SUPPORT OF MULTI USER DETECTION I N THE DOWMLI NK This application clains
priority fromU.S. Provisiohal Patent Application No. 601180, 402, filed
February 4, 2000. BACKGROUND The present invention relates generally to
wireless tine division duplex using code division nmultiple :

access(TDD/ CDMA) communi cation systens. In particular, the invention
relates to determ ning channelization codes for use in nmultiuser detection

i n-the downlink for TDD/ COMA systens. A TDD/ CDMA conmuni cation systemis
illustrated in Figure 1. The system 10 has nultiple base stations 12, to
125. Each base station 12, has an. associ at ed operat| ng area. User

eqw prent s (UESDIPE@R'ITOFJMBIU'I!‘I{EE!@%IWI ‘I?E_f [ﬁf[@a communi cate
with that base station 121. Communications trans e dma base station

12, 'to a UE 14, are referred to as downlink conmuni catlons and
to a base station 12, are referred

conmuni cat i ons@hr angm tted froma, UE 14,
to as uplink ﬁ’tiﬂlﬂwﬁﬁ?lf aPidy fiordy SsBropisicophPateetivhpplicagivn dfo. sy st em
nul tipl e gRMEMRHE FHikPPSH 4. SRh i n a shared frequency spectrum One such
systemis pr oposegi-{:dr)l a ‘t“ﬁ‘.tfd generation w deband- COVA (W CDMA) st andar d.
In CDVA systens, nultiple comunications are sent in the shared spectrum
t he

and are distinguished by channelization codes- |In TDD/ CDVA systens,

shared spectrumis also tine dBﬂkiCil@dROHng repeating franmes having a fixed
slots, .such as.fifteen (15) time slots. Each tinme slot is

nunber of tirrﬁ:rl
used to tran ?p'?is‘f‘ﬂé‘?ve&ﬂpwfﬂm ﬁ?\‘l“ﬁﬂYd@mﬂhﬁkﬂmédmnndaplmmgAs a
bot h el] z ti on codes

sul t,  thée SEBHLER Br D fébl\!i'ﬂxéos n egf“gg%‘{j‘ siyﬁtegass ?n gqugcu

(a time slots. A sin zatro
the invention relates to detcmunmg channelization codes for use in multiuser

- detection in the downlink for TDD/CDMA systems.
" ATDD/CDMA communication system is illustrated in Figure {. The system
10 has mulfiple base stations 12, to 12, Each base station 12, has an. associated
operaling area. User equipments (UEs) 14, to 14, in a base station's operating area
communicate with that base station 12,. Communications transmitted from a base
station 12, to a UE 14, are refémed to as dowalink communications and
conununications transmitted from a UE 14, to a base station {2, are referred to as
- uplink comnmunications.
| t) | In a wireless TI?D/CD MA communication system, multiple communications
e are sent in a sh_arcd frequency spectrum. One such system s proposed in a third
generation wideband-CDMA (W-CDMA) standard. In CDMA systents, multiple
communications are sent in the shared spectrum amd are disiinguishcd by
channelizaﬁon codes. In TDD/CDMA systems, the shared spectrum is also time
| divided using repeating frames having a fixed number of time slots, such as fifteen
(15) time slots. Each time slot is used to transmit either oaly uplink or downlink
ccinuﬁunication_s, As a result, the (;ommuﬁnicat‘idns are disl;inguished by both
| channelization codes and time slots. A singié channelization code used in a single.

