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A base station may transmit data to a number of terminals within its coverage
area. To improve performance, it is desirable for the base station to be able to schedule
a variable number of terminals in each transmission time interval (TTI). A TTIis the
smallest unit of time over which a data packet can be scheduled for transmission to one
or more terminals. To further improve performance, the base station may utilize
multiple antennas to transmit multiple data streams simultaneously to the terminals.

These data streams are distorted by the radio environment and act as interference to one
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BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 shows a wireless communication network.
FIG. 2 shows a frame format in W-CDMA.
FIG. 3 shows a CDM format for the HS-PDSCH in HSDPA.
FIG. 4A shows a TDM format for the HS-PDSCH in HSDPA.
FIG. 4B shows a TDM format for the HS-PDSCH in HSDPA with MIMO.
FIG. 5 shows an exemplary transmission for HSDPA with the TDM format.
FIG. 6 shows assignment of time segments in a TTI to terminals.
FIG. 7 shows a block diagram of a base station and a terminal.
FIG. 8 shows a TX data processor and a TX spatial processor.
FIG. 9 shows an RX processor with successive interfereqce cancellation.

FIG. 10 shows a process performed by the base station for downlink transmission.
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shown by a solid line with double arrows) or may receive pilot and exchange signaling
with a base station (as shown by a dashed line with double arrows). The terms
“terminal” and “user” are used interchangeably herein.

The techniques described herein may be used for various wireless
communication networks such as Code Division Multiple Access (CDMA) networks,
Time Division Multiple Access (TDMA) networks, Frequency Division Multiple
Access (FDMA) networks, and Orthogonal FDMA (OFDMA) networks. The terms
“network” and “system” are often used interchangeably. A CDMA network may
implement a radio technology such as Wideband-CDMA (W-CDMA, UMTS),
cdma2000, and so on. cdma2000 covers IS-2000, IS-856 and IS-95 standards. A

TDMA network may implement a radio technology such as Global System for Mobile
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FIG. 2 shows a frame format in W-CDMA. The timeline for transmission is
divided into radio frames. The radio frames on the downlink are defined relative to the
timing of a Common Pilot Channel (CPICH), which has the same timing as the SCH.
Each radio frame has a duration of 10 milliseconds (ms) and is identified by a 12-bit
system frame number (SFN). Each radio frame is further partitioned into 15 slots,
which are labeled as slot 0 through slot 14. Each slot has a duration of 0.667 ms and
includes 2560 chips at 3.84 Mcps. Each radio frame is also partitioned into five
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used for HSDPA, user 1 is assigned channelization codes 1, 2 and 3, user 2 is assigned
channelization codes 4 and 5, user 3 is assigned channelization codes 6 and 7, and so
on, and user K is assigned channelization code 15.

HSDPA may be considered as having up to 15 HS-PDSCHs, with each HS-
PDSCH corresponding to a different SF =16 channelization code. HSDPA may also be
considered as having a single HS-PDSCH with up to 15 channelization codes. The
following description assumes the former case, with up to 15 HS-PDSCHs being
available for HSDPA.

FIG. 3 also shows a Primary Common Pilot Channel (P-CPICH) that carries a

continuous CDM pilot that is spread with a fixed channelization code of Cenzs60. Pilot
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di2leBsionality, which may provide higher spectral efficiencies and higher maximum

data rates per terminal.

For MIMO transmission on the downlink, a base station may transmit multiple
(M) data streams simultaneously from multiple (T) transmit antennas to multiple receive
(R) antennas at a terminal, where M <min{T, R}, while reusing all allocated
channelization codes. The data streams interfere with one another at the terminal. The
terminal may perform MIMO detection to separate out the data streams. To improve
performance, the terminal may perform successive interference cancellation (SIC).

With SIC, the terminal first recovers one data stream, then estimates and subtracts the
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upport ti-user scheduling and SIC. However,
Titdwe hesshayin GBMnfipimusSDRANMHSyatk sfe (MMSESdefrien in combination
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are @likacatlek tb%u@?&T b@ﬂhrnmalusmhbammgrmelsmg Hdveever, the use of
contri butions of channel i zati on codes
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Cﬂﬁ‘dcfole m@%myshmgahc Deits PR (07 ] Clal b Sempelgifgbenefits of
mul.tiple i
eSS0 B, SR SR b B APTR o ne i
ahdDby chhefing alﬁfd‘lcdtﬁﬁmtﬁﬂlb ofvalllcHammetidatton abdamituh agcovemd data stream
decode the transm ssion for .that term na

RSB AR PSS I ORI HEFIREN e Rahaioy By yen TTI with
C(%Lrﬁét({afﬁagt?eaﬁﬁdthﬁta%%ufﬂ@%xb@'b?r(fENP NE&L BacdMeahinal would need to

annel1 zat1 on codes It may be racti cal or even
dempdsiaichlaed t deqodq ufhee transnessidmh aﬂort af devipyl @pewell as the other

transni ss r ather t

IPSTYSPIONS tqréﬁl&eé(%?rﬁg{la s n0 rglgr oa%sél atengQlC a*ngélhﬁl %H?H%E%ce from all
M8 Ae CTa.f O Ay beheiphctifal Eir@veﬁ 1m[3@éﬁﬂ)$é td-reGuird A termlnal to
shows an exenplary enbodiment of a tine division

reagiver theémn(il’n[smonﬁ sorrRibersermipgler Elcne thormeyn ofidntepigeppe that can
bﬁ é:la?cfe'ti)p dg‘rﬁ% B | F‘nt%d %? %QB% e %)?M’fb(ﬂhﬂﬁmoananG s

tine segnents 1 through
S, WH® 44 sgene aﬁllex&nphyy bmbadiynentibfie. tithe dawision multiplex (TDM)

| nmbodi
rommHCR A0S BEGISAPSTHE S BShEhets 3 HEgs SHpodiment, 2
"131“1%48%1‘%{19& angcprrﬁl}‘tg[%@ 9 tfn‘i’é se%ﬁlentsllesthrﬁﬁhss NRIPInAdeteral S may be

me segments bei ng
angafalue. flmen dHimplammnlmdma@tt $ & appktol ogancheash fimecseigpgnt includes

Aot gﬂﬁ‘pxg}ﬁgi’t‘éqr{lg g@%ﬁ%ﬁ%@? dodﬂ Wi s 1d] tf) sF=16. This
e%éﬁ%la&% gﬁb%&%ﬁ?f‘t)f ety [T ﬁjltgmé Rbdfer$ bddg %}z’dﬂl’@fc& dhfal preserves

val ues may al so be used for S. The
tRe @E’]sfﬂfg maly madtsling éabdenvhich neacsimplitt ceding @pdidgcoding. In another

SernlRy CrbOTREn S iyl 13, i eabplenelon i Hded 512 chips or 32

Xﬁ{ & 85l SFO= 86, 1Othér PSS GRNEMEe beasky forrge $a@m10}smay also be
gned to only one termnal. The S tinme segnents

ﬁnfl"ﬁleaqlaylob’@ ke l@q@lgwatdj;ogn@tlbﬂltwthﬂ?ﬂ eDM fqﬂqqéﬁ@wn in FIG. 3.
i egliéhano?mnﬂ in%%ltlﬁb%%{ﬂmgr{ﬂ \QHQE% gé}%ré%_&rsnBE a{% fmyaspgﬁié%ﬁg each time

seghen assi
WistlBin@is Ak Sikdted BRlyS@@Termtinals 'Iah ISovirad segments of a TTI may be assigned

to one or multiple terminals. All of the channelization codes for HSDPA may be used in

each of the S time segments. A terminal assigned with a given time segment is allocated
all channelization codes for HSDPA in that time segment. In the example shown in FIG.
4A, user 1 is assigned time segments 1, 2 and 3, user 2 is assigned time segments 4 and 5,

user 3 is assigned time segments 6 and 7, and so on, and user K is assigned time segment



all channelization codes for HSDPA in that tine
segnent. In the exanple shown in FIG 4A user 1l is
wa@s@rgeHEds t i ne segnents 1, 2 and 3, user 2 is PCHFUSWEE031728
time segnents 4 and 5, user 3 is assigned tine
segnents 6 and 7, and so on, 8and user K is assigned
time segnentS. In general, each term nal may be
Sagfigghadl, 28oh el nofy te mgae@anaymembnr of Ging eSS in a given
Etothe nunber of tinme se msﬂ ayai | abl e f.or data
TiT awdringsiaRber phBmepeRTess AR ERvE: S BRBIRArY

