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DOMNLI NK This application clains priority fromU. S. Provisional P OV 2002
Application No. 60/i80,402) filed February 4, 2000. BACKGROUND The present
invention relates generally to wireless tinme division duplex using code
division multiple access (TDD/CD MA) comruni cation systens. In particu lar,
the invention relates to determ ning channelization codes for use in

mul ti user detection in the downlink for TDD/ COVA systens. A TDD/ CDVA

conmuni cation systemis illustrated in Figure L. The system 10 has nultiple

base stations_12 : e ' 1 has _an.associ ated operating
area. User eq@n&BH@&?&SJ)FSEQE%EQSB@E'E%&"%&I LEHELQ |%H\§Koperati ng area
comuni cate with that base station 12,. Communications transrnitted froma
base station 12, to a UE 14, are referred to as downlink comuni cati ons and
communi cat i orBhit apFlEAub €dinispeidridy fdmlUS. Rrovidioha®atait Alpplicatibd N@r e referred
to as uplink comrunications. In a wreless T DD COVMA communi cati on system
nul ti pl e 0BO#RIAR claker bslruaret. 2889 in a shared frequency spectrum One such
systemis proposed in a third generation w deband- COVA (W CDMA) st andar d.
In CDVA systens, nultiple conmunications are sent in the shared spectrum
and are distinguished by channghiczaGronjepdes. I n TDD/ CDVA systens, the
shared spectrumis also tinme divided using repeating franes having a fixed
nunber of ti nEheprosen! ingertipnaslafas eeasally tov8ieless fmeslivsion dEplck usinge sl ot is
used to tr$n m 1 eithe[r onl @ﬁ%@r downl i nk .communi cations. As a result,
the. comniirionsdlfigears Tl e Ay SRR SRt BRUCHaBS and ¢ e
slots. Agal kRIS AINES itd AbicARintBE hMiR Nz dddnAcicI IbE ubd T8 thifhsdcs referred
to as a resource unit. Based on a comuni cations bandw dth) n~~~~~~~
n~m-e~r ~detectiorBinh®ddw @xdfoc GO systemay require one or multiple
resource units. Typical data nodul ati on schenes used in TDD/ CDMA systens

are quadratur@ @gﬁ%@?%@“f@%? igstrated indngws Lsifihe syskayi ng ( BPSK)
and N Qj‘filgréﬁg H{u‘ﬁ&ﬁg‘ggéet chWiUloaiﬁ OrEz{c%Me S l?‘,shzlyz a%’ aslr%&gtgé . Data is
transnmtted I n such systens using ¢omunication bur'st's 16. comruni cati on
bur st 16op&tfihEsresalserequpniinBIIUES) Il MBoIMOin A5dsBGtatios’s Bd@tgha@dRel i zation
code (a single resource unit). A typical comrunication burst 16 has a
m danbl ecopmugicgigaridh gt basg stegonrd -t Wemguniraparsransgplicdlfomesbashown i n
Fi gure 2'ta;|1-(r)]r(1:" 5 d%n‘gl ﬁEZQ4S%Pgrrgltefr%dtBea§ \Q?Npqu bursts 2 24. The guard
S 0

t
period 18 separ at est he cohmmuni ca i'on "bur s lé'ﬁjt ORI '%r}s fiﬁ% di fference
i n arrivabmiufRaLOHs Paisdiittedlforh laals T tordbdse amudh fiRpaRNt efcansakt ters. The
two data bursts 22, 24 contain the comunication burst's data. The m danble
20 cont atpknkacammamhteonsode for use in estimating the channel response

between the r cei.vqr ali)q%}qrpg\a mtter. Since nulti Plfe conmmuni cation bursts
may be transm™EETH | PRRIUFAN SE R BITRLe couRueatiogs o ¢ o

