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. associated operating area. User

equi pnent s ( UESYPRORT OFIMBILITIUSHreDETHAON a comunicate
with that base station 121. Conmuni cati ons trgﬁgﬁ?‘tﬁ ?J}Vp‘gblﬁa base station

12, 'to a UE 14, are referred to as downlink comuni cati ons and
ma. UE 14, to a base station 12, are referred

communi cat i ons.t.ransni Lted fro _

to as upli nksgﬂmﬂiwﬁﬁ?qaﬁ@sﬂwfﬁy {ordy SsBropisicophRatcnivhpplication dfo. syst em

mul tipl e GoEeAhEai SRigh. i n a shared frequency spectrum One such
) ?ﬁﬁgb?ﬁ% generati on wi deband- COVA (W CDVA) st andard.

systemis propose
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 tinme dBACGKGROEINI repeating frames having a fixed
15) tinme slots. Each tine slot is

nunber of tirrﬁzpslots .such as. fifteen (15) : r
~used to transt f,pl“ﬁs?(f{éqvegﬁpg nﬂﬁtp;; grucsHlydo Wirelasktime division duplex using
‘ fj} codedivision multiple access (TDD/CDMA) commuuication systems. [n particular,
SR the invention relates fo -detenmining chaanelization 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 communications. |
| t) | In a wireless TI?D/CDMA 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,




conmuni cations. As a result, the comunications are distinguished by both
channel i zation codes and tine slots. A single channelization code used in a
single tine slot is referred to as a resource unit Based on a

communi cations bandw dth, 1 . communication may require one or nultiple
resource units. Typical data nodul ation schenmes used in TDD/ CDVMA systens
are quadr at Jhes ' i d ' ahage,shi h?c%f' . ( BPSK)
and N @adr%ﬁe%n@?ﬁt’fﬂ?ﬁ%uﬁt*ﬁ%ﬁ g&\;}gé&%%ﬁmg; ?ﬁp:lga (%a%a or gaq 10Eiata -
Is transm stlemndsmsedimTI3PATONMA spstargs sroquadramed ptone bhiftdeginy§QPSK), binary
comuni cati on burst 16 carries data in a single tinme slot using a single
channel i zaPh#w shifp devipg (BPRE) aind N Qlwadtyse iAmyplitade Modudationot@Ad)csuchas
burst 16 hﬁqs—% g%da le 20, a guard period 18 and two data bursts 22, 24,
as shown ih Fryt? &8 2 The nidanble 20 separates the two data bursts 22,

24. The guard pphiO¢k &&ﬁﬁm@é@ti@ssuwesygemzuﬂgiﬁgté&ﬁnum% bufsed 019;?' | Qw for

the difference in arrival tinmes of bursts 16 ttransmtte om di erent
t ransm t t ecemnilinécation bukedt d GnarddssdaPPin Pdnglening slot iken Lo bR dahhelzalidhst ' S
data. The m danble 20 contains a m danble code for use in estimating the

channel r eSpbni@single repeurceunél) r dcepiral campuricatitgmbucselt haj neidamble 26] @
communcat LR BRI B HETA B B R P, gl 5 e
A S
transnmittcbuuse b healltfEstor The diftavace @l hmivhieimes of Burdalls, widsemitbDirom
different transmitters. The two data bursts 22, 24 contain the communication burst's data.
The midamble 20 contains a midamble code for use 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
récovcr the received data 1s 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 pbwér 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




recei ver needs to know all of the channelization codes used to transmt the
bursts. In the proposed TDD node of WCDVA, each UE 14, to 143 only knows
whi ch channelization and m danble codes are used for carrying information
intended. for it. To determne all the channelization and m danbl e codes, a
bank of matched filters is used to detect all possible

channel i i | I i -fhe o . r fro ach. . mat ched

1 tor | ool Sl e B e oD Wi S M AR, coded DB fidgte he
channel i zsddcintion] ehehitlaining FbqRALE R asY@Sated RGth ABi8ndtPof e PVEPELOf required
matched filters, this approach has a high conplexity. Additionally, if
there is a hi $08806P8dissipseputing dranabbestislates sletived frodesacking seqaemeaash
may haveﬁgoor pe fgirgg&gcef. GB2351422 di scl oses an associ ation of training
codes an& 'CRAURARSYRPPLPIEeried COmBURIEYIGNSHg and channel i zati on codes are