[0040] errbogi@e Hﬁ %lfo“@ &Dé%efr@ﬂ'lﬂ?t erfidddihekt éhe ﬁﬁﬁﬁ%ﬁﬂaﬂ #10 for the HS-

data streans may be sent
PES@H naABDRA| with MMGTMml@pbr(M)olatquamlr@ax &9 $Ank gimaultaneously

rces such SORENLS hann
iy 3‘%# % A8 PE &é? tt S gsou&c’es 1310 éf:gé %E%ﬂ&ltg Q:ﬂgr?nehzatlon
cSdes SAM trdrfﬂnﬁﬂ"lﬁ)vﬁda!' IhayaEéS h@ged forediol dataesnieama Theherfulladssignment
may be assigned the sane tine segnent across all of

emhedigient asterminab mayHiesaseieans (her SERBOE; EMENAY R} Pethe data
base statian r a S

R0 PRolPaiREBURAE APy B8O DRl w v

@S] Z I @fhﬂeofdﬁb‘hﬁ 0 anﬂ-lSE)EaAnpil uospememkSi@qun iallgthannelization
channel and ot her physi that .ca

c n.b
cedasdae HISP A RBIsRe fRovap P! ?qqc‘ﬁaﬂge &g et PhwGH %ﬁnrf_e,lsdhat can be
dé%deﬁ/lsogrr thi tbﬁmﬂ%ls' gred éﬂaﬁFplé SRR S FIG. 4Banskr3]l &CaRESed time
ta streans, user I's assigned time segnents 4
segilerfis &c2 aMSabtosNhﬂMala@tsﬁem usgis s Bsigned giecseappents 4 and 5

time nts 6 and 7 .ACross a t

o T Sl 28 8530 b Ol LT o0 v

sﬁ’leimé\/laﬂélﬁ@oﬁ 88 K [OR4ibhed imaReimhe@it Se»cemﬁp laB M data streams.
mbodi nent, which is referred to as parti a

[0041] aSS| dnrasother @cegmnl@rry qmlmsh@@@navmchnweﬁéregég ja§ Patfial gssignment, a
rrultl le termnals.

T

He%feﬂﬂoﬁﬁéd RyarRs asshene dn ans vinbedimeht, teheh termlnal may be assigned a

channel i zati on codes for Cross
Ss}bsieéa)&éhe chanpeligatienr coAgsoifT ﬂgﬁ?AP ASESS ttéq. ﬁﬁ[ %‘a a Srﬁfﬁmﬁ o In another

g‘FS‘? 924011 tgllﬁﬁﬂ?%?f @&l agﬁﬁ&ﬁdﬁﬁcﬁa%helﬁ%@gﬁ cb@s f@r HSDPA for a

one data streanms. |In yet
sanm lies., en@aﬂn}mM dateatbarher In yedlanothgr @eb@stmpgﬁq gachgterminal may
subset ftecanelza nco f

he gssigpedy@ suRset Pit 10|nnco 8?81 é?rofISB?%p for & na et of the data
éﬂgaﬁﬁs 'Ilgwg&%rﬁné( 1R rmz%f b& hRpaed laﬁﬁihumbeﬁadﬂﬁnnﬂlzaﬂ@h codes in

data streans within any tine segnent. Par i al
aasls iofj theeVitdatd dtrpamstwithin ametlmeépg@ﬁntt d’a@é@ﬂ @anigignent a ows the base

t er m nal fin sl

station gtﬂﬁgﬁei%{} Essxggﬁ V\}E&l grahﬁlagg ln"f‘ a@orgﬁl elrérfgnklﬁnment may be
Wed bt eatliReopa@smirmdlspriel emalbt p@ybadsrsrpeefatreah gver scheduling
fewer termnals with higher data ra

P Persinalse dngiehedpa Bt s Sho DO urd el Gemipals
[0042] exe”pfna% SRbadl r@?{@ﬁﬁaﬁy Cé}ﬂ%cﬁ&g&?torh %nf%dtloﬂ_rl‘_gf f‘,é“ and partial

partial “assi gnnents or a given .
fYNiaipkts nidyl e wsd lf@fmgnen &Y. Ber axaegpld, dull assignment may be used for

some time segments (e.g., for terminals with SIC capability and/or larger data payload)

and partial assignment may be used for other time segments (e.g., for terminals without
SIC capability and/or with smaller data payload).

[0043] In an exemplary embodiment, one or more time segments are used to send a TDM
pilot. A time segment used for TDM pilot is referred to as a pilot segment. The TDM pilot
may be sent on the HS-PDSCH among with the CDM pilot on the P-CPICH. The TDM



[0044]

[0045]

sonme time segnents (e.g., for termnals wwth SIC
capability and/or |arger data payl oad) and parti al
wasergmmeant may be used for other tinme segnent BCT/ESH06/031728
for termnals without SIC capability and/or with
smal | er data payl oad). [0043P In an exenplary
enbodi nent, one or nore tine segnents are used to send
piot Tl bé {radsmifled innearioeg menberss Brjart exenybiywinkadiment, the TDM pilot

S AR S BB HaNG s (M FCobbi 1 Bhe oot may be

trintE with the TEMRY LREspiYpober Elaﬁﬁdﬂnbﬁ@@ohrbddarasoms HSDPA data
manners. I n an exenplary enbodi nent, the TDM pil ot

camriadsniHS-BRSGEL, and tiel toteh araralit pawerdar tisddMmsot Hpisthen be equal

Bﬂgﬁgﬁmrgm po%érr t%E ml :H%{éi ﬁ%ﬁvﬁ: ee'i gg tlifiﬁe"'?eﬁs ments to use for the

116ﬂﬁfa%<|a@ selRcteS b3 a andbotitetyednathe bemefasid.g. pnnprovement in
for the T il ot would then be equal tothet

throughmvrachisnahle w.h (RESBA B0 arersPh hedeHEad G SSae TOM pilot
bagadh binentty MR e syitf otef iy 1E2 ﬁetB?Sﬁ?h@“e%ﬁwm The TOM

pilopimay beeeit in thetfistorirgé pegnjenaoha Ta b dlow allh tqrmena’mq use the TDM
pi |l ot versus ver head. to, send .t he TDM

Eleb@zr_FCQVﬁf e Gisent in HSS0ET s wge Rl Ty T The TOM

pki%? ﬁ} §5a1&b B st 1%629 ﬁﬁ&&le t-lfﬂ@s mRidfQf TTRYo be Hprixitikely equal
rrst tinme segnent of to allow all termnals

disaneseovdreirkOnths tvor etdiime e«tgmntsr Heh-EBPAT T RM gHet may also be

subseg@ent tinme stegments of the TTlI. The TDM pil ot may

SEtdp ofieT SBI 5B R ™S i ddl e time segnent of a TTl to be

appr qyi fiBteRbMpREY @nbeHisieanc Sfoway ar FI(B$rE4AOaridheB1 the EDM pilot is
time segnents of the TTlI. The TDM pi | 0 _be

teepmitied - mer tigerasgmegiredt S.= [oothsy the b ovfbadin iy JOM pilot is
TR Lo g B0 MR bt it i

Nerhead cfe@ﬂgn&tb@ tfﬁ@l\ée@trieﬁts dfeadil TAL=I6 aB&heH e)iempia:ry embodiment,

[0046]

[0047]

exenpl ary enbodi ment, the TDM pilot is fixe
the TRMhipilokis donfigpablsrangd/d bmgy of gy t’E?ESIQJéES’HéHtasg“éf?“ TTL (2)

IB%?: B? fethsmit t@ e tsgig{itaﬁé g ¥t GRBQELABRE of EhleFITQM/or (3) may be

i'S Con gura may or nmay not be
tkdnamsradt wigl diffmremt gimber dfdhani{eiyativanycddes. tTm]mnflglmOh of the TDM

I?@? %@S{C teg'glrlgqi gﬁé‘:ﬁ;ﬁ‘ LtQ m gEﬂm cﬁggr%tgfﬁtgfqﬂﬁg grramgf o1 1%rslowly

Channﬁ{e' fRhiR £RAYERe tﬁ@qmn%ﬂcﬁ%ﬂtvbﬁﬁusoﬁuﬂpb&sﬂa% as channel
pilot may be varied fromTTl to TTl, fromradio frane

$umam,mmnmuabw maselr@n@w and J0On6}A TABIRaMAYndgrve channel

use th for Y [ S

ﬁtéqnatggﬁplhg?ﬁﬂ cgaﬁa st&‘%agh gﬁ r #@\{eo Hlﬁ}eelglza% (errgdr‘t]eifw@e?l zcljll transmit
a?rf?erfhﬁs afl b réBenal anl?@ﬁ‘laé}ﬁ)"abé/cﬁorc th@n]?‘lBM pitotn Eettemminglsmay use the
for all data streans at all receive antennas

dhenus eaimpstimatesniorderiva sauHias tRhaspatial il Eééwlésg and so on. The
tt%nt egln%lsé%/ h&s %9)08@5 D Ge M aPlib s withethb RGARRL t4PRYankRR spatial

filter matrices to recover the transmitted data streams.