di sti nguiRheAinda {HPm tr&glemgyl LhRIBmPUDRE Such QYReRANR HPGILed fn LGPy ET the
received data 1s nuitiuser detection (MJUD). I'n MUD, a recelver recovers all
comuni Cgéncoatidauw 8leBandd@DMA fWaCDNM ) slaodardi e QIIMAgs ybuenst muttigdasm tted to
other UEs. To recover all the bursts' data, the MJD receiver needs to know
al | of tReMEMAIALPIS, At SentcBudle Jhagdt peckumsand arpedipipaished By ¢ he

pr oposed mde of %{I% o L

channel i %g I Sﬁ&g‘ﬁa%%d%% | e gg@gtg{‘g%&%g%gﬁ? %ﬁb%%(gﬁ%?ﬁ% ll‘ys\%#s\gr}%[% i on

i nt endeddfvidedidsingli@péheing firatiee hatihg hified hambel dfaahd 90isandh ek Gé@bh e codes, a
bank of matched filters is used to detect all possible )

channel i gEbitione $ipdaksrie iggbitianante. trappaitgithpuenlp opbnk or dawabek nmat ched
filter is corrﬁared to,a thre ho}ed to deter.m ne et.her. a pErticuI ar

channel i SYPPSRACAHIENHIAS 2 RN ARe SRTINEIGILRNS agg, dstigeyighed, Bt of  equi r ed
mat ched §idnh8lisuioh Rb&esB3RRRRCHIBAA s@n%lé Radr@ITRL RN IchbYe uﬁ&il%ta's?c{}ﬁé' y, if
there is a high correlation between channelization codes, this approach may
have pootinpaidtdr referce. to GB2 3&bAR2 whits dasaken ano@ssociaabnobarmdiwidthai ni ng codes
and channel i zation codes. The training and channelization codes are

associ ated so that for a given spreading factor 2
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AMENDED SHEET - O N O ~ 2002 each training code is only associ at eck| ' ? 02
one chanr~elizatian code. To facilitate the associ ation, each trai&' w 0
sequence is associated with a branch o~'the DVSF tree. WD 9914069 di scl oses
usi ng channel estinmates derived firo~n txacking sequences to estimte salt
synbol s o~received com nuni cations. Accordingly, it is desirable to have
alternate 2a - 81~ 0!l 2002 approaches for UEs 14i to 143 to be able to
determ ne the active channelization codes. SUMVARY A wireless tinme division

dupl ex communiceminicaAOAlRRY Hejuite GiRder Mulipld ARRoikteintk S BHiRE dahdmodulada
station and user equi pments. e system cormuni cat es usi ng comuni cati on
bursts. Each sclremssiused ildFDDUCHM Aaystems arequadraieme phhseshift keying (IQPAKY, binary
m danbl e code. Each m danbl e code is napped to a set of at |east one

channel i zat i oRhasobift kgying{BRSKgand N Quadeatus A mplitusedodulgtioni(QAd) such as

time slot frowgge gas station, the m danble code mapped to that burst's
channeli zation' C dé P5%%et er mi ned. Cormuni cation bursts are gener ated and

{ransmi tted i n thepyldTes Skesmiaf in Hich shfind NI CBELARGRIBEALE 18006

; . g t

for its channelization code. The user equl pnent I‘r%(?EI ves the bursts and
det er mi nes eacombengcation burstaidariendsta id heingdetimeglotpeingta singlerclianasidakion
channeii zati on codes of the transmtted comruni cati on bursts based on in

part a result code (aingleresonraes HyofA Saneal cemapupientiondusy| 16 has sanidsmide 20, a
DESCRI PTI ON OF TEI E N Fi 1 il trati f i ne. di Vi Sj
dupl ex/ code dBYf" inﬁ‘%m\g?'ﬁs v, Baladhwrgts A Ao SO Ly e %?ai&%g'?’é‘gh\é’l‘%h{?n
il lustration géga?atEQWQ'bQﬁH &ﬂs@@fﬁﬁdfhg Bh&dDetivdaR sb{;érﬂt%ﬁ ki dm@hiction

sinplified base station transmtter and a uUser “equi pnent recelver. Figure 4

is a flow chabtrsaf 16 asallonk farhthe ndiffereaice an acxidd tirdes bf bursad i1 6 ntradshdtted ffom S

an illustration of m danbl e sequence to channeli zation code nmappi ng. Figure
G is a channefliffasentéranemyiftery cbhedivasiatatpste 42, 24zontain the communication burst's data.