associ at eq..sQr t: £ ven . .sar ' [ ch, training code is
only assggicg@ggglaﬁ ¥ E}Q%?\S‘Zrag}%aﬁnmeﬁgzag?ﬂ{g n@%ggg(g%c of%ralgéf !lflafoeizgﬁg%e iSio
associ at ideterm@a el ididiethagnseguenealdss associ ated with a branch of the DVSF
tree. WO 99/40698 discl oses using channel estinmates derived fromtracking
sequences to Aexdingleitdpesispletolhevoiltarsate appdactemforiVEal4,a044, (o be able
Accordingly, it ig desiraple t.o:-have alternate approaches for UEs 14, to
143 to b&%%?r@?%&eﬁflg?ggﬁ@ei‘ﬁ@‘%d@% channel i zati on codes Accordingly,

it is desirable to have alternate approaches for UEs 14, to 143 to be able
to determ ne the active channelization codes. 2a approaches for UEs 14, to
143 to be able to determ ne the active channelization
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codes. SUMVARY In accordance with an aspect of the present invention,
there is provided a wuser equipnent (UE) for a wireless tinme division

dupl ex comuni cation system using code division nultiple access, where the
system communi cat es usi ng communi cation bursts, each conmuni cation burst
havi ng a uni que channelization code, the UE conprising: an antenna for

recei ving comuni cat i rsts,; , danbl e det ect or. I ch detects each

i danbl o ciptorenes o 1% RS Liisahe bl e 5 sy d gheBReh Bt un: o

det er m nescddhg channelization codes related to each detected m danbl e
based on a mappi ng of m danble codes to related channelization codes; each
m danbl e code being related to one or nore channelization codes, at | east
one mdanbl e code related to a pIﬁﬁ@%&%%¥§f channel i zati on codes; a
channel i zati on code detector whic channeli zation codes in the

recei ved comMypizedfréfie Rithsn dspibaiRNeschemiaitiondtieRdls ﬁf—tﬂ&‘cﬁed aeterm ned by
said logic block; and a nultiuser detection device which recovers data

fromthe ruseeepupmentbil) foa wiselettine dyagendapet comanuicatinn syktgmel i zat i on
codes det ected o(%)féd?ai'd %_E@tglﬂel i zati q‘n ct%de detector. .In accordance with a
anot her aspH&¥® YD f apirienticen. ?ISH%?@ cf’glmlﬁlr“@\tﬁsd‘@’_&’ga user

equi pnent c(olriﬁ)luﬁieéticﬁa B’ﬁritg'elﬁ%c&mﬂﬁnféht\fdxﬁhﬁ& }f&k*ﬁlg%.lni@férﬁi'i‘alﬂﬁé}ﬁéﬂi&ﬂ system

usi ng code division nultiple access, where the Ssystem conmuni cates using
comuni catdodn, tha B symprasidy: ao aneni o ireneivbng séminavicatipreburstsi ue
channel |z | e S A Wil 403D es iR mble Salle'if o fobebed ¥ Felated to the
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; 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 code, each such m danbl e code being uniquely related to one
channel i zati on code, the UE conprising: an antenna for receivVving

communi cation bursts; a mdanble detector which detects each m danbl e code
in a received comunication burst; a logic block which determ nes the
channel i zation codes related to each detected m danbl e based on a mappi ng
of m danble codes to related channelization codes; and a nultiuser

det ecti on device which recovers -3 data fromthe received conmuni cation
burst based oRriatd¥rfidlific debSivedERMMBhicERI MisitASSorfBiRTheed by said logic
bl ock. BRI EF DESCRI PTION OF THE DRAWNGS Figure 1 is an illustration of a
time divi s¢thennelizetiensaiss detginingd by saidllegipblckaccess communi cation system
Figure 2 is an illustration of a conmunication burst. Figure 3 is an
illustration of a sinplified base station transmtter and a user equi pnent
receiver. Figure 4 i SBRIfH DYSERIPTION SlomREIDkAShAISE! | zat i on code
identification. Figure 5 is an illustration of mdanble sequence to
channel i zat i oFigurdd is maphustatiokiofj artan&divisien digderieddezdivisam moltipledet ecti on
device. -3a DETAILED DESCRI PTI ON OF THE PREFERRED EMBODI MENT(S) Figure 3
i |1 ustrat SCESSPRPIYHGEEN B¥¥&st ation transnitter 26 and a UE recei ver