The terminal may also measure the received SINR based on the TDM pilot,
compute CQI (Channel Quality Indicator) based on the SINR estimate, and send the
COQI to the base station. The terminals may also measure the received SINR based on
the CDM pilot sent on the P-CPICH. However, the CQI computed based on the SINR
achieved over the TDM pilot (or the pilot SINR) may be a better reflection of the SINR
achieved over the HSDPA data (or the data SINR) since the TDM pilot is sent with the



[0048]

[0049]

[0050]

[0051]

channel gain estimates to derive equalizer taps,
spatial filter matrices, and so on. The term nal may
wo b@n/opriecess the received signals with the eqgeel/ugmoe/031728
taps and/or spatial filter matrices to recover the
transnmtted data streans. [0047] The terminal may al so
nmeasure the received SINR based on the TDM pil ot ,
sa@mmiahﬁelﬁalor( Ghiesmedd fQu el H§DP Adlatmnarsk 9t thasane pewarHevel as the

SESf R est t d t he. Db td .
HiSRE s i bt eshapan Eoo e are ot ot B el P isppa n
t fricfoe h
o B R R e eved over 1 he. o

trABRIppOwEr fruvort dvele isi onMGESI Y thaa{imsethe tesgringd computes the pilot

R S e

adAES& B RG], | whith GfayC Bl @btaiisadth@rght the Tlsxzppuaamy enable
and at the same power |evel as the HSDPA da

nigas eccyrade Fash selersing, WhishandiPreYe PerEHERPee e,fi,%é?y Sfasigive traffic
as{, g’rﬁ% 'r’j%sgf é{:tsgff gache Tldre %&?lr&@? @Qﬂﬁﬁye hi¥o %ﬂﬁéﬁtusé Rehigher

account for a anges In transmt
oftey\Biodando® Echemﬂae sadsdsga pe 64- QAMBMI%&QAM t he

ste L TR LG kR it et DIRGpelEicb » R0 of traffi
Exetoggﬁfblt' h%@r 'bﬁ&‘ardnecﬁe M p‘ﬁﬁ‘t ChhdRYmPR1 Ry def@dla scalar based

rou DM pi | may enabl e nore accurate rate
osgd.@chd osquavdiooh ofnﬂ;c traff;cmreﬂ@tenafl@r Wa teaogral af@wayultlply symbol

sensitive traffi as ot her
C%IHB%IP%NQ lb% rsi::gar %Qac &r%%er scah{l)é q{){u Stfée os} %of“%gt?mates for
s@bd8leniasiddatd, on schenes such as, e.g., 64-QAM and
256-QAM [ 00 8] The termnal may al so deter 'Cpe a .
MIM a(flqtecélon and/or

t r af flihe- tasmpnal omay atiseo, theynP YR | &stimafeifiop
d?]gjro\l\ﬁ}[l]ﬁé?n ﬁ,’g(gr € Ygslfhe tgﬁl’?l %é L plilEQMgol'ﬂké?lthooJ Pa%os (LLRs) for

er| Ve a sca .
c888181te uﬁlﬁgttheoSH\IRfeeummf zfrldehyoﬂmnl ctetcod@theoLLRheo obtam decoded

B A
1‘%&%?%& Plt &6 O?dcﬂfh"{ﬁ 183 YomPagatioR! Bhd) @npkdu8amédiation and

mat e MO det ecti on and/ or dermdul ation.
dE@chn@g( @Hﬁbﬁnartch,ee&pecmlyl dbr mepdutatiop uschetney Withk 8pR-peysERNt power

ratl ) f ing the SBSfR estinmate
C&Hﬂe 3&&8 %éﬁf%&]ﬁwo obtai n decoded data. A

mor e 'IEHéC’PDM ?11§Bﬁr|:i{§]§PAniﬁhﬁ e Wiinshnitealy cdieuabithi méxtl other data
t hrough t he may result in nore accurate LLR

andfop Lsppaltmlmhaamis,l engw theddS SSiddul Thei HaManptotdssssliy 2 pure TDM
e&l &ldwh I SARGI M Bvor a COM
B STm0B GEREH A LTSk on SESaY B
Pitbt. Q'IM& pbﬁ@ﬁ@]peﬂfbﬁnéfﬁ%@pfo@bméﬂfprﬁﬁlﬂ@d\bgﬁye A®M p1lot may justify
transmtted concurrently wth oth(g1 q
transmission of the TDM pilot desplte the overhead penalty
FIG. 5 shows an exemplary transmission for HSDPA with TDM format 400 in
FIG. 4A. The base station schedules terminals for data transmission on the HS-PDSCH
in a TTL. The base station sends signaling/control information for each scheduled
terminal on the HS-SCCH. The signaling for each scheduled terminal indicates the
specific time segment(s) assigned to that terminal in the TTI. The base station sends

HSDPA data for the scheduled terminals in their assigned time segments on the HS-



and/ or control channels, e.g., the HS-SCCH The TDM
pilot resenbles a pure TDM pil ot burst, which has been
WG hawe221e6 provi de i nproved training quality ovRCT/HSIODD31728
pilot. The possible performance inprovenent provided
by the TDM pilot may justify Xlransni ssion of the TDM
ﬁml ot despite the overhead penalty. [0051] FIG 5
SUH. ahhe deaptamsyissioansmitesiSPHISCH HSBkyed bR ZOM.., =2 slots
format 400 in FIG 4A. The base station schedul es
ff@flﬁherf%ﬂ%esmdlrm@aﬂmaﬁ@mmwon opthet HE-3GEBDSCH i n a
TTI. e_S naI n )
00521 't orl?rglg:tﬁ itgl?ﬁ a ﬁ]gtta ¢l %g% & th‘? Wgégﬁ@ the TTT processes
thls%mcmtwdetegmaélvmbtﬁ@ rs@aﬁﬂg %@p ®e&H ehttfBf Mab@rminal. Each
the specific tine segg nt(s) assigned to

%cﬁ%d‘l?etad;tf%?ﬂnﬂai Propesserethe HDM pilet 35 sentksansk fugheskiperssesshpassigned
tﬁﬁé @eérﬁént(ss‘ & ﬁltt?ed}_gggggﬁgﬂ? Sseh c§1h§1'e rteﬁﬁlﬁhlg n %ﬂch sﬁleduled

tinme Seg nents on t a transm ssion
t@mmna@epd)s@m AGKdif |aapapitebyenHEa BBS@lrﬁer Xl etdecdbdededrfeetly and

azﬁﬁ%‘;ehx”%f' R Bt P st O PHoDAINR gased on the
i @eﬂt?w%na%k tRE QISMISifot! Bm ?ﬁi esthd] d@r gsgeﬁr(m BR SINR

vvhet has been sent fo hat term na
eE%\@htes @ﬁ‘é osen@d tktee E£Rlnalpng mithe ﬁseéqmyAT@antheoHs (DPCCH. The

ned time
8B PO L SRERRe R NS 0Sli b 5 o rom
theend nhlhe Eanspaatiggdhe drahﬁhﬁblﬁﬁbnstﬂe deS-POSEEK dsfre@eived at the
packet sent. in the current TTl is decoded correctly

teidnalendsrmainplaKd dimeghniks daveEaetpagation deleynay @), schrough 7, .,
estimate the pilot SINR based on the TDM pilot (if
TeWREYVeRhdP dhe base stationpi Thet S EWschle Sort thianigap lbfémxghdﬁ are thus

KR O TERon o ot o B T PR £ ectively.

%lgﬁveﬂg E %ﬁg?C?ﬁ Ltat¥18 %a?ey stRRA Ofé@{)zg ¥l}a£ﬁlgerﬁ§<§cgsd§eﬁlubeﬁi in the

romthe end e correspon
cutrentHIF IRDSCEIso asnd ACEH /WK &dr 4 b@oﬁ RicRetnednsmiSion Al @C%]lfor the

thrao a ation delays of PEU t hrough PD
currpny &nltB“eﬁ? B{)&)ﬁgﬁe base station. The HS-DPCCHs for

00531 ter | o .

