiphétit (@ceiS) vaNbEeNpreiRsdbetheSolldriag Esmula g1)t i Me sl ot width
(usually, it 1s several hundreds mcrosecond, and it is '675s in the

Fi gure). Bef6reldmd after the training sequeide Mdanble (it is 144 chips
l ength in th

Fi h Da mhol he | i 52 chips i
the R our e)  SRLA! Revrel RSt S Wil Re epene R da Blforhy 6

user i, ehe récdiviedWaBpNtistade.t ah MISCEMUENERT Rl L£a sRGAUNCEeRD N, ,
represents noise interference at training sequence mdanble, then there is

the fol | SWHBS peusDEcamidamble for chapnel eytimation ig'shgwy in Figwred. The teymibg
t urion.. T L mpuyl timated value h, i
e T ocel G e g AnOR. s WG ELAT ATl SR B FRRAN IR LRy SgfRae & 1

mat ri x i mitseasnd, @) iti i§ 75a0@t thCFiplte) TBEforX ate AREAHBAr4Ning LR Yerlds €T
trai ni ng sequence mdanble. In Fi g{ér el, steps | and 2 represents procedure

for obt aiMidagbiefiuis dé4 chinsdengsh iretheiFigure) theat are Data Synbbls(tikeleapd ipr ocedur e
for genergati system matrix A, by the obt.ained h; and.the UE user spread
spectr _um3§% g%srlpe{g}beegptgﬁfi‘l %e?fﬁégpd‘ésf%}saﬁ {%ﬂamgtsg‘&‘fﬁ%F 859“8?1%%& i mat i

A, s inussat BeJ rdprasentt iaQrhiflag Sejuedée @nyly %@Ei‘%%)an WY, PRpEesOHts hGisot
detection is to estimate d according to e and A. Step3 Iin Figure | is an

i mpl enentBETRENes atjtinipg sraueraei idambles theaghérenis the dolkmeyidg figmsilgnal . There

are various al ggpit to i nplenent estimatjing deS,, includes: des, =
(diag(A *T Aﬁ‘”-(Lr(Z:”kth.- t8 or des _ (A *T d&; A*T e (5

Wherein ® symbol represents convolution.

The channel impulse response estimated value 4; in UE receiving end can be
solved by formula (3):
hi = G-Iemid (3)

The G matrix in formula (3) is a coefficient matrix generated by every user

training sequence midamble.

In Figurel, steps 1 and 2 represents procedure for obtaining impulsé response .
estimated value 4; at UE side and procedure for generating system matrix A; by the
obtained h; and the UE user spread spectrum code, respectively. (The generating

technology of system matrix 4; is in another invention patent of the inventor.)

Purpose of joint detection is to estimate d according to e and A4. Step3 in Figurel
is an implementation of joint detection, i.e. estimating sending signal. There are

various algorithms to implement estimating d.y, includes: o

d,, =(diag(A*" A)"' 4+ e 4)

or d, =(A*" )7 A+ e (5)



.5 PCIT/CNO | /00134 etc., wherein T is an inverse matrix synbol, * is a
‘'sol ving conjugation synbol and diag is a diagonal matrix synbol. Taking
formula (5) as a specific algorithmexanple describes the oDt} on

met hod of tinme diversity and joint detection. Refer to Figure3, the nethod
of the invention, which conbines tine diversity and joint detection,
conpri ses t hetcs, aYheosan yissaneimyerse ymatx ispabel, i* in aswotyihg cofjugatomi syeabadi gnal e
on  time domaj.n and.obtajns .sanpl ed data e;; 2) make inpul se response

esti mate a&@éa%ﬁéltql%ﬁoné lgﬁﬁ'é‘lsy%c?gr ding to sanpled data e; and obtain the
spatial channel inpulse response estimated value hi; 3) obtain matrix A