The midamble 20 contains a midamble code for use in estimating the channel response
between the receiver and transmitter.

Since multiple communication bursts may be transmitted in a single time slot, a
receiver must be able to distinguish data from the multiple bursts. One approach to
recover the received data is multiuser detection (MUD).

In MUD, a receiver recovers all communication bursts' data in a time slot,
including bursts transmitted to other UEs. To recover all the bursts' data, the MUD
receiver needs to know all of the channelization codes used to transmit the bursts. In the
proposed TDD mode of W-CDMA, each UE 14, to 14, only knows which channelization
and midamble codes are used for carrying information intended for it. To determine all
the channelization and midamble codes, a bank of matched filters is used to detect all
possible channelization/midamble combinations. The output power from each matched
filter is compared to a threshold to determine whether a particular
channelization/midamble combination was used. Due to the number of required matched
filters, this approach ‘has a high complexity. Additionally, if there is a high correlation
between channelization codes, this approach may have poor performance.

(GB2351422 discloses an association of training codes and channelization codes.

The training and channelization codes are associated so that for a given spreading factor

AMENDED SHEET
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- 8 NO V 2002 DETAI LED DESCRI PTI ON OF THE PREFERRED ENBODINENTS)‘EagﬁﬁggSZUUz
illustrates a sinplified base station transmtter 26 and a UE recei

using multiuser detection (MJD). Data to be communicated to the active UEs

14, to 143 is produced by data generators 32, to 32K Each generator 32, to
32K produces data to be sent in a particular conmunication burst. Each

communi cation burst's generated data is subsequently formatted into a

comuni cation burst by a spreadi ng and nodul ati on device 34, to 34K. The
spreadi ng and nodul ati on device 34, to 34K adds the m danbl e and spreads

the generated data with a channelization code associated wth that
comeach deiniog codeis only apsasated y‘)’ ith ranes %m ’é‘ré?“a“ jcodg; rrﬁ4 OrrEélCth@F%ﬂé‘H into

t he appropriate me sl ot cat i S e conbi ned by
a c@sGRon; sach l%%Fﬂ%H‘CEdf‘rﬁ?ﬁﬂcpg?ﬁfB’%%b r}‘etgﬁmsg E%F up to radio
frequenc

Fadiat ed By 2740898 Bisefosgh Siing than Bkttt AR L REUEREN RERBRMedBe 0 |
di V% irdaYe é@ft%';;‘xh bFsQﬁ"x‘éEeﬁB&eBﬁﬁﬁunﬂb@ﬁcbr&n 14,, the radio frequency signal
wil | e trans ted mul ti ple antennas. At a UE receiver 28, radio
freq&w&mgl)griaisaiearr&bkeetodlawedtlﬂamam antenna 40. The received signals are
denodul ated to a baseband signal, such as by a m xer 42. A channel
estimation device 44 is used to estimte the channel that the comrunication
bursts were transmitted in using the transmtted m danble codes. A

mul tiuser detection (MJD) device 46 processes the baseband signal using the
estimated channel information and the active channelization codes to
produce hard synbols. ldentifying active channelization codes is shown in
the flow chart of Figure 4. One approach to aid in identifying active
channel i zati on codes at the UE 14, is to provide a mappi hg between m danbl e
codes (m danbl e sequences) 54, to 54N and channelizati on codes 56" to 56NM
58. Each m danbl e sequence 54, to 54N is associated with a set of
channel i zati on codes 56" to 56NM as illustrated in Figure 5. The sets may
contain only a single channelization code, which is a one to one mappi ng of
m danbl es to channelization codes. A burst transmtted by the base -4 -0
N OV 2002 station 12i with a channelization code of a mdanble's set is
formatted with that m danbl e sequence, 60, 62. To illustrate, if a burst