100531 appm?nbgtse;s%ﬂw% %tp?B gBﬁT @Prou SEOWPO?SFIQ pA and the
GoM froempteﬁtqweiryFIG 3. at’ﬂhed)ais@ stahen hﬁasPEB@lﬂ cithet the PBSEOr CDM

alsthtar C ed in the

A ioh g TR i e FGP R rBi b e HS-SCCHL
Haékaﬁtﬁhﬁﬂlﬁédl eRmang nfaAknb O widitor G TBM o FHM ForhdAeis s being used based

HS- DPCCHs. [0053] The base station nay support
Op e anR}Pl\th ofethe &dipiirali qonfp@atiamindernation egtiMniod ﬁm‘her (e.g., during

0512 %ﬁhg‘éw?nt o-mﬁe ?ﬁS§Céha£mP & & dec’r%lxgrcx:ﬁ)leeiechy terminals that

do not support the TDM format may assume that HSDPA data is sent using the CDM

format. New terminals that support both the TDM and CDM formats may be informed
(e.g., by higher layer signaling) which format will be used for the current TTI, the current
radio frame, or the entire call.

[0054] It is desirable to use the same signaling format on the HS-SCCH for both the TDM
and CDM formats. The signaling on the HS-SCCH includes a number of parameters, one
of which is a 7-bit channelization-code-set (CCS) parameter. For the CDM format, the
CCS parameter indicates the starting channelization code and the number of consecutive

channelization codes assigned to a terminal in the current TTL. In an exemplary



[0055]

format in each TTI and may send signaling for the
schedul ed term nals on the HS-SCCH Each schedul ed
W eooriozake may know whet her the TDM or CDM f or nBCT/10S2006/031728
bei ng used based on the capability of the term nal,
configuration information exighanged earlier (e.g.,
during call setup), signaling sent on the HS-SCCH, and
eribodiment-tic €X8patancttrcigaisy used to palveyttheaassigmmest of time segments

support the TDM fornmat nn u t.hat A i .
fog g TOM Fymieh o LboMTBFAN RdlF Lo ' a‘f@lﬁgﬁgtﬂ@%rgrbto(?ep ending on
wﬁ&hﬁr fbaDNPY: et GoM 4 4 weRE Sor Ry H3ePDSERE ned (e. g., by

I gher layer signaling) which format will be used for,
t he EIGr 6rshoWTlan exkmplany embpdiment of pesigring gmet fggments in a TTI to

entire call. [005 lt.is,desir e . - I
YA 6 RO thEnTO R ARl edtf LG R in the TTL
TR ek @B embbBinSdng Nl tedgce0bighdlgHtheSEphinale magetse assigned time

nunber of paraneters, one of which is a 7-bit . F
segmaitre i1} 2atenvntiobvedes hasedos) the A1uamst & aspigped fignecggents.  For

formaty the, i Log 6y bBYssigned first in the
cRBTB e R S BT O 300 ool 86 b0 sinea i
Taahe elrinzral ivith teoskesndambignatbet of dmeeegmerds may belesigned next, and

current TTl. In an exenpl aryenbodi nent, the . .

59 SR anst the teringyl g\@thd‘g% agtn tweseg]gagptéﬁ?&%ﬁ% :%jsPlgned last in the
: SRWwntiRGIGDY dsef M8 assiABd kY RisPLEtidkisefments, user 2

Tf)ﬂfln?%g{%%%ﬁs woul d be different Egependi.ng on )

inhsidned theheexT Dittiaie €PMehsr wherei k, gdedugep3 is laesigned the next L time

HS- PDSCH. [0055] FI G 6 shows an_exenpl ar%/ enbodi ment
sedmassiwmrad.t< e, swhsennsandnuser Kjs assigned s lass Lk Aime segments,

term nal may be assigned one or nore consecutive tine
vaegneqptslin. the TTI. In an exenplary enbodiment, to

reduce signaling, the termnals be assigned_.t.
[0056] segménthe ?Wn’é’lﬁﬁﬁgﬂ&i‘%nt %Hoav mlﬁ@éé’ tgﬁ R %ﬁ%@%ﬂ %ﬁsfegments that

caﬁ Bt Q0esheli kOB (SRR K Sopefi®it 6X mlte@tin%ﬁﬁletseglﬁ&rn dbr the tdtminal.
the nost nunber of tinme segnents may be assigned first

[ Tl he.. ] ' .
of * IS gy b e L AR BC WEmERCEr IUTREL, fhen the

t he trgiihalahaybd dsighed | eaS tineuwepeentsf time segnents
may be assigned last in the TTl. In the exanpl e shown 1
i ne FIlsthegstargig time segmeatisghe deqome tng sgeupent, thex the terminal may

segnmgnts,. Us o | i itH ing point at the
s ot SsieliREing e AThOORE, Ml i R startng p
L3 tifivet thgsamichi wak essigned onlyldhe tinsnstge®nbn, and user
Kis assigned the last LK tine segnents, \A@%rﬁh"l_k .Lkl b
1 ¢ [lb0ssitating time wLmept Hrihe FrarASY oD F (et may be
6, 1 %sigﬁéﬁ Q}QﬁeMt%c}ﬁﬁeQ{%H{eﬁtst. hat can be assigned

m na ent

to ate I S depen n the starting tinme
se@MeEmthd Qiirtihf einteevepinead is thd N-thhinstegntenfgvitererd < N'<S, then the

ARG N W R
limitation of N—1 is due to the sequential order of assigning time segments.
The limitation of S—N is due to the finite length of the TTI. For a terminal
starting in the second half of the TTI, the limitation of S—N is more restrictive

than the limitation of N.

[0057] A total of 15 time segments in a TTI may be assignable to the terminals for

HSDPA if (2) S=16 and the TDM pilot is sent in one time segment or (b) S=15 and the

TDM pilot is not sent. For the assignment embodiment shown in FIG. 6, if 15 time



[0058]

[0059]

[0060]

If the starting tinme segnent is the second tine

segnent, then the term nal may be assigned one tine
wG@e@meedi26i nce another termnal with its startPCQURm0E031728

at the first tinme segnent was assigned only one tine

segnent. |If the starting tilde segnent is the third

time segnent, then the term nal nmay be assigned either
seSMent lard MBighabTe is£TTE Nhen therdefarg ﬁbps&smit assgnmeﬁ@ of time segments.

segnent is the N-th tine K
Then &met FREMeaf ASHENIRRY g5 3%‘%‘?‘541?@% oYy Sifh, the 7-bit CCS
pag'amaﬁr. 1 thistdabE 7? %gfrgf' O-EEIEIO! Vallids bt @B TS ﬁhrhmbfer ehag be used
0 the sequential order of assi %nl ng tine segnents.
toBoavdy thit tiaid seameft Bsigniients Theel 2o~ Hire>7 iremaiaingsidlien Mgy be used

the TTlI. For a termnal starting in the second half of
foFH@W*B“t% limtation of S- Nis nore restrictive

t hang ﬂlérr@xteﬁ{}gﬂeﬁfl‘ e‘ﬁfboﬁ’lmélﬁoﬁlz] teAninglsahaypbe BSsiphadeone or more
segnents 1na T eaSS|gnabIetothetem al s

cdnsecu}t-iSBFttma: fseglaynts in tn@ reeaser prler ey |18t FiC or; cﬁiample the

530 . SESPRE e R By B e T e

teBmirlal wi thé ERSAE MR Surftieg of Sisiiegse ginkrts mayabeTﬁEB],gncchmm and so on,
there are 71 possibl e assi gnrrents of time. se

arkhtettprmingayite e e ngm‘?éh? WF SCerRest Y be ARy 2st in the TTL
In(; 2yré ee%ﬁ%gjf: n‘éo (5d119% pe?rté}ﬁﬁﬁﬁr méngé hisSigh@B @ne or more

e val ués for the par anet er
comycihpeutesd setgmmcsrmgzy«hmenta HEL sByjsenemplesy ebedimentrig gimilar to