from the obt @hkiag fopallh 35) ehanpedifié ARskiSEn RENPRSCescHBIs MRIBHMbYAIER i 4)
repeat steps 1), 2), 3) Mtines in total, i.e. after Mtines sanpling of a
recei ved Behadp! timpdiversity and joiat detectionbe expressed by e, , i = 1, ..., M
In the received signal, the part corresponding to the training sequence

m danbl e can g ; s l,: = C1 Accordi ng.to
formula (3), Rg {Z%(@ré n%f?tﬁg%t"ﬁgmr ggg?evlena’eﬂétlmélhghl%l tc?lmm\l]ef'ilrrrnees, Wﬁ)lgétﬁati al
=1, .

channel iamdybisedstesipansampsdes it fotlowalgsespsh, , | ., Mcan be
obt ai ned. Th(ﬂeﬂgégccor dipg to the M spatial channel inpulse response

estimated va akes i\ sampls @€ recerednsigaal opon; Heg; damaip ganslt ptaing a

syst em maLLiYeq the Mmatrixes Al; 6) performjoint detection algorithm
based on tﬁg&s?s??yeerﬁ matrix A and obtain estimted value of the original
sendi ng dat a2) Irhakei impuscusspanst @stimbte |f4) satial clminellhabiding tdsaaplednt ed

val ues of ,the origi nal sendi data d; , i =1, ..., Mcan be obtained.
Then, pr A% aP‘i8@3‘"1?&"85?4%&1%“%F‘lP_é‘lsed?Spﬁme_rFs_f‘ﬁ’étqdo‘lalht?vﬁ_i;ng formula: hl hl
~dsum dl (Al 3y Midin’ Matrid £ o) MNKjoREnd dB&s] %@epwghﬂg&%rﬂ@ sign of

ds,,,,,, then an original sending data Is ecovere a (6),
di ver si t yespaetedivgluedi;sed, but at the sane tine, the operation anount is

ner easi ng. oBer DR BRGNPl FIFEt 10 difpianes I En FoFreRnggo et hod:

received signal, the sampled data can be expressed by e;, i =1, ..., M. In the received
signal, the part corresponding to the training sequence midamble can be expressed as
€mid-i » 1 =1, ..., M. According to formula (3), after sampling the received signal with
M times, M spatial channel impulse response estimated values 4;,i =1, ..., M can be
obtained. Then, according to the M spatial channel impulse response estimated values
hi , M matrixes A4; can be obtained;

5) constitute a system matrix 4 by the M matrixes 4;;

6) perform joint detection algorithm based on the system matrix A4 and obtain
estimated value of the original sending data. If simply using formula (4) for
calculation, M estimated values of the original sending data d; , i = 1, ..., M can be

obtained. Then, process these M estimated values d; with the following formula:

M M

Ay =2.d; =Y (A, %7 4)7" 4, % ¢, (6)

sum i
i=] i=1

Making a decision according to the sign of dy,m, then an original sending data is
recovered. With formula (6), diversity gain is raised, but at the same time, the
operation amount is increased by M times. In order to raise diversity gain and without

increasing operation amount, the invention applies the following method:

Suppose: A, =4, 4] - AL (7)

esum :(elr’eZT '”eL)T (8)



: Suppose Asum = (Al AZ ... Ai )r (7)) rrr esum= (el , ez ... eMr (8)
'6 PCT/CNO 1/00 134 Then an estimated val ue of original sending data can
‘be expressed as: M d es, A*T Ai)-'A 5~ esum (9) Conpari f§TCHPIHIIAs (6)
and (9), it is seen that formula (9) greatly decreases nmatrix inverse

cal cul ati on, _whi ch has bigger operatl on anmount. Therefore, the total
operation anbiih 2BEstimated ug of originglrseadiag da@@ﬂ@ésetprwnéam ng with fornula
(6). Wien sanpling times Mis larger, formula (4) conbining tine diversi tly
and joint deatee(don«4lgoristhen can be used, jgpe. Mdesr = (diag(j T Ai))-"A
*T esum (10) su eration’anmpunt of forrrula (10) is lower then formla
(9). When Mtakes “an appropriate value, the operation amount of formula