wi th channelization code 21 was sent, m danble sequence 2 is used for that
burst. At the UE receiver 28, after channel estimation, the transmtted

m danbl e sequences are detected by a m danbl e sequence detection device 48,
64. Based on the detected m danbles, a logic block 45) utilizing the

m danbl e to channelizati on code mapping 49, determ nes the set of possible
channel i zati on codes. A channelization code detection device 50 determ nes
t he received channelization codes based on the determ nation, 66. If a one
m danbl e code to one channelization code mapping is used, the |ogic block
45 determ nes the channelization codes. As a result, for a one to one

mappi ng) the channelization code detection device 50 is not used. The MJD
devi ce 46 uses the determ ned channelization codes and the channel response
for the m danbl e sequences associated with the channelization codes to
detect the data fromatl the bursts, 68. One channelization code detection
device 50 is shown in Figure 6. Matched filters 82, to 82M are matched to

t he possi bl e channelization codes and associ at ed channel responses as
determ ned by the logic block 45. Since only the possible channelization
codes need to be checked) the nunber of matched filters 82, to 82Mis
greatly reduced, reducing the conplexity and inproving the performnce of
the receiver 28. The power of the soft synbols produced by each matched
filter 82, to 82Mis neasured by correspondi ng power neasurenent devices
84~ to 84M The conparitor 80 determ nes the received channelization codes
based on the power neasurenent for each channel. If the nunber of
transmtted channelization codes is known, the conparitor 80 sel ects that
nunber of channels with the highest neasured power. O herw se, the
conparitor 80 conpares each channel's power level to a threshold to
determ ne the transmtted channelization codes. To aid in identifying
channel i zati on codes, channelizatio?a code information, such as transnitted
channel i zati on codes or a nunber of transmtted channelization codes, may
be signaled to the UE t4,. The signaled information can be used in -5 -0
N O~ 2002 conjunction with channelization/ m danbl e code mappi ng or when
mappi ng i s not used. The additional channeiization code information wll

i ncrease the accuracy in determ ning the active channelization codes at the
UE recei ver 28 Cne such S|gnal mould be a Iayer one si gnal , mhere t he

I Y I N 1 o L T I N 1 I Y e S N 1 M T




- 8 Na V 2002 CLAIMS Wat is clained is: 1. A nethod for a tine diyi giQn

« dupl ex/ code division nultiple access user equipnment to determ ne a&gdﬁtﬂ/2002
channel i zati on codes, the user equi pnent receiving a plurality of
conmmuni cation bursts transmtted in a tinme slot, the user equi pment

determ ning a mdanbl e associated with each recei ved communi cati on bur st

(64), the_nethqd a teriz  determnin ssi bl e channel i zation
codes of 8%@93‘%55 ?f}(/ Qg“% clg”m'rﬁ ﬁlgé: E{%l PG ﬁlg%utf’s e‘?ﬂ?‘hegﬁﬁ ‘H;glﬁﬁ icﬁe,m}?@gmn

m danbl escgfd. channel i zati on codes, each mdanble is nmapped to at | east one
channel i zati on code and at | east one m danble code is mapped to a plurality
of channelization codes {66); and for each determ ned m danbl e mapped to a

plurality of possible channeli zaft%[ﬁ&“\gggﬁﬁ, mat ching the received
comuni cation bursts to the possi el ization codes of that m danble

and determ ni ng .t NG i QEmRhiché ! S i cation
burst using a '?evilu (t%%gf thgisﬁ% i[n)g. 2. eﬁrﬁéﬁ@r{e%yﬁlggﬁg?hgféaqenﬁﬂ urther