128 - 7 1= 57
the; HARCE ywh [C@d%)gi{)ar Ilql;.]Fl)rg ?Sﬁ‘gﬁlv&(cg%ﬁﬁlegllzaé" ion n‘goc{glg n %ECB&{ Hee may be

aés? 18 Se BN a136r B8 TIINERrAREhEwN IR FEGCONTRE Blﬁgnallfngt fiorre terminal
ments 1n the reverse order shown in FIG 6. Fo

nmvyath'@i mdlaateehc stamngatiqugmqnh and %wﬂmﬁﬁﬁ’é?o%ﬁc%vﬁé‘me segments
se i h
SEuA S 3ARGRG 100} stnostPar aighBf in o TTL then there
af@XZ@%o%ﬁlb%&%nﬁ@%tﬁ ofatiile Seg@ents.anThd hiemet exgnienalassigrorent for a
the nost nunber of tine segnents may be assigned | aﬁ
términAemayTbe convened et - gfé&@@él B%fﬁmé%ozlwgﬁt Casg, 128-120=8
t er.ni nal re consecutive tine
TSBGHE §l‘§ﬁi{7\lﬂ¥gbreeé§dh%§%%?ggﬁlﬁﬁn exenpl ary embodi ment

i S SiAH hdted kbovehe combiration of il alllﬂ pmaabassrgmr@nts may be used for a
consecutive channel i zati on code a code Lree nmay 98 defined
ga‘@@ﬂ@TIequ@ e AiNIpenay be define

f)]‘h g st%% th‘Sel&Sfeﬂﬂﬁhﬁ§ GahRS ﬁl@rﬁbﬁatcgaidarhﬂ%rl ngigiéibgal partial

t1nme segnent and the nunber of
Ascipseentt insy nlsoebes definedt by aspggnert signaling bis- nilp dhe extreme, the

Souslathe s WIS LRI o 1 s, 5. n
SEITEMSy asiA8 chidfR1i SRDARIOHeAES hgigRA o figy tefininals in each TTI for the
CDM format.

One or more HS-SCCHs are sent simultaneously from a base station using
channelization codes with a spreading factor of 128. The signaling for each terminal is
scrambled with a UE identity for that terminal and sent on one of the HS-SCCHs using
one of the SF=128 channelization codes allocated to the set of HS-SCCHs. In an
exemplary embodiment, to reduce the channelization code space used for the set of HS-
SCCHs, the signaling for terminals observing good channel conditions may be sent using
channelization codes with a spreading factor of 256 instead of 128. These terminals may

be terminals employing MIMO, which typically relies on higher SINR to achieve good



[0061]

[0062]

term nal may be conveyed with the 7-bit CCS paraneter.
In this case, 128-120 = 8 remai ning val ues may be used
wo or070231e6 si gnal i ng. [0059] As noted above, aPCT/US2006/031728
conmbi nation of full and partial assignnents nmay be
used for a given TTI. To redidce signaling, sone
comonly used partial assignnents nay be defined for
pdrftemiagicey. A higher cateatteiand/ov alhigher ofder medulaipr sgegie may be used in

paranmeter, Additional partial assignnents nay al so be
cRpipEn wigh H‘ﬁqﬁr_@ehﬁ?r%adg‘fggf;?gﬁof'ng bits. In the extrene,
the ph@nnehisahifRiCaassn & AREXrhplAEy SRENEBMENIGYbASE station 110

assigned to the termnals, e.g., in the same nanner as .
atherminaht20.i Bate ssatiqotiésmay be 288 jof thegbase staieny &y HiChdr sTerminal

in each TTI r . the t 0 .
1#—@?@@5&%(’“%@1@% ﬁetmé]il%m g%e gﬁ s*ny T %%]mf?%gse%{bsogg{li&g’nbase station
umsr@llr;@ﬁpaamkh ZRlHS (DdRemak T7h8atspughat S ghdtantyobe vded for data

128. The signaling for each termnal is scrar I wth
transgBssiore Aed gseepigen. + Harminal kthis caRped eih ! e (B gnas 752

HS- i f = ' '
SRR S5 18y PP BB ALt may e ek
f&@x aap| wangmessiondi Baoh , antennn ey ebet heplolsmahehiepad.i oryirtual antenna

code space used for t(ﬂe set of HﬁSCCHs .th siegnal in
cOBPTIHBE A AR BERF VI SRRSEPTEA RSN TR £ BFE Ol Agma amay
“ﬁfm{ﬁy@i g Rk bAation codes with a spreading

actor o %56 I nstead of 128. These term nals may be
t er niAtahase erapiboylilAga MBYSIEt (WF) cdata prsicessor y 12 apqess gid processes

BT o5t oo AT DB PR Foh CoRio T iR Rssor 712

alk®8ffodelses QMHaNA oM Webdirdilke 75 @ a0 erspateasignaingaymbols. As used
[0061] FI G@# g%ows a bl ock diagr afgn of

. ) an exenp] ary

herebodi rdate symbphde asambeh far dand tS@Pﬁﬁl%ﬁyngf. i3 gymbol for
statign . - i i .
U0 Tk R0 gl RS, AP by ol
tyhtcdlyex gﬁmpaﬁyvﬂfﬁnodihma, shambing taatli plot 5y@bpls may be modulation
equi pped with nmul ti T 7 h 41
Sanne, Tl B T S0bEReR 4P BTl procesor
732512@%@mﬂu1§ﬁe%§126$&1}% RRAGINY 448 118t klRbsls (kb nantigieRAcams. TX data

Nr o at” may be ‘'used for data reception
meowtsane/ ;2ntagrthey FeefotrhaEDNey rhedulation emreaginidgta symbol stream to

transm ssi on. h .ant bhvsi .
R o R TR SRRl 1) 50 e o

[0063]

SBRRLOROLANBCARSGMIROpdFdHehs dfMial ena@pingonahié eliipatream®aynd provides T
wth a fixed weighting network, etc. | At_ b

i 0062 se .
itpti reamg 6o B trangputiars (T¥VAR)IA16a Hrrevé@sgé%t- 71!52101? transmitter 716
receives and proce fi
T
@2h&0teR AkRaS1E siinghal idognfinio sigaals Grotn trhihsenitt@S 0 16mthrough 716t are
generates signaling synbols. As used
transmitted from antennas 718a through 718t, respectively.

At terminal 120, R antennas 752a through 752r receive the T downlink signals,
and each antenna 752 provides a received signal to a respective receiver (RCVR) 754.
Each receiver 754 processes (e.g., filters, amplifies, downconverts, digitizes, and
demodulates) its received signal and provides input samples to a receive (RX) spatial
processor 756 and a channel processor 774. Channel processor 774 estimates the
channel response based on the received pilot (e.g., the TDM pilot) and provides a
channel estimate. A MIMO detector 756 performs MIMO detection on the input

samples with the channel estimate and provides detected samples. An RX data



herein, a data synbol is a synbol for data, a
signaling synbol is a synbol for signaling/control
w0 njogoeARé on, a pil ot synbol is a synmbol for pPCDUS20861081728
a synbol is typically a conplex value. The data,
signaling and pilot synbols IPay be nodul ation synbol s
froma nodul ati on schenme such as PSK or QAM For M MO,
prodesdat F5Pr Goets oprotdBesray. e descrimpbles, dhgprepsls.a,symbol  demaps,

i gnaling and pj !l .ot nbols into nmultipl re T
dé)laq%g;cavlﬁﬁ %B@ ggg,c?c{e?)lgleﬁ%exgec?e}q:#l@g?sr 61}41?%8 Sr’%ltgcd%c%gfcllagan% a data
sigﬁi earh epiNaAS YERehuISti&E aBlgt, 0 deRARBHNE ané oddspeading) ngay be

p stream A TX spatial processor 714 receives, the .
pafiirmed teitbemsftdrrdstacpiondegs dor 7 MIMQdransmigsion) ¢ paier to detection

mappi ng. on the chip streans, and provides T out put
(esg'rﬁéﬁ'gmlgga'sfrelaplatﬁ PEY (TMIR) 716a through 716t.