10) is that _near .t he opera apount of forrmula (5 but the performance
f)f 120r mul a (%TP?%%EWES %ﬁir?“fio(lQ?ﬂJ‘Itds eeon that 6‘?%%( bsr\seétlmlacmﬁes itis

seen thatmysk rlﬁvér&?cﬂ@ﬁlgf?&) »91‘11919%?% %%r Bpﬁratlbrpm%hﬁtqg’heie%recﬁ'{gofo (ng t I me
gorit

diversity and joint detection al unmat c pr obl em of "upl i nk
and downldprtatioe emiouningf fgenula ¢2nis geeaten deadased dotperingswitk éaimtilags). si gnal
noi se rati o can be rai se vvi t hout increasing operation anmount. Consequently,

in a CDVA spread s | LLul ar .nobi co ni cati on system. sanme
frequency e B?rBEF &&Sdﬂgffp f?fmql%&)@%"é%ﬁéﬁ‘@é’del%mlomécr easi ng
comuni cafete@fon 8l a}lghylyearpggllfg@ggl_‘b_t he enbodi nent of the invention is
designed for a UE based on a TD- SCDVA system but it can be directly used

i n other CD% ens-wrt h TDR,node, such as UTRA TDD, another CDVA TDD
systemin 6'20?1% mrlﬁve?&nﬁﬂm al so can @Q) directly used in BTS of CDVA
TDD system After appfopriate revision, the invention can be thoroughly

used in UE and BTS of other CDVA nobile
Operation amount of formula (10) is lower then formula (9). When M takes an

appropriate value, the operation amount of formula (10) is that near the operation

amount of formula (5), but the performance of formula (10) is better than formula (5).

From the above analysis, it is seen that using the method, proposed by the
invention, for combining time diversity and joint detection algorithm, the unmatched
problem of uplink and downlink receiving gain can be solved and the UE receiving
signal noise ratio can be raise without increasing operation amount. Consequently, in
a CDMA spread spectrum cellular mobile communication system, same frequency
multiplexing of neighbor cells is implemented without decreasing communication

quality.

Although the embodiment of the invention is designed for a UE based on a TD-
SCDMA system, but it can be directly used in other CDMA systems with TDD mode,
such as UTRA TDD, another CDMA TDD system in IMT-2000. The invention also
can be directly used in BTS of CDMA TDD system. After appropriate revision, the
invention can be thoroughly used in UE and BTS of other CDMA mobile

communication system applying joint detection algorithm.



. comuni cation system applying joint detection algorithm 7 PCT/CNO 1 /00134
‘Clains 1. A signal processing nethod for user equipnent (UE) in a code
division nultiple access nobile comunication system cofpf/fRqRg:34

combining tine diversity nethod and joint detection algorithm 2. The

nmet hod according to Claim, the conbination of tine diversi ty method and
joint detection algorithm corrpr| si fglaims st eps of: A sanpling a received
signal in Mtinmes on tinme domain, then getting M sanpled data e;; B.
estimating spatA aignahpmed;smgmmlt}m fersypenequipaiene @UE) SanPlede datidos;

obt ai ned Lat leach sa ling, then.getting Mspatial channel inpulse response
est i mat edW4pl§@Lcass m %@WPW@“ St CQEPASINET om the obtained each

spati al cha%g{bh %'ilnﬁsed SEPRY mﬁ&({l hmP- constituting a
system matri x : l?gm t heIV tr@?@ggﬁ% eCYlg#lgFr‘gm ng j oi nt detection