char act er madtiplbyceeachasni saablator astbuses equipmeetsy Thssgstemtcothnvididates shi ft of
a base m danble code. 3. The nmethod of claim 1l further characterized by
each ni dalBngceBEnicationhusts gfach cpmnpnicasion byrst has agmiquechamnelipationz at i on
codes. 4. net.hod. i I V1.5l ILVLS] | tiple access
user equi ﬁbr?el@enatnd{& o&é%ﬁ@éfc%gr?,ag{‘ wela%fgglf %ggéﬁéﬁn%é)ﬂ%ﬁégfq eSlr?’trsr(l&f(r%’irE hegkl %onr?i danbl e
associ at eghatinkbliztid6 Rod€ CRireach Eanimunicand Birstidbeirabdjuedting (s siqd
characterized by: determ ning possible channelization codes of each

recei ved Bomthebagstaganishe midamhleeode manpst fythpchuretésrhanerlirpliescaded

h li zat h midanmbl e i d 7. AVEN EET .- 8 N C~V
5005 1o At defidiieds Comiaietion By Tock BefF AR o chtmutinh e slof e code i s
mapped t ORgcH @ ak the RiermlRangldhsgBld e EQdaThaRdliza@dlcode. The user

equipment receives the bursts and determines each received midamble code. The

user equipment determines the channelization codes of the transmitted
communication bursts based on in part a result of the determining of each received

midamble code.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is an illustration of a time division duplex/code division multiple
access communication system.

Figure 2 is an illustration of a communication burst.

Figure 3 is an illustration of a simplified base station transmitter and a user
equipment receiver.

Figure 4 is a flow chart of downlink channelization code ideatification.

Figure 5 is an illustration of midamble sequence to channelization code
mapping.

Figure 6 is a channelization code detection device.



for each determ ned m danble mapped to a plurality of possible
. channel i zati on codes, matching the received communi cati on bur st s‘BoN@M 2002
possi bl e channel i zati on codes of that m danble and determ ning the

channel i zati on code of that m danble's comrunication burst using a result

of the matching; and detecting data fromthe received comuni cation bursts

5> The et nadEsATEE R TR R TRy R R e RO RN “Code s
uni quel y assockighR@A Wubtacds §§1hfp§l/iﬁ@ﬁ bﬁseté?aii%n '&}aﬂﬁﬂf%ﬁzwﬁﬁa U®: reddifer et hod Of

claim4 further characterized by each m danble code is associated with a
pl ural it y28usinpendtivsen deteztion MM UT)dd3ata o bercammmnidated $0 the adtipt Bscode

R TN AT e e T R
det er m ni @%dﬁcé?d%?a{‘ﬁa'b% s@ﬁﬁﬂ%!p%}@%ba‘fﬂcb&rﬁﬁfél?%?&ﬂfsg ?éhgﬁ%ﬁﬁ’ﬁlln?@attibﬂn bur st ,

t he user equipnent characterize y. neans eterm ni ng possible

channel i zbidsO$ geiasd dataciactibdegaaitlyefdrmamaduniocatomubicaGdn beisnBya nappi ng
(49) between m danbl es and channeli zation codes of each received

conmmuni cagireslingand modylationderdemds o 4maliisegraadingrand adulatioa deMiganel i zat i on
d d | 1 | ' | i . of.
channol i 23k B3 adfe TR BARARACURERTRCS fod BIL Bdebliion ooneq o

a plural i gyde@bsdenssd WiR trbesiRuhicatioroburso AdgditionallE Mdiprdadeiatag@s @iy ed
comuni cation bursts to the possible channelization codes of that m danble

and det er muliplexedhatoc thgrappednitiags Hme stadeAlbpf thragomingaieblien bugstsmrani cat i on
b t [ | t . th t chi . .8 ANVENDE EET - ~NO ~ ~flO2 8.
The user SUTPBFLRY® SYMGE 12 AN GPINGId CREPUBLERPS U By aedt e dURnl e code
IS uni quelpadRTRGuBAE sWihidd 1Y aShixbE 3@ Tand HR38%o T ARy ]ihA08 radiated

by an antenna 38 through a wireless radio channel 30. If transmit diversity is utilized

by the base station 14, the radio frequency signal will be transmitted by multiple
anfennas.