[0064] EAChTERIAFM A0 Blay s46d PEcabasSRforiritign (e GOMEK/N AR for received
analog, filters, anmplifies, and upconver,t? it

ou ur..
paletsafi{n and snen)p desestafinin 10n Thsitesikrck i on 2nd Bafic data

signals fr ] 7
T e —
b %samtﬁﬁg%’yscta[ «a,oge?n]e]ra@elt1 ah $1pgihh a;Jﬁ gn]aE OwhiBh ds m@nmﬁted 5P antenna
throu r recerve t do I NK .Sl a an
5 oSS Fcle ADREE ST SPAT P Lo U ey droueh
72 gt? gﬁo\é@#slciﬁ {Bg?@eizéé 7168 8RB0t 8C R 6tEproéSte P HYGESHES-input multiple-

, anplifies, downconverts, digitizes,
oatpit 8@ deeetsy 7205 and: fusthee grasiesned] byaael Kok dlgtagpigeessor 722 to

i nput . s es tp a receive (. t.i.al sor 756
resaenine ek procal @b isa it dhaR oy RertbCERe 0
[0065] €St i RRhASIHRrsRMIRETI0 ARITTINSONEBEEE oparatibe ar leseistagon 110 and

pilot (e.g., the TDMpilot) and provides a channel R
terstinatel28, TeApedtive)yd eMerrosies 788 apé r/fdrstere riacifeprogtany fodes for

on the i t i hannel estimte and
bﬂ?‘eo%{boélsﬂg g’tn 83%@5@2%%’1‘ %g).etcﬁﬁelgéx dat apr ocessor 758
[0066] fUrt IEG. (8 ahews es bleekgdiagaas of ambkrsnpldes pmbadisient of TX data
synbol demaps, deinterl eaves d decodes .d cted .
psRaepioe sl 1amndpF Sy iraual 8@6%%73‘2@5%_@%? 3554n 41618 %I‘?‘_ag:e n this
eggl%/@lb g@??ﬁiﬁ{ehp A Qo prof@S&! ADInCREed A dabepREGRS 8T) for the

ormed either after detection (e.g., for_a
H8-PDSOHE nshit s prooerson$ 1 2for ghre H-SEuER canidandatae prgeesspipp 14gfor other
single-streamtransm ssion). [0064] Term nal 120 may
phypigalc@sick i nformation (e.g., ACKs/ NAKs for

[0067] " €CeIWRHinP@eX Efo%ess_@f?&m f@Nle $15-PDPCHD ahaseodei/aynbel mapper 820
110. The feedback information and traffic data from a

relexti ees stoaffic elavs forathe tprrpinals sshediech inT ey goEeng rlolde Wgesses (6-g-
764, and furt.her. proc ' 0 ;

e aREott. RSy BRERImIH b ZORR, Ri fBuhferminal to
ANERMAatT 33mboR] ah@silemsltipldxen thd datatdyenhofd farkalk tegmérlals into M

I's received by T antennas 718a thrgugh 718t processed Ket on
Wamg@bwgqng mm@tgn@q“sb/ud‘ﬁ ppg]gtts’ Hﬁ}’ € SERLOR trgams, one pac

es'élicl[11 %{rgénil,nt%uilaciﬁﬁté ist%c@&‘i'\teoﬂlfterference cancellation. Alternatively, a packet
may be demultiplexed and sent across multiple streams. A CDMA modulator 822
receives the M data symbol streams, maps the data symbols for each terminal to the
time segment(s) assigned to that terminal, and multiplexes in pilot symbols. For each
stream, CDMA modulator 822 spreads the data and pilot symbols with the
channelization codes for HSDPA, scales the chips for each channelization code with a
gain factor for that code, combines the scaled chips for all channelization codes, and

scrambles the combined chips to generate a scrambled chip stream. Data processor 810



[0068]

[0069]

[0070]

[0071]

(SEvIO detector 720, and further processed by an RX
data processor 722 to recover the feedback information
wa@e@7eAé i c data sent by termnal 120. [ 0065]PCT/US2006/031728
Control | ers/processors 730 and 770 control the
operation at base station 116 and terminal 120,
respectively. Menories 732 and 772 store data and
provides am geslescins foaske HRPDSECH. 10Datadproerssom 12 processes the

tively, [0066 . '
signniagdnp i JSeh oot MEpPasie N GHR YPuBe eb oIS S Data
prgé(es?%a?kﬁlé)rﬁe%gst%ﬁc Idhfn ahd Q?gﬁﬁliﬁr%(&gﬂ @thet IhybivalF¢Hannels and

28 _ exenpl ary -enbodi nent, ata processor 712
proniclesiNEship stketngs for teesphysicgl chanpelst he HS- PDSCH, a dat a

processor .812 for the - SCCH,

14 T8 rakficrommye (o ehdenar ot ot R iR eg R PpsCHL. @
sﬂ%figpﬁﬁﬁgér S0 d10the t 18- SAFHPDS(Ha spatisinmaptesr/ &gnfool other physical

mapper 820 receives traffic data for the terqigakf :
clephelsuSeatial mapher %30 may perform mafrgcalplicatongpt the M chip streams

f odes, |
B RSCHRURT ol 1 R RASSLnaply 2R o B RLp A appec
cl%? mubdrhg)| Spenl Hhepeadsa spytidibl mapotheVichipestreamalfer thathES-SCCH

anskPIOViSH TITSHRPE FBIP ST aiaE N baEL B o 2peBfity maps
thf&ﬁﬁleérhéﬁaﬁevlé)? YGCHS DtHEE gh{ﬁstlcea'l ERARBREANE PReeldsal trapped chip streams.

I'y, a packet” may be demultiplexed and sent |
AacomisinemsdQ cqhleinst theamapped obiifomst nbysiesl @mpnglpaed peayides T

the M data_sypbo] stre , S :
oRRehSEET F | COIPRE ¢ e <SBUNERE (3 258,/ ERirRef fior o the
g ﬁﬁﬂhﬁ?ﬁm.@nd mul tiplexes in pilot synbols. For each

trea . modul at or 822 spreads the data and pilot .
synmba! spatiklihappies BREHBRY baen erhenogmal %‘iﬂ&ﬁ%@s&,‘eaﬁg matrix or

al.es the.chi. r j Lon ' i
AR bl P BN T G bt s o
ey fa &ip g&hﬁ@ﬁeﬁtﬂem&b all Tadamasanidcls oragpodade sragial diversity. The
_conbined chips to generate a scranbl hi t
idpantity prebtesEHlY BISET BEicaws: M SR @@ﬁgéﬁgﬁxﬁﬁn{a §{'Inay be used

SR R S e g, A gt maming
dr@‘&iﬁ(ﬁlay ala?uba Lpeﬁcfmsemh {8iinpk fratss essignpd ftimer segaeat(@hdnay be
signalin or .o ical ch I '

s
sfégl?fe'd%. g%@%%%em%%ﬂné RELsIEShe CEsapdrahetop@nomeddher signaling

. t he SCH, a spatial mapper 832 for the .
WSy SEGHowand micspatThel spitiphaterpmg may st REforpisgsfog il physical

hannel s. Spati al r i
e s ong o Br TGRSR, BRI EDSTH ot My SOCH
Wit h FME 904hoWe aebl Gdkedihgmna i RI§ pradessor 880 shratl pprfomisdwscessive

T mapped . .
interference cancellation (SIC). RX processor 900 is an exemplary embodiment of

MIMO detector 756 and RX data processor 768 at terminal 120 in FIG. 7.

For the first stage 910a, a MIMO detector 912a receives R streams of input
samples from receivers 754a through 754r for all time segment(s) assigned to terminal
120 in a TTI, performs MIMO detection on the input samples with the channel estimate,
and provides detected samples for the first stream being recovered. MIMO detector 912a
may implement MMSE, zero-forcing (ZF), or some other MIMO detection scheme,
which may be able to perform detection without using a channe] estimate. For example,

a least mean square (LMS) scheme or some other scheme may be used to adapt the



[0072]

[0073]

- paglget Aeit the sipam B %ﬁurﬁfé)é’e

[0074]

[0075]

chip streans. Spatial mapper 832 spatially maps the M
chip streans for the HS-SCCH and provides T mapped
wa@hbdiog/osxieeans, where M < T . Spatial mapper 83BCT/US2006/031728
spatially maps the Mchip streans for the other
physi cal channels and provi dds T mapped chip streans.
A conbi ner 840 conbi nes the mapped chips for all
welalsi ofain ajnalkee Iv@tmndupngvamemle’r esiunptgt A G Asdenpgdudator 914a

o é':l nten gggqrér;hﬁ%%g 0 Eéﬁl’yp{l 6’6’5] on%lg gg&ectgﬁ & g%mm%é %ﬁaﬁn%hzatlon

(CBYca8s %&1%;[;:‘1%%&%51 B0 EbrXHEBPA. and pYélié dmpread sgmbols A
a’'Fourier trix), an identity matrix, or _some othe

symital @ma@peddamMOPh@l pracessex ©dn pRIBPet ALRSs rdﬁmt%f ves, and

t t

OGS0 e bl AR PRSP TR B €5 PRI o
Clh: PE. tHd Phél@t s s@Rbdal comp@lyigthemtan mm},er/b;enmemapmr 918a
a

term nals and may be sjgnal ed or known Af h
ertiofless ﬂ@ﬁlﬂeaé’S%iﬂlil(hW% ] ﬂi*FaP%qk?(t tedpecesdte the ‘ﬁiae%’n?‘%ﬂ’rls or the
p%cgﬁep tar r%ﬁ@{ﬁh Bbdilihr ads e Sr@%ﬁ%fhttéds JsyiBY REth the