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 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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[ l user detection (MJUD). Data to be communicated to the active
6ESUSHZ? ?g|543 S produced,bg da%a generators 32, to 32K Each generator
32, to 32K produces data to be sent in a particular conmunication burgt.
Each communication burst's generated data is subsequently formatted into a
comuni cation burst by a spreading and nodul ation device 34, to 34K The
spreadi ng and nodul ati on devi ce to 34K adds the m danbl e and spreads

34, L
, : i ' .t h that
e Jener o SOEHR BB L O R S D R B e

conmuni cation burst. : _
into the approﬁig’uaﬁéiltdsnmtalaeimpﬁﬁéc_i@zisck&ﬁoﬁ&ﬁﬁ@ﬂﬁ'ttﬁ?%%ﬁHQW@E&eﬁ% dul at ed
conbi ned a. combi ner 52. The conbi ned communi cation bursts are ul ate
up tor agg Ysingdpuitinser deteptionddMy)a Dt er be3®mmmticatbe (o b vk aARenCy
signal is ifl&e-d bé{ an an(l[lenna 38 throu%h a wireless radio channel. 30.
'f transm {"a%'l'vérlg iPEoyeed By, 44t ggrergiprs gg, 4 a%?&l Jeachi gﬂﬂcrﬁigzr Blgsto;ﬁtjleo
equencyns | . tiple antennas. At a UE-
];recgi very%[?fig?%ldciia\gd #dr%e(t}%g%cy @I g%‘gﬁgc%gulg%%(ﬁ\/%‘ﬂmbyaﬁ CAFTEIMERU0D.  The
recei ved birgtiapenaned dannid shbsetchty PorktkEH NS 2 UokilAbnicHIGHbAZ BY 42 M XT
42. A channel estination device 44 is used to estinmate the chanhel that
the comfiPRFading gkl medulagondedice Bdnoiid t Fte spreading and RS dhei06 et ced

' ' [ MUD) device 46 processes the
mcarblc setese i IHESLCRSELA, WD) deniCe ue brocctees The
hannel i i deBuw Qﬁﬂﬁﬁ . . ldentifying . active

gh:mgl : zkgﬁ:gﬂsog%des %[gmsaﬁovm | ﬁﬁgﬂ ?ﬁ%&b@ﬁ%“ 'tii?ﬁfgf%gdﬁt?lmeappr oach

to aid i multpledcd innghacipprpiiainel 188t A8NLGREESmAuntiiRio il drs

combined by a combiner 52. The combined communication bursts are modulated up

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 (MUDY) 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-




.to provide a mapping between m danbl e codes (m danbl e sequences) 54, to 54N
and channelization codes 5611 to 56NM 58. Each m danbl e sequence 54, to
54N is associated with a set of channelization codes 5611 to 56NM as
illustrated in Figure 5. The sets nay contain only a single channelization
code, which is a one to one mapping of m danbles to channelization codes.
A burst transmtted by the base -4 station 12, with a channelization code

of a m dagbiiensiXakith 9 dhanrBiZhEsh Ybddof %Eida:ﬂg' GAURG €oiabG,, 62 To
illustrate, if azibur st with channeli zgt?on co feé%%k\%ago s?gtﬁ&,w‘m gﬁ’r‘r‘ol e
sequence midsmbiedqaiencet 6Q62bTpsllustate, ifabudtwitcbansslizlon 86dE | ghannel
estimation, the transmtted _m danbl e sequences are detected by a m danble