At a UE receiver 28, radio frequency signals are received by an antenna 40.
The received signals are demodulated to a baseband signal, such as by a mixer 42.
A channel estimation device 44 is used to estimate the channel that the
communication bursts were transmitted in using the transmitted midamble codes. A
multiuser detection (MUD) device 46 processes the baseband signal using the
estimated channel information and the active channelization codes to produce hard
symbols.

Identifying active channelization codes is shown in the flow chart of Figure
4. One approach to aid in identifying active channelization codes at the UE 14 is
to provide a mapping between midamble codes (midamble sequences) 54, to 54, and
channelization codes 56, to 56, 58. Each midamble sequence 54, to 54 is
associated with a set of channelization codes 56,, to 56y, as illustrated in Figure 5.
The sets may contain only a single channelization code, which is a one (o one

mapping of midambles to channelization codes. A burst transmitted by the base

4-



9. The user equipment of claim7 further characterized by each mggmﬂ_‘ﬁ;ﬂﬂz

. code is associated with a plurality of the channelization codes.

user equi pment of claim?7 further characterized by conprising a multiuser
detection device (46) for detecting data of the received comunication
bursts using the determ ned channelization codes. 11. A tine division

ece vi ng i |75 IR MU AR RS of SEHARMAYERS: rilgdd Hia S 0 S1 o1

and det er widAmblededicaae B0 A SEQTustRE iFd Bulistea cHaffsli2v86n 818NN, &AL | on
burst, the user equipnent characterized by: a logic black (45) for
det er ni ni ﬁgltpmmﬂgﬂés%wameel isaused &or thasdwsstof each recei ved communi cation

burst using a [ 49 tween .m danbl.es .and, channel i zat.i.on codes, each
m danbl e is rra‘ggﬂﬁ ‘pg rg?e‘%eégét \gﬁﬁredaﬁ‘ﬁgheéf‘fn?g??'othégéﬂm midapbles:  one

m dambl & goginkes FBAREed By & nllisthHelstyudAte BIAARR| ot flaRN6F O ERa ANd 2
channel i zat1 on code detection device (50) for each m danble mapped to a

pl ur al ity thefdeparssi doldandiasna & gic block @5 ctdersng the midanhbleito ghddneliraoal ved
comuni cation bursts to the possible channelization codes of that m danble

and det er AP MAPPHIE dRatslarmynesi §F 60 Besstiacchanepliatien Codstmutti cat i on
bur st usi Eﬂarﬁlﬁﬁ?ﬁfb'n.tco%.cle?&ti tRR%0 dernlilbs HREecGIM Qﬁ'ﬁ{&ﬁ?%io laim 11
ec mat che

wherein t anneli zati on code detection device uses a ilter (82)

mat ched t eodabhsdamshdli@echianigl, 68 alfiadne atdinble codd ot BannBRzation
channel i zation code of that m _danble's communi cation burst. 9 AVENDED SHEET
w f N Q-Jcodopanmng Tusedslbe lagieiblost b dstermings fheichapyglizaten egdesadsseri zed by

cach ML B8 obd B Mo TR Ba ol n i PRy LT
m danbl e gogdie The MIDAS|RE 86 uWs itk R tdiniticdlchinhebatdi oabamathd ahhdn codes.
response for the midamble sequences associated with the channelization codes to
detect the data from all the bursts, 68.
One channelization code detection device 50 is shown in Figure 6. Matched
filters 82, to 82, are matched to the possible channelization codes and associated
channel responses as determined by the logic block 45. Since only the possible
channelization codes need to be checked, the number of matched filters 82, to 82,,
is greatly reduced, reducing the complexity and improving the performance of the
receiver 28. The power of the soft symbols produced by each matched filter 82, to
82, is measured by corresponding power measurement devices 84, to 84,,. The
comparitor 80 determines the received channelization codes based on the power
measurement for each channel. If the number of transmitted chanaelization codes
is known, the comparitor 80 selects that number of channels with the highest
measured power. Otherwise, the comparitor 80 compares each channel's power level
to a threshold to determine the transmitted channelization codes.
To aid in identifying channelization codes, channelization code information,
such as transmitted channelization codes or a number of transmitted channelization