éct ed erm ha he base station to
cRahtR g of oaﬁiep@rsﬁgnermm@ etgarnand 29 foe HSPPAI serapbleg. the spread

sgrg{q&s,oéq%:prrog}r{ig% g«%g%%%r\t/l%:d? 3 o{p Qﬁ%mcggt ?I;‘lg s%zﬁl]ﬁ mapper 922a
n‘?aﬁ@tthéa:r Qrﬁ#eﬁgc i gheP@infe0 rARAe Srforinkd FHWB&S@ Edtanon 110 and

anne or tor only some physical channels, e.
phiBi RBSCipreA chips. HS: BEHrefOGFEMaor G240 exipates ﬁleBP*@EfRfence due

di f L
rQ tredudoiem Heet pETeRvedsar i i PR EpMipgie. An interference
sEEPLESS AnitIPBal fbBActS Xl t@fareoebestiintaen froaf tHel Mput samples and

detector 756 and RX data processor 768 at term nal 120
provigisdnput safupley 1qr thypext §@ee-i r st st age 910a, a MEMO

02 20 AMERERRUET Gl FRIIGR i A ppcfand s

paSceb @Rtk input ampldadh sikﬁﬂhrlnmrmer'l' ad the [ﬁlestfstagmsaﬂdl\zm)wdes a decoded

detection on the input sar{g&g%&vtm%g%h 5% ch 1ﬁge<foded correctly,

tﬁénr tﬁg mtpﬁér%%gr é?&ﬁ‘(ﬁer &loadMPAcRdebaEhREd M@bffﬁ&ted from the input

zero-forcing (ZF), or some other M MO
sdmpms forcthatstdpe rte pbtain inputreamples fatbﬂhe nexy SPEEf or m
detection wt a ch For
exa sesh%wq é%?ft&néaﬁﬂ‘% &H’é)rug {)E ﬁ‘érehgaan%he% cag be estimated and

QhOidd BGNERE FRYmPR des@thiddd Byl chmema@bha:odés assigned to the
equal 1 zer without using a channel estimate.

telmmpaluteasuerthe mhlaamplezfafa@n wedereased A HSRE Aanl tH%éf‘ﬁP’é% iis,gssigned

etect ed t [ (
a@’oﬁé@ ot éz}t’é)ﬁeaoqegat{ggrﬁé%g tla2% f% or Q%E%Pki gﬁg’ c}-!rBowﬁ:l@l the total
idesifepad f@yﬂbm nﬂymmwmﬂpeaﬂodbdodﬁhe S]IGBS of subsequent
processes (e. nputes LLRs, dei ng{grl eave and

ssenE gy 1@’!1?@"&@%‘6 iota canelssh iatesfrenge MO ST ded
pac keAs Tal% sltuﬂgn Iﬂ et 95?}[ E€HIhnel estimate is used for both MIMO detection

and interference estimation. A higher quality channel estimate may be obtained based
on the TDM pilot shown in FIG. 4B. In another exemplary embodiment, if a packet is
decoded correctly for a given stream, then a data-based channel estimate may be derived
for that stream based on the despread symbols from CDMA demodulator 914 and the
regenerated symbols from encoder/symbol mapper 918. The data-based channel
estimate may have higher quality than the pilot-based channel estimate and may be used

in block 924 to derive a more accurate interference estimate.



[0076]

[0077]

[0078]

[0072] If the packet is decoded correctly, then an
encoder/synbol mapper 918a encodes, interleaves and
wa@yhob21e@ps t he packet to regenerate the dat aPCYIRING031728
for the packet. A CDVA nodul ator 920a spreads the
regenerated synbols wth thelé&hannelization codes
assigned to termnal 120 for HSDPA, scranbles the

s pr eBIG.SHnHihs, anaerxdmptamy eoibedinegt aba artntdSSC}QOQspeff@ﬂchhby base
first stream

2a maps .t
stptiege HOr ot eawewlbtggrasmw o fRE PR P §IEgrosgigred o
Skt bRd tekhbh AN oPE QY171 € ForBEPD 8ki GItheDS, calli tilife! @gﬁlentens @esigned
estimator 924a estinmates the interference due to the .
tof oesternsinale and bemhetdrroimal is @siginded least pre eggequiiye Smgnirgment 1n

est. e. nterfer enc t
SSSHT oo REHFIE T AR gl s
([jﬁl’é ek, PAOYhEiRatidipot figlhaml ﬁ&tlﬁbﬂssignmen’es)qha$m:-sgdqe used.
[ 0073] Each subsequent stage receives the in

Toampi Hmgreegimgrie g8 TP oS a0 F ot Lt ran ] ja sequenta

&S ihd sf SbAYEo @B terminal. For
Bégg?%%%med g% d[m d" 1%\22) Eﬁ%n gﬁte blefrI?eaaslmtgbel r?g ermmina
eX REIY ehe Geriiind] Reth sibsgeimbel of Itnmqmgmentsngayd@: mggmed first in the
correctly, then the interference fromfﬁ

TR hcHst the Serginral vgihe Ipastipndieh OF RS PPy
n‘?fj PEVICP s e?'%géyﬁﬂ ARE thOnRRIAE Andenebinesamplyese dsoignéd the at
nex

st age. shown in FIG t he anmount of
léant end eerexina fdna¢a0ha<vf bwiltipde stgemel being el camglagegpsly. Each
each _streamis. de d by..the_ c t S
GO (5 ERTErh R V8 SIS FRRRaRNG 1 DacT G sueans

IS EERA: ﬂéﬁﬁﬂlafs%aﬂ'ﬁ% adsfgnb@ Rcrb&y smeaﬁis dcsosashargrekehtainlcodes, or
channel i zati on 'codes for HSDPA, e.g., .as shovvn in FIG

ad@ss bath atredves anskhianngizaligreGasiEt i1 3 @Wemﬁpﬁe%‘ﬁ?l be
esti d G I ) and th
str e?ﬁé ﬁgg egc%‘%%gélgggr clagseﬁ dél?ince? [ nt erf ell é?]acpge ) and then
rh4pPBd By thelat Bhstemesimd 2@ieht Asi gabdsto thh caxminah (Pibck 1@14) The data in
t he channel estimte is sed or bOtP‘ MBVI O det gl TTI (block
ea¢ititimgtsegmentas éereéétw%%t gL oBe FhmE Zacﬁi?&ﬁ"f‘?/ VST er
(1§ dplbate@tfoSpitom
ek ot e
(plack a01$)sand1eqmddwnkn theeattlbast ooe chargxeh@qﬁlogtqoéawfeq Wetﬁe g 1T (block

lgﬁbgaff% (ggrr;%g %létlg%h &gggl}ﬁg glianée X %SQ'&%%{& tltlé']ﬁ'ltlot and the data

tglefﬂ%déilléés@’rong%éhrﬁﬁlﬂ tS’igndli‘ﬁQQQ%éﬂér@@d%ﬂ’éﬁthteﬁmﬁm to convey, e.g., a
encoder/synmb 18. The dat a- based  chann

eBtgreime mmenm@d Bicghembayuell Wy seEERE ﬁéﬂ%ﬂ o s degpinel olock
]@2??3’21'1%36;%%4 E‘if?‘g IPXa %n $&thihdl agh 4’?%/0% sent, e.g., on the

EF I%S u%ned last in the

e n erence est

1 PDSHH sTev& ﬁdhr@f@ﬂ@lcﬁ Ite)tnﬁml mhyrtmmnoe g3 oprtm:HssSCCH
1000£ﬁerforrreg by base st atio 10 fog downl i n E ‘ db
t r andtliGs1bshoyws | anj E’Feénﬁ et fa Brofgss ]rOé) periormed by

tgxsrr?llngln ??0 tt(? receive downlink transmission. An assignment of at least one time

segment from among multiple time segments of a TTI is received (block 1112). The
assignment may be conveyed via signaling that indicates a starting time segment and the
number of time segments in the assignment. Input samples for the at least one time
segment are obtained (block 1114). The input samples are despread with at least one
channelization code used in the TTI to obtain despread symbols (block 1116). Pilot sent
with the at least one channelization code may be received from at least one time segment

designated for pilot transmission (block 1118). A channel estimate and/or CQI may be