time slot is referred to as a resource unit. Based on a communications-bandwidth,




time slot is referred to as a resource unit Based on a conmuni cations
bandwidth, 1 . communication may require one or nultiple resource units.
Typi cal data nodul ation schenmes used in TDD/ CDVA systens are quadrature
phase shift keying (QPSK), binary phase shift keying (BPSK) and N
Quadrature Anplitude Mdulation (QAM, such as N=8, 16 or 64. Data is
transmi t t edofofuiicilion iR FEuite dig &QHHMBle%EdL@& BiEsSt § %@at 10 ation
burst 16 carries data in a single tinme slot using a SI% e c anne I'zation -
code (a si ndiemesesetimCEDDATDMA Systoms srakquadranmo pieat sldft Keying(QPEK) @singry

m danbl e 20, a guard period 18 and two data bursts 22, 24, as shown in

Fi gure 2. Ph%‘ierﬁhéf&#ﬁﬂégiﬁpsgéﬁaﬁzﬂ Suiadgguce fanpliude Moditation(QAND), Sivh aguar d
period 18 rfé he conmmuni cation bursts 16 to allow for the
difference’ 1l n"a “times of bursts 16 transmtted from different :
transnitters. Tb@tat‘lpt%%ﬁut@éf 3 SulR sy RnBORiA LollfuFOATBN AL 9 DUESt' s
data. The midanble 20 contains a mdanble code for use In estimating the
channel respansmicatiehbeen HShamieobitera single timensdol i a sBighcchaitiblidapbs
comuni cation bursts may be transmtted in a single tine slot, a receiver
nust be abfeda(@ sinale resgurcsinda éﬂfyp@r'ﬁ LqRmpRIFA Qs '@u@ml@h@ a@f@ﬂdﬁpﬂ@a@h to

th dat t { |VUD
| covers. aEta R SRR PRt 2. A4S Sharinist Megte 2! TntipldeRgiogiet s
transm tteghpide EwUEﬁta blPsts QQ%VT@ éuaH‘ﬁerf%Hrl%ts%ﬁaiq@s ‘i‘hc EEmMRation

recei ver needs to know all of the channelization cotes used to transmt the
_ bursts. | nbuke 1qo:mpusmrormﬁb riiffierende MY GOMY, timas of Warstd 16t arkdduen fvaknows
whi ch channel i zati on _ and_m danbl e codes are used for carrying information
i nt ended f@fferant trygsmiéiers: hhpéwapta busses Zndhensiain teicommayricad tedsedes, a

bank of Teh hr%(ijdgnllélé b conéun%saetguéambqg b5t fof usle in estimating the channel response

between the receiver and transmittter.

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 bugsts. 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 chaanelization/midamble combinations. The output pbwer from each matched

filer 15 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 comrelation
between chaanelization 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




possi bl e channel i zati on/ m danbl e conbi nati ons. The output power from each
matched filter is conpared to a threshold to determ ne whether a
particular channelization/ m danbl e conbi nati on was used. Due to the nunber
of required matched filters, this approach has a high conplexity.
Additionally, if there is a high correlation between channelization codes,
t hi s .appr, . of 8 2 iscl pses. a soc| ation
of 1 oy picna cadee CBUE ip iy Ao AP A ol eriph ol o S Hhotiie e
channel i zatdchiionOeheh tAikingS6QRIN3E BhsSeriiBavithor brand ¥eMeIPVSRYPY factor 2
each training _code is only associated with one channelization code. To
facilitate t h&O88&86P8dissloserusing chaninni estjrseyderived onasaddigsegdendcs fo a
branch of the DWEF tree. MWD 99/40698 di scl oses using channel estimates
derived fFYRESY Iﬁmbogéﬁdﬁ‘fﬁ%"éi‘f%‘m%%‘ﬁme soft symbols of received

comuni cafd : L& o I | avecalternate pr.oaches
for UEs %%Qﬁn%ﬁigl@?{)gébsg&ggﬁ té)l l%a(;"e sac[fgﬁg"ﬁém ég%chgs g%rt i3 i%h&%ﬂél tf’?%tqbg‘h“b odes
Accor di ngbtgrmint thesadi@@ichahedizh@olaydsal t er nat e approaches for UEs 14, to
143 to be able to determ ne the active channelization codes. 2a approaches
for UEs 14, té&caudingly. Bds desiabledodeverltirme approadics fer GUBatabila abitenble
codes. S I\$/_ARY. Iglgaccordﬁmce W-th an aspect of the present invention,
there i s BrEHEGMNG ach¥e Fhanelipahiancodels) for a wirel ess time division