codes, may be signaled to the UE 14,. The signaled information can be used in

5.



15. The user -equi pnent of claim 11 further characterized by conpri%gT@O@rzﬂoz
mul tiuser detection device (46) for detecting data of the received

comuni cation bursts using the determ ned channelizati on codes. 16. A

met hod for a tinme division duplex/code division nultiple access base

station to transmt conmmuni cation bursts, each communication burst having a

uni que ch l.zat | terlzed

by: provi g&ﬂgh‘g&%&%@?%% gl %ﬁgﬂﬁxgﬁgﬂngﬁ%@g“ %ﬁmgt (g-es an@gﬁ? g’gﬁ%ﬁe codes,

each m dagéyde The adaipipas dhamaahzhtaaséod@ﬁ@foﬁhaﬁmﬁvilzﬁ&m@e gedecians iat | east

one m danble code is napped to at |east two channelization codes which may

be trans nﬂ@tt:@mnmg tb@mﬂym<:bmnebnatmmr®dgs mtlmmUEameZﬁ deuch sigaali t t i ng

commnlcatlo tsfromt gse staE1 Ql gchtr dﬁm’runlcatlon
wes o 8

burst havi™? AP ey the; oy & 0pucHy
channel i Zﬂﬁsb@tﬂteﬁ‘%ﬂﬁx mé?nfomﬁldﬁemqmaammeaiefec&@n Bwlte@@g det@ﬁme; filel zed by

each m danbl e code is uniquely associated wth a shift of a base m danbl e
code. 18. redciviedeidanabls code(shapk eid logbedlaik4 Ssicoovanuthicichhencdizatisscdaas e
stati on, e base station transmttin ni cation burst each

it bR gt P

conmuni caty %W‘%‘l?f‘é‘f'mﬁéhﬁ rmineqingjdam sipg fhetecaygeediperaaiotiantl e

code, a i EET - 8
2 0n 2000 R e oA LUBER RIS AR BB PR i BT A )
mappi ng haeg @aﬁﬁblﬁhd@\ﬂbid% deagrpgtation. aAnétaasipp@mméﬁgfmI@bhambhmmoﬁode and at

| east one m danbl e code is map EEd to at |east two channelization codes
whi ch maycesie mf(m@ﬁw teing edger é%mglfnalc&ﬁtﬁmﬂn@h@ig@neugmdshysﬂlginﬁmqr&neous| y:

and neans for tr ti.o h transm t
commmuni caffh Hu avj/%%ggac a negldzlél{} Poh nga(?fiewetﬁga%eﬁgn Ioé mapped to
t hat Chan%h'tﬂ@ﬁﬁd&h&@@lﬁmnehza&on code mapping.

* * *



19. The base station of claim 18 further characterized by each m—@arNﬂ]V 2002
. code is uniquely associated wwth a shift of a base m danbl e code.

AVENDED SHEET . A A A AIE A A3 .Anl,.Af.A . ASI.AFA> ! 7
Ze8} xsni d_Z] ca] ca] ca] ca] c&a] ca] ca] ca] cal] ca] ca] ca] ca]ca] ca] ca] ca] c&a] cTa] cLa
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of channelization codes (66); and

for each determined midamble mapped to a plurality of possible channelization codes,
matching the received communication bursts to the possible channelization codes of that
midamble and determining the channelization code of that midamble's communication burst

using a result of the matching.