sequence S%Q‘eﬂ“il‘ﬁﬂb Sefecacag is gsed fppdwgbent. the detected midanbles, a logic
det or i nes t he SIS sEUPER Hics AHEFT drsmoiinsh dh cammikameninble | on code
he. det or s mat T on B8 e O Bk B, BOSn Code
mappi ng i theudnterted meddrolyes; alibgic lblatk 41% utifising @ @B 6 ehidRiibahcodes. As
aresult, for a one to one mapping, the channelization code detection
devi ce 5094 HAPPIRE LS. daRrmipD Hiyseleolpostible thanndbivation wades. A
sc0c at o HRPHERRE ARl PARE 30 dBRREIES b ecctyrg Hvaclisaiom al | the
6. Nt ched T o g B R P e 0 rBnfiAon 2t Lo
codes andcalesuapmne s used, the logic block 435 determines the channelization codes. As
aresult, for a one to one mapping, the channelization code détection device 50 is not
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 c;)des
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
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channel responses as determ ned by the |ogic block 45. Since only the
possi bl e channelization codes need to be checked, the nunmber of matched
filters 821 to 82M is greatly reduced, reducing the conplexity and
i nproving the performance of the receiver 28. The power of the soft
synbol s produced by each matched filter 82, to 82Mis neasured by.
correspondi ng power neasurenent devices 84, to 84m The conparitor 80
det er m ne§°WY EC‘I“%'CE#@@Ba@%mﬂlﬂadmemdemmﬁ@onwhémm@wis not

er of transmtted channelization

measur eme ' . channel ...1f. the nun r
codes isd crﬁ%\?nh,e%?ﬁgmg%ﬁ%ﬁﬂ‘?‘b?“% code dormatson will Rserase thestvgnrseydn wi t h t he

hi ghest  gE@aHingdk R WSS | : i tor. 8Q.conpares each
channel 's power Ievel ‘{eoc@‘gﬂ?ﬂir%gg ’(l)lcéﬁ'%oa%@%meév? -t fteagl
channel i zwoubhbeadyer ne sigdal, Rvlicgle fid hydaashle 2808 ok infidlhBie

| ZW0l ! ! i Shifs s
channeli zation code information, such as transmtted channel’i’zati'on codes
or a nunb¥ogfted rathe infeematiemnbhe middnhle deedésn davige 48 dsiegilesthd 0 the UE

141. The si , i nformation can be used in -5 conjunction with

channel i z%tb?ig% rﬁn&t#é"#f)lggg%%@ Blogge Eﬁ’%ﬁéﬁ%@pﬁ thg chanoedizatiorsestle The

addi ti onghfehaaos bibid a2 | RiQRR 1.l j.ncrease the accuracy in.
determ ning the actl_i ge echanne |z[g1'tt| on cdc?ggss'vﬂgﬁm% r‘fﬁ@"?@éé!‘&’éﬂm?@!, One such

si gnal - wbetbarmelizatioayede detectioddlice TS 1 coi SIS ERRG ug idfpdanbl e
code Shigh i{s] agssociated - with the information. The m danbl e detection
devi ce 4dheishangiimtion spde degarmiinatibmi Aanthice appabath signalh dhanbipgkisgb! ock 45
recovers d gi[ﬁganr}el i zat i ogﬁé/co dnformation using the determ ned
eSB! e ? sy gnals hbeetignl is gennsated byribe netawarbn code

m danbl eco /
- detecti oRidRithyC TheQayes 98 §ifEu &S BY Gi&Fin c%fn?l{n@i%h%&} I%yglrl (gncl gllgnals or

with _the midamble/channelization code mappihg.




t he channeli zation code determ nation. Another approach signals
channel i zation code information using a |layer 213 signal. The signal is
generated by the network circuitry. The layer 2/ 3 signal can be used in
conjunction with layer one signals or with the m danbl e/ channeli zation
code mapping. _6_ CLAIMS: 1. A user equipnment (UE) for a wireless tine
di vi si on dupl ex conmuni cati on system using code division nultiple access,
where the system conmuni cates using communication bursts, each
comunicgadyingg burst having a unique channelization code, the UE
conpriSing: an antenna for receiving comruni cations bursts; a m danble
detectQr which detects each m danble code in a received comunication
bur st ; la A d§ee eanparenilidn ﬁ)étféWﬁ@i@Sﬁ time divasior|duphex conuoasisatien aystdnt o

each detected . nidanbl e ba on_a nappi Eg of .m danbl e codes t0 rel ated
channePPU&: i 8l o ésmréagﬂl meda?ﬁﬂe§3=cow eithg SYPIEMLJ COBURMAECHES nysing

channelhzab AP urali ty of
channel ?zatl?lgnatg%gggmsateaﬂgﬁﬁe zatC ?%ﬁ&?gl ; l@eﬁgf’ lﬁ“@?ﬁ gh C?I@E{"g code
- channethebH eoimpidsiag: i n the received comunication burst from anong
channel i zati on codes determ ned by said | ogic block; and a multiuser
det ecti on dewiastenshifohrecelyavecemaatmcdtioms bunssy ecei ved communication bur st
based on in part th channellz t|on codes detected by said
midamble detector w 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; 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