dupl ex comuni cation system using code division nultiple access, where the
system comuni cates using conmmuni cation bursts, each communi cation burst
havi ng a uni que channeli zati on '
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code, the UE conprising: an antenna for receiving comruni cation bursts; a
m danbl e detector which detects each m danble code in a received

comuni cation burst; a logic block which determ nes the channelization
codes related to each detected m danbl e based on a mappi ng of m danbl e
codes to rel at ed channel i zati on codes; each m danble code being related to
one or nore de t _one mdnbecderelatedtoa
plurality ?ﬂpm f‘? ft 6‘?1?%3&83%6 a%i‘ {On‘gei E}qleigltela %ézt BB or whi ch
detects chgpgeg!l i zatl on codes in the received conmuni catl on burst from
anong channelization codes determ ned by said |ogic block; and a multiuser
detection device which recovers data fromthe received conmunication burst
based on in part the channelizati ggl\m detected by said channelization
code detector. In accordance with r aspect of the present

i nvention, thqf@cddtdanet MihdRthspedd SEtheSHticRMBREntlodEMefds pfovidddal ess tine

di vi si on dupI ex conmmuni cation system using code di vi si on mul tipl e access,
wher e t he ssgsepnpmens(ili) foa wielass tirge dn'mmmduxdcx omipunisaten yaich

comuni cation b st .havi n uni qu nnel i zati on cog% and a m danbl e

code whi ¢S gsielvpion m téiﬁ%ﬁ“teﬁs o i favHEncommMcalS ¥88each such
m danbl e CQAEHRGLABIHHGY @hoh EfhmbfRatich RS hatliR 'Hlﬁil%@éh'&%l&@% the UE

conpri sing: an antenna for recei Vi ng comruni cation ursts; a m danbl e
det ect or vdudehhdéﬂ:“eumprsa@ amiaokamid ﬁ)rcmwmglc@nmaneahmnburatsgmmni cation

burst; alo k V\:hl c get erm chanpnelizatiqQn codes related to
each det edt §]?-e etﬁ?fsﬁa‘%arﬁb{ H‘g’lfb i &AHE Codes to rel ated
channel i Zaécﬁﬂﬂu covers -3
data fromthe rtggégﬁ)\?le lrﬁggg%ﬁﬁ{cggr%ée?ﬁ giaegglchgl ‘éhﬁzéﬁ%rf&d@%

related to each detected midamble based on a mapping of midamble codes to
related channelization codes; each midamble code being related to one or more
channelization codes, at least one midamble code related to a plurality of
channelization codes; a channelization code detector which detects channelization
codes in the received communication burst from among channelization codes
determined by said logic block; and a multiuser detection device which recovers
data from the received communication burst based on in part the channelization
codes detected by said channelization code detector.

In accordance with a another aspect of the present invention, there is
provided a user equipment (UE) for a wireless time division duplex
communication system using code division multiple access, where the system
communicates using communication bursts, each communication burst having a
unique channelization code and a midamble code which is uniquely related to the
channelization code, each such midamble code being uniquely related to one
channelization code, the UE comprising: an antenna for receiving communication
bursts; a midamble detector which detects each midamble code in a received
communication burst; a logic block which determines the channelization codes
related to each detected midamble based on a mapping of midamble codes to