al gorithm accor d| ng to the systemmatrix A and getting original sending
data esti matZd T\halmﬁéhwtb&cmdmgtciClaimlMhe&omﬁinmtimtdfaﬂnaerﬂyngeth@d d ai n2,
vvherelnth I i npul.se response estinmated value h; is got by
first usih ‘g%“gtr‘%ﬁﬁcg% u "‘I()‘P*}‘Slﬂgth?% SOlthen formula h; = G'ef,;d ;
wherein e, AdsifiplifgiaNiedeve® GLSHAF §n W%H&J Bn "BREI MRiPY wypent, G
is coefficient ?rlg;l gener at elc‘ib"%by the trai n?ng sequeﬁcethlr%‘lﬁd%en%rﬁg of user
equi prmensampied idgtag:;t r ai ni ng sequence mdanmbl e sent by the i /" user

equi pnent , n nts.noise interference at |n|n sequence

m danbl e. 4. ﬁ'T%Stlrﬂ%t r}gosgg{éﬁccﬁ?mehbm{) SHEPe ?Wéfléf‘aﬁn?lﬁg%@lal gﬁgtﬁé‘ e‘gendi ng
data estj éaaheﬁin)mthehéilegsextmgsmwlmh%eaﬁﬁﬁn@ reghdne §§fH?a{t@djvgﬁésah € and

systemmatrix A 5. The method according t Claimd, whereint or i g| nal

sendi ng dat & égttingedemaimieseAdéom jthe e&!iltalmli @dclbwpmlng‘xa‘nnelrmm;mlse d., =

(diag(A de,1 = (A*T A-"A*T e 6. The net hod
accor di ng-I;P@lS)élestl rrﬁteg\/\ﬁrulf@? 'n the original sending data estimated val ue

de51 is estiDmtebtippings SysterOhBdilxas from the M matrixes 4;;

E. performing joint detection algorithm according to the system matrix 4, and

getting original sending data estimated value d,, i =1 ... M.

3. The method according to Claim2, wherein the spatial channel impulse

response estimated value 4; is got by first using formula e, = Zmi ®h, +n, , then

| . . . . . -
formula h, =Ge,,, ; wherein e, is training sequence midamble received by user

equipment, G is coefficient matrix generated by the training sequence midamble of
user equipment, m; is a training sequence midamble sent by the i user equipment,

and n,, represents noise interference at training sequence midamble.

4. The method according to Claim2, wherein the original sending data

estimated value d,, is estimated according to sampled data e and system matrix A.

5. The method according to. Claim4, wherein the original sending data

estimated value d,y, is estimated by using formulas:

d,, =(diag(A*" 4))"' A+" e or

d,, =(A*" A)"'A+" e

6. The method according to Claim4, wherein the original sending data

estimated value d,y, is estimated by using formulas:



gl

. 8 ppp~ PCT/CNO 1/00 134 A AT AT ... ATr e =eT eT ... er r sum- | ' 2
‘M suml 2 M and then Mdes' \ A A Asume,.,,, or when M being |arger,
1=1 Mdes, _ (diag( ;-T Ai))-1 Aomme:um r=1"' 7. The met hd§™4&8¥PHing to
Clain2, wherein constitutingasystemmatrixA fromMrratrixes A; uses

f ormul as: TTTTTTTT Asum Q(d(AI .. Al\/p and esu-n = del , e2
... eM . add.at 64 uEes 4ipY mu.a M eM()g é“ fheAi)-' A 5u esum r=1" or
when M being larger, uses formula Md, 5, (’ agl-t ;T A )) ' AS mecumto

get original sen?gg qla}? es,tl mat ed vaI ue.
Asurisum , or when M being larger

M
des! = (dlag(z ;T Al)) N As.uTm sum

7. The method according to Claim2, wherein constituting a system matrix 4

from M matrixes 4; uses formulas:
_ 4T 4T T \T _ (T T T\T
Aum—(Al’AZ.”AM) andesuw-(el’eZ“.eM) .
b
and also uses formula

-<ZA LAY A e

or when M being larger, uses formula

T -1
= (diag (Z AN Ao to get original sending data estimated value.