channel i zati on code detector. 2. The UE of claim 1 wherein the
channel i zati on code detector conprisesmatch filters for each determ ned
channel i zati on code to produce a filtered signal corresponding to each
determ ned channeli zati on code, correspondi ng power neasuring devices for
measuring the power of each filtered signal produced and a conparator for
conparing the power neasurenents. 3. The UE of claim2 wherein the
channel i zati on code detector conpares the power neasurenents to a
predeterm ned threshold whereby a determ ned channelization 7 code is

det ect eddé fs ddtectpdthe'maser BeRfireRlent BE tHd fik&ediShdl M0 AR itk ﬁfjdttéf’]ﬁetd"
e

matched filtering for that determ ned channelization code exceeds

t hr eshdiligring forrthat UBteohinedaihantelizatidnecodecaxpeeds thy threshaldnel est i mat or
whi ch uses received midanbles of received bursts to produce channel
estimations of the received bursts wherein the channel "estimation of a

recei ved bupsSt, | d,.b L danmbl e detector,.the channe]ization, code
detector and gg{i Zj%?tc}adée\[ %rcqqlgﬂngggiacéﬁangpl #@nﬁfﬁrd’fqﬂﬁ{l A6 TeCRivEdei n
t he ch hiat § tyQr i : | 0,

ot er D e R 10 polet Ramndtnklnariops, SEMb lesBREl Taraiong
to eacivhdediethe cleshnehastiabiiaaiof arecoided buestis apaNBY e RAIBMbIEAStdEloR Sthe
devices for neasuring the power of each filtered Signal produced and a
conpar shanmeligatiaroegsterdatectonand paidanultivaedatestinnsdevdce. The UE of claim 5
wherei n the channelization code detector conpares the power neasurenents
to a predeterm ned threshol d whereby a determ ned channelization

5. The UE of claim 4 wherein the channelization code detector comprises match
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;




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,
where the system conmuni cates using comunications bursts, each

communi cati on burst having a unique channelization code and a m danble
code which is uniquely related to the channelization code each such

m danbl e ¢ d L eye annel ode e U
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burst; 8 a Iog?c bl ock @ﬁ? % detggﬁgkg tséﬁgﬁgﬁﬁg I za Po%gco es rééated to
each det ecteadultinéedaltection devick which resppisdate fromi tHe rddefred @R MnUNTatieh at ed
channel i zati on codes; and a nul tiuser detection device which recovers data
f r om thwstrhased oadn perhthe channelizatipn cedehdetermined by paidfogibdlotlannel i zat i on

codes determ ned by said |logic block. 8 The UE of claim?7 further
conprising a channel estinmator which uses received mdanbles of received

bursts t wherein th
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wherein the channel estimation of a received burst is used by said midamble detector,

said channelization code detector and said multiuser detection device.




A wireless tinme division dupl ex conmuni cati on system usi ng code divi sion
mul tiple.-access has a base station and user equi pnents. The system
comuni cates using comuni cation bursts. Each conmuni cation burst has a
uni que channelization code and a m danbl e code. Each m danbl e code is
mapped to a set of at |east one channelization code. For each

communi cation burst to be transmtted in a tine slot from the base
station, the mdanble code napped to t hat burst S channellzatlon code is
det ermi ned. CormurSYRRO SERRETEQTE dOTHIA B dABIS tted in the tine
slot. Each burst has the detern1ned n1danb|e code for its channelization
code. The user equipnent receives the burst and determ nes each received
m danbl e code. The user equi prment determ nes the channelization codes of
the transmtted comunication bur #8STRAGEd on in part a result of the

determ ni ng of each received m danble code. Fig. 3
A wireless time division duplex communication system using code division

multiple access has a base stafion and user equipments. The system communicates
using communication bursts. Each communication burst has a unique channelization
code and a midamble code. Each midamble code is mapped fo a set of at least one
channelization code. For each communication burst to be transmitted in a time slot from

_ the base station, the midamble code mapped to that burst's channelization code is

" determined. Communication bursts are generated and fransmitted in the time slot. Each
burst has the determined midamble code for its channelization code. The user
equipment receives the burst 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.

Fig. 3
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