related channelization codes; and a multiuser detection device whichirecovers




channel i zati on codes determ ned by said | ogic block. BRI EF DESCRI PTI ON OF
THE DRAW NGS Figure 1 is an illustration of a tinme division duplex/code
division multiple access comrunication system Figure 2 is an illustration
of a communi cation burst. Figure 3 is an illustration of a sinplified base
station transmtter and a user equipnent receiver. Figure 4 is a flow
chart of downlink channelization code identification. Figure 5 is an
illustration of m danbl e sequence to channelization code mpping. Figure 6
i s a channel i z@td s G@RARCEISEREIhBINRENICKIrst bad@ o PAlltEY DESCRI PTI ON OF
THE PREFERRED EMBODI MENT(S) Figure 3 illustrates a'sinplified base station
transmi t t e¢hapgeligatiomcades detcehinagb}zsaidéd)gigblmk.ti user detection (MJD). Data
to be conmunicated 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 particul ar commugRrEst DESCRIPPION ERCRHEIIRMAVIRGE O burst's gener at ed
data is subsequently formatted into a communi cation burst by a spreading
and nodul at i oFigieeilcie aB4llugtatidd Kf aTiee divistardduydexdostiendidisicat moltipttevi ce 34,
to 34K adds the m danbl e and spreads the generated data with a
channel i zAFEH COPGRINIGECBEYAFBA with t hat commruni cation burst.
Addi tional ly, F‘i%ﬁe%éﬁ?ﬁlugﬁét?oﬂ .J&o’?%nuﬁ? thzinﬁlu?éed into the appropriate

ion burs

time slot. Al ‘the communi ca s are conbi ned by a conbi ner 52.
The conbi ned EiguiBiicat IBUriitsdRa dhplifed Bhat dionRrankMittetding afus@guency,

such as by a mxer 36, and the radio frequency signal is radiated
equipment receiver.
Figure 4 is a flow chart of downlink channelization code identification.
Figure 5 is an illustration of midamble sequence to channelization code
mapping.

Figure 6 is a channelization code detection device.
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nna 38 through a wireless radio channel 30. If transmt diversity
Pg 3?i??22d by the bage station 14" the radio frequency signal wll be
transmtted by nultiple antennas. At a UE receiver 28, radio frequency
signals are received by -an 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 estimate the channel that the

[ [ ' i j ' d m danbl e
comuni cat i OpEYIY B IFED YISO R AT gl;e@[b_rlj t :
codes. A nultiuser detection % evi c@fg@%ﬁg‘é‘%@?@m%ba{lqoﬁl gnal
usi ng the estFimrceﬁlilbfs&mselasimf)ﬁﬁémﬁz#s@@;aﬁﬂﬂuﬁﬁ%ﬁnﬁtﬁ?iﬁ’&&?i‘fmﬁc&%& des i s
codes to %.od_uce hard synbols. Identifying active channelizat1on co

i S degectitingM D) 4 Dagn icited & the dttve@rtd fyi ng
shown in £RESIEIRritysen g Wﬂ?gmgr ovi de & mapping bet ween_

o ) o OB M R, Blia tsratons 32ofock ek asmarmtet B3oe Bhy o odos

m danbl e codes

' . 54,..10 54N.j s associated with a
ot S o R i e oG 1 e
sets may buostagendaatey datasis3gbsequbaiy fddzabd fito S5 mitiESEod Eu@{ gg%b 0

mappi ng of nrdanbl es to channelization codes. A burst transm y the

. i m joadevianié) o i dThe iof and modamdlon'devgetl S
base -4 Yreigpabmodpiation ! MGO,S%S@T% illustrate, if a burst

formatted;mi LR thai t@?gﬂ&%h%ﬁ%ggq%g the senaiated dagwith @echaniglizasied f or t hat

W eh channéllza'f_lon ' 2 estimmation, the transmitted
o S e o o R B G e
48, 64. Bawleigleoxnd indoethd LippedREASTHARMIBES Al RO CEmAhAT DR bl J-21 N9 the
m danbl e c%&b?ge?inbr;rea! cloﬁgi;tgr%l The combined communication bursts are modulated u p
to radio frequency, such as by a mixer 36, and the radio frequency signal is 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
antennas.
Ata 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 acti.vc 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
changelization codes 56,, to S0y 58. Each midamble sequence 54, to 54, is
associated with a set of channelization codes 56, t0 56y, as illustrated in Figure 5.