2. The method of claim 1 further characterized by each midamble code is

uniquely associated with a shift of a base midamble code.

3. The method of claim 1 further characterized by each midamble code is

associated with a plurality of the channelization codes.

4. A method for a time division duplex/code division multiple access user
equipment to detect data, the user equipment determining a midamble associated with each
received communication burst (64), the method characterized by:

determining possible channelization codes of each received communication burst

using a mapping between midambles and channelization codes, each midamble is mapped
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or each determined midamble mapped to a plurality of possible channelization codes,
matching the received communication bursts to the possible channelization codes of that
midamble and determining the channelization code of that midamble's communication burst
using a result of the matching; and
detecting data from the received communication bursts using multiuser detection

using the determined channelization codes (68).

5. The method of claim 4 further characterized by each midamble code is

uniquely associated with a shift of a base midamble code.

6. The method of claim 4 further characterized by each midamble code is

associated with a plurality of the channelization codes.

7. A time division duplex/code division multiple access user equipment, the user
equipment receiving a plurality of communication bursts transmitted in a time slot and
determining a midamble associated with each received communication burst, the user
equipment characterized by:

means (45) for determining possible channelization codes of each received
communication burst using a mapping (49) between midambles and channelization codes of
each received communication burst, each midamble is mapped to at least one channelization
code and at least one midamble code is mapped to a plurality of channelization codes; and

means (50) for each determined midamble mapped to a plurality of possible
channelization codes, matching the received communication bursts to the possible
channelization codes of that midamble and determining the channelization code of that

midamble's communication burst using a result of the matching.
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9.  The user equipment of claim 7 further characterized by each midamble code

is associated with a plurality of the channelization codes.

10.  Theuser equipment of claim 7 further characterized by comprising a multiuser
detection device (46) for detecting data of the received communication bursts using the

determined channelization codes.

11. A time division duplex/code division multiple access user equipment, the user
equipment receiving a plurality of communication bursts transmitted in a time slot and
determining a midamble associated with each received communication burst, the user
equipment characterized by:

a logic block (45) for determining possible channelization codes of each received
communication burst using a mapping (49) between midambles and channelization codes,
each midamble is mapped to at least one channelization code and at least one midamble code
is mapped to a plurality of channelization codes; and

a channelization code detection device (50) for each midamble mapped to a plurality
of possible channelization codes, for matching the received communication bursts to the
possible channelization codes of that midamble and determining the channelization code of

that midamble's communication burst using a result of the matching.
12.  The user equipment of claim 11 wherein the channelization code detection

device uses a matched filter (82) matched to each possible channelization code to determine

the channelization code of that midamble's communication burst.
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is uniquely associated with a shift of a base midamble code.

14.  The user equipment of claim 11 further characterized by each midamble code

is associated with a plurality of the channelization codes.

15. The user equipment of claim 11 further characterized by comprising a

multiuser detection device (46) for detecting data of the received communication bursts using

the determined channelization codes.

16. A method for a time division duplex/code division multiple access base station
to transmit communication bursts, each communication burst having a unique channelization
code and a midamble code, the method characterized by:

providing a mapping between channelization codes and midamble codes, each
midamble is mapped to at least one channelization code and at least one midamble code is
mapped to at least two channelization codes which may be transmitted in communication

bursts simultaneously; and

transmitting communication bursts from the base station, each transmitted

communication burst having a channelization code and the midamble mapped to that

channelization code.

17.  The method of claim 16 further characterized by each midamble code is

uniquely associated with a shift of a base midamble code.

18. A time division duplex/code division multiple access base station, the base
station transmitting communication bursts, each communication burst having a unique

channelization code and a midamble code, a mapping exists between channelization codes
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transmitted together in communication bursts simultaneously; and
means for transmitting communication bursts, each transmitted communication burst

having a channelization code and the midamble mapped to that channelization code.

19.  The base station of claim 18 further characterized by each midamble code is

uniquely associated with a shift of a base midamble code.
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