The sets may contain only a single channelization code, which is a one to one

mappiag of midambles to channelization codes. A burst tragsmitted by the base

4-




.code mappi ng 49, determ nes the set of possible channelization codes. A
channel i zati on code detection device SO determ nes the received

channeli zati on codes based on the determ nation, 66. |If a one m danble
code to one channelization code mapping is used, the |logic 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 wused. The MJD

devi ce 46 susida thevidehehthisa ' s e th hannel
response fsor thej?m' danbl e sequgﬁgggﬁagigg*g%gg%\%%ﬁ?{]ﬁoe“%ﬁs r‘n"é‘F}f gk}ft[i on

codes to midambie sehuentzt 60, 62r Fmilinistratd) if alburss dth BSandiRiehasdet i aati on code
is shown.in Figure 6. Matched filters 82, to 82Mare

detection devic Sgp

mat ched tée‘fthg“‘g%@ [FPaueaKa dierseddor Bt boses and associated channel

responses as d ' y 1 l.ogi ¢ bl ock.45. Since only the possible

channel i zat i ongtégﬁdéggﬂiﬁ%ggxfroggeﬁ%ﬁgﬁﬁ‘é‘l??.ef‘f{@atfﬂ}hﬁ'g‘? “WSWQH@@%MWQ ers 821

to 82M | gedifegadd r ' | Ndol pprQvi ng the
ediicfady ate tRRUEADy F BRMRINGsdoflende TR tﬁﬁghggggqsgygoﬁgs

performance of the receivér 28. The power uced by

each. mat cHedletédiccemidanbles a 18giMblacks atiligidg e GdnTsie 00 Shdthe RSN
measur enent . devices 84, to 84m The conparitor 80 determ nes the received

channel i 26895 MaPBis 49a dederBungsh hepsetepl possibler eamielizatioreaotechannel . | f

Sel ect's ¢ RERMERERIETd R BRI ED0 REcFRR e Forsienh hangelinion
i oShol 6 16" door Ty ne g panaarBs; F FERENPRIB e Jo B Hlavnilion "

i dent i fyi ergleahappiag il othe dogle block MSriedrints iR cleamelia{y Rk 0Rs  such as
transmtted channelization codes or a nunmber of transmtted channelization
codes, nedrpeltdPEhane® ans mappingetheshanmpibigatgingeale détectibodavce 50 isxan be used
in -5 used. The MUD device 46 uses the determined channelization codes and the channel
response for the midamble sequences associated with the channelization codes to
detect the data.from all the bursts, 68.

One éhanneli-zation code detection device 50 is shown in Figure 6. Matched
filters 82, to 82,, are matched to the paossible 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 824
is greatly reduced, reducing the complexity and improving the performance of the
recetver 28. The power of the soft symbols produced by each matched filter 82, to
82, 1s measured by comesponding 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 channelization codes
1s known, the comparitor 80 selects that number of channels with the highest
measured power. Otherwise, the comparitor 80 compares each channel's powerfevel
to a threshold to dctetminé the transmitted .channelizati(.m codes. |

To aid in identifying channelization codes, channelization code informétion,

such as transmitted channelization codes or a number of transmitted channelization

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

.5




conjunction wth channelizati on/ m danbl e code mappi ng or when mapping is

not used. The additional channelization code information will increase the
accuracy in. determning the active channelization codes at the UE

recei ver 28. One such signal would be a | ayer one signal, where the

m danbl e code or m danbl e code shift is associated with the information.
The m danbl e, detection device 48 determ nes the received m danbl e code(s)

and the | 6BRNUNHIB Wit shansedization/midarsblgreodt npppirgnocetien mdppig®inopn USi Ng
t he deterym i I des ,.Usi ng the recoyered information, the
channel i za %?@ggﬁﬁ%ﬁ% é’dﬁé)“f&!gﬂéuqfh‘é'lu HEBRASe He dcafurcyrint | on t o
aid in taeeahdnipahtzady 1 I Anot h proach_signals
channel i zation code i n#@%??%ﬁﬂﬁé?ﬁ‘g&a%ﬁ‘?&gﬁ’%‘i%“%f%ngf’)‘?“ﬂ? Sghghal is

gener at edwbyld beea imtenonk sigaal, @Hické Yhe MY ebde b nSHIRB lﬂﬁ‘ sed in
conjunction with layer one signals or wth the r?i da‘ﬁ%fie;ec%anne I gsati on

code mappifigciateg with the fadormations, Themidamble detetti¢Bvito48 detimpleeds i Me
di vi si on .G ni_cati.on system using code division nultiple access,
wher e thel%gglg e%ﬁ%ﬁ ﬁ?%eéf)eaéidtféi’ tc Ewifﬁﬁ%%@hm@ﬁzmhmde

comuni C&hfdal i i ilp" ' irzation code,  .the UE
conprising: an glriﬁﬁ gﬁ%ﬁ%&%@%%%%i cary @'r?geclﬁ’ﬁ'f:%‘:fié‘,‘géf“ﬂ{‘%nbl e

det ect or thhthinndizaonsodaditetictoddies SOERs ik RcoREE) MESmARTT MLt | On
burst; a |ogic block which determ nes the channelization codes related to

each det di¢ Ehanugiigafiam ewodsaletamumatiomappotigr appriada lnalscadatelagsg! at ed

channel i’ i codes; each. m | e code being related to one or nore

channel i ?%%h}: g[rqogg‘%éosf', usipE ¢ layet %gﬂ‘?[d% ggnal is generated by the network
circuitry. The layer 2/3 signal can be used in conjunction with layer one signals or

with _the midamble/channelization code mappihg.




code related to a plurality of channelization codes. a channelization code
detector which detects channelization codes in the received conmmunication
burst from anong channeli zati on codes determ ned by said | ogic block; and
a multiuser detection device which recovers data fromthe received

communi cati on burst based on in part the channelization codes detected by
said channelization code detector. 2. The UE of claim1l wherein the
channel i zati on code detector conprisesnmatch filters for each determ ned
channeldizghj@n code to produce a filtered signal corresponding to each
determned Channel i zati on code, correspondi ng power neasuring devices for
measuring the power of each filtered signal produced and a conparator for
conpar dndh tuser egvipmentdhdt)r Grenmgrelgss time division cluplen 2owhevmicationsystem

channel izati on, code. det ect {1 onpar es t‘?fﬁ poywer neasurements to a
pr edet 8P MBn e den r BiRiony Wﬂ B%yngcctﬁ’é%er Fed ERarfveieny o COBENUMCRISS o USHIE
det ect i ‘hes I : I ek i Ss0Gi af.ed wi.t h
mat che o HERIGE WS ERgk B RAnRba0N Bkt AL RO sBADRTAANEN ot
threshthglUFAconipgsikde of claim 1 further conprising a channel estinator
whi ch uses received m danbles of received bursts to produce channel

est i mat i ons agfantémsa feckcowihdhoomnumicdtemsiburithe channel estinmation of a

received burst is used by the midambhle detector, the channelization code
detector an& & t fieieelPr qtiieh | dategisvicash midamblesecede citaian movkvedei n

t he Ch@%@%ﬁ@éﬂ&ﬁ@%e detector conprises match filters for each

determ anne ion code to produce a filtered signal corresponding

to each det grgpRestotbaiE HeRknEsCRLShanRELERRANY IR PAVE! tJ BAF LR ed

devi ces for
midamble based on a mapping of midamble codes to related channelization codes; each

midamble code being related to one or more channelization codes, at least one midamble
code related to a plurality of channelization codes.

a channelization code detector which detects channelization codes in the received
communication burst from among channelization codes determined by said logic block;
and |

a multiuser detection device which recovers data from the received
communication burst based on in part the channelization codes detected by said

channelization code detector.

2. The UE of claim 1 wherein the chanpelization code detector comprisesmatch
filters for each determined channelization code to produce a filtered signal corresponding
to each determined channelization code, corresponding power measuring devices for
measuring the power of each filtered signal produced and a comparator for comparing the

power measurements.

3. The UE of claim 2 wherein the channelization code detector compares the

power measurements to a predetermined threshold whereby a determined channelization




measuring the power of each filtered signal produced and a conparator for
conparing the power neasurenents. 6. The UE of claimb5 wherein the
channel i zati on code detector conpares the power neasurenents to a
predeterm ned threshold whereby a determ ned channelization code is
detected if the power neasurenent of the filtered signal associated with
matched filtering for that determ ned channelization code exceeds the
predeterm ned threshold. 7. A user equipnent (UE) for a wireless tine

di vi si on dupl ex comuni cation system using code division nultiple access,

wher e thée fyddiedted dNtepEaéimetsirdent BRI REeH Aiendl WsSdate8 36t mat hed
conmuni cati on burst having a unique channelization code and a m ggn% e

code whiltehing fouthiat deteymineidathagnebzation aiderexebedsathi thresholel. each such
m danbl e code being uniquely related to one channelization code, the UE
conprising: an antenna for receiving communi cation bursts; a mdanble

det ect whi L fdanbl de | L ved i cati

ur ot ;8 & Pogte Uf SER PATHBREorRnGSng A haahlEfiimidior silEbdBe FePRedd 1 o
h dgi 7 | f . Han I

Channel | canpes OF SNl BRRRy P IpRaBe RLRtndt AR TP b ukd SR,

from t wherein ¢he ehbrmeiestitnatioh of a feveivtd baseds aed Py RRE nidadbidadkRslor Z@ki ON
codes determ ned by said logic block. 8 The UE of 'claim7 further -

conpr i shampelizeiemende datedtanand saidimnltivsesdatectimindaviceri danbl es of recei ved
bursts to producing channel estimations of the received bursts wherein the
channel estimation of a received burst is used by said m danbl e detector,
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*filters for each determined channelization code to produce a filtered signal corresponding
to cach determined channelization code, corresponding power measuring devices for
measuring the power of each filtered signal produced and a comparator for comparing the

power measurements.

6. The UE of claim 5 wherein the channelization code detector compares the
power measurements to a predetermined threshold whereby a determined channelization
code is detected if the power measurement of the filtered signal associated with matched

filtering for that determined channelization code exceeds the predetermined threshold.

7. A user equipment (UE) for a wireless time division duplex communication
system using code division muitiple access, where the system communicates using
communications bursts, each communication burst having a unique channelization code
and a midamble code which is uniquely related to the channelization code, each such
midamble code being uniquely related to one channelization code, the UE comprising:

an antenna for receiving communication bursts;

a midamble detector which detects each midamble code in a received

communication burst;




SUPPORT MULTI USER DETECTI ON I N THE DOANLI NK  ABSTRACT A wireless tine

di vi si on dupl ex comruni cation system using code division nultiple access
has a base station and user equi pnents. The system conmuni cates using
conmuni cation bursts. Each communi cati on burst has a uni que channelization
code and a m danbl e code. Each m danble code is mapped to a set of at |east
one channelization code. For each comunication burst to be transmtted in
atime slot from the base station, the m danble code napped to that
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based on in part a result of the determ ning of each.received m danble
code. beirgf baged on in part the channelization codes determined by said logic block.

8. The UE of claim 7 further comprising a channel estimator which uses received
midambles of received bursts to producing channel estimations of the received bursts
wherein the channel estimation of a received burst is used by said midamble detector,

said channelization code detector and said multiuser detection device.