[0079]

[0080]

[0081]

[0082]

at least one termnal (block 1012). For ful
assi gnnent, each tine segnent is assigned to one

wao esomiozcake and each terminal is assigned at | eRSI/USIU66/031728

consecutive tine segnent in the TTI. For partia
assignment, a tine segment ni@y be assigned to, and
shared by, nultiple termnals. A conbination of full

devdd pasdd e thaseieinedpiist (hinckal 196).bDetrstidn MHyebarpenferpied on the
time_segnents nay be

. b i.gned to the at
desarend FARDTIA WSy GRS iR oqb e ST [oct 1122,
nu Ry L0 i | t .
e O R e e th- oot nunber

b?Eoﬁ nnkipie ngmns sereysimaltanseign gt imwtiplerfrangmitTantenngsg nput
ternjna ith | east nunber of ti S :
s ATk, P oS5k, RATREL il bL B RATEh S D Seccive
altBhaU ViiNabeddid difBn SEGNBNp&EfoTRiEd @ s sipginednples thebtain detected
east one termnal for each of nmultiple streans, bein
greaaqq may be

smeples foir eadh efitbo usilijple sesns: ek deagct sdes it
dlﬁ%?e?atgr oilt]etl%el B2 B %B%ﬁgfig%ﬁ)gt Q8 T lobta BespidaBaFBbols for the

erm nal’s ma _ e assl gned across
sBéeaThe daSHross syheoln @b eah istram adgsbe decaded odsterforence due to
streans and channeljzati on co% in

AL S P S SR L MG BT
(€. gy LA ,eﬁleaféghlﬁé%éoha\%ageﬂﬁdh@@ﬁged Rpsrifiepigesbrt ESDPA in

the a east’ one ti segnent assigned to the term na
3@EPPOCKhel GEl)iquihmay aise henuseddhr piher Wskase sPmMiGsHER getworks

with at t : i : .
g B ARy Rl P b sl e s
fSEAMeHMALDENEL efetlvok RhatOimbleaRERI $S2000 (Relesks IDEBY A, a

and spread with the at |east one channeli zation, co
WA2DA0 tKEVFPV ppivesek thaydgplenpenis 152690 o gMA2000
t ieve equal . ' r '
80P FGRBE P HAIRELL 1Rl e BBI008 el heForva
P&t@m‘ {Eﬁtﬁd(tlﬁzﬁfneEQBlPDCﬁﬂ)ﬁaﬁﬁla {Forveard VRackete Dgta, Cantrol Channel (F-
starting tine segnent and th ti !
FTAGE Bt comeapond 6 Herag TEBCE 1S B2 COR E BT Gan. qhalomy
six%&tu%ehoef (AL Fhﬂ?é}til n‘?ﬁ% iﬁ{%rﬂé}'ltecﬂ@%.,_tat& &hdNih B FICEY 4B€and 4B.

ent, e.g., on the - PDSCH. The “si gnal i ng for each
}: leza m']il?be gﬁykil:leinskmhrt veoud pndamstetrbthasingooptiopgodgjgnals may be

shows an gxenpl di t .

rigrggpnﬁéir flﬁpﬁe@yb9f @e%eﬁg?/of i e{eg[*ﬁgc@gg{%ga g%r\}:qalcfeﬁﬁn1ques. For
éx%ﬁlﬁe%?‘dﬁt%', AktrubioRS ShigHABaY, ifforBhtidng 3inaleNBitd,isymbols, and chips
segnent fromanong nultiple tinme segnents of a TTIl is
thetc eiay bk l(rbﬂeoemlceq Thpghat ethg sEhoyp resReripHep By cbhveRrespnted by
vi.a signaling.that indic ' i : :
St 200 P RSTLRS PaB IR B el o
pehiRsiEs, 5A8M) @smBifktidnhBeradf. | east one tine segnent are

\c/)\nb: ﬁl ’gtsocép g%;gﬁﬁnégéﬁ;m%gf z’lla{)]q%gifarteig‘gglt éevg{*igl]]]sd?li [u%@?e logical
%18ck%?trﬁ$&h19s?38fc%ﬂ9, %Md"bﬁ;g(ﬁitﬁﬁl oehs 1dki&ivedPid @onSRfbn with the
exemplary embodiments disclosed herein may be implemented as electronic hardware,
computer software, or combinations of both. To clearly illustrate this interchangeability
of hardware and software, various illustrative components, blocks, modules, circuits,
and steps have been described above generally in terms of their functionality. Whether
such functionality is implemented as hardware or software depends upon the particular
application and design constraints imposed on the overall system. Skilled artisans may

implement the described functionality in varying ways for each particular application,



[0083]

[0084]

[0085]

with the at | east one channelization code may be

received fromat |east one tinme segnent designated for
w@Rdoa2z1e@nsm ssion (bl ock 1118). A channel esPCTEHE®06/031728

and/ or CQ may bederived based on the received pil ot

(bl ock 1120). Detection may 28 perfornmed on the

despread synbols with the channel estimate to obtain
blﬁ%h&ﬁirﬁ[ﬁiemyﬁt’m@d)rsde(ckmmlehddlﬂm)at b¢ DiftPietddfasivnging 8 departure from

npl oyed, then the assignnment of the at |east one tine

t@é@??@rﬂ“%gfeﬁ‘énf%’lenmﬂ tiple streams sent

S| W’gﬁé‘%ﬁ%&ﬁé Muﬁ{tﬁﬁwmb ichl Bldckanadddtleanbed multd rfesribed in
sanples for the at |east one tine sgf%rrent may
ccm‘mbemmemth rthmemmmlmp'l enbaieeyia daqqtqg ggrelq\my (96 1mplemented or
tectio

ma erforne h t
SRS SR ehGE RS B b SORBTbERAS: OSP). an
Hcﬁﬁ&ﬁ ctIR delatieraansIc) faoﬁeldqxrdsgrsmmhm gaaeyaﬂney (FPGA)
espr ea with the at | east one channeli zat

on c
oobthai proava@pn@ld@l legjerBpyise. fBICreih §AE 1 é@ﬁ?lSt?ﬁbeo éeé% g Rardvware
Q! tyes FRICABSE described
%l% Oqeg &C ﬁngt% ?glgﬁa?%g@ e es@é%r@%& SQ glafotrgrﬁ cel eéI: af t e?scn °
h&MGE e BS§anketay-plpoeel iprgesdoe nsiyr‘twamn{:x@)@ﬁ@]:ssﬁn rbug [imthe glternative,
the techni ques have been described s

thespyppessor meppe W&@g@ﬁmnahg@cmgr gpgtsglh)eé E%Céaé/(%ntr%ﬁer or state

WiAT Riseabd PRpReteRiKSE bhedmbiadtion of computlng
I]ﬁ)atcnﬁéma'r?‘t 5%@%%9??1?%1101%66“% og| es. For egnpl e,

th
dbﬁcdsml agesa meymbisatiere dff 6r RSFCEHMAL B0 QUIFIRDHSEROF k At IE?B(FahtY of

| ements | S-2000 Rel.eases
By G & O TroPerenes T <OspBatehEadeDEP ogre. or any
Ogmlqg,nhé@g{uao network that inplenents |S-856, and
so on. cdnma2000 uses a Forward Packet Data Ch%’ﬁ‘ﬂbh 1
( F- Pﬂhﬁ)st@ﬁ @fa eshoh P 2lparingt desspbedcaROPBECteR Kk [he exemplaty

e&&wg o i/g sy eclzcﬁ felgrgishp% Belehb&uituf Wﬂaﬂﬁd{iﬁfesq—pﬂ software

ormat/ structure of the F-P
RGIuléTpt R IRA Yt pcgssor, @8 irs houmbinatii GSthe4ioan dA4;gftware module

0081] Th f skill h t | d t t
N AR VT -
Pﬁ)w&eﬁ%yy,gfeiglgie{rsf hiNHisk e5 haabediedisRNE CIRRONIJULany other

or exa I'nstructi ons, corrmands
forth of sBtdge mediirgkabwn it ittesart. s&m@mplaahsior@w pedivmyis coupled to

may be refe t hr oughout t r
b LRSS DORPABEEA 1 SaANg S AL, Flbmacon
tﬁ’afhgsstorﬂgegﬂﬁ&hﬁi f ireihdSaltefnal g, tthe ht@ﬁageﬁﬂédlﬁml miy be digegml to the

particles, or any conbination thereof. [0082] T
mmdssoxvvoThecpm@ﬁsmreandatb@p@é@g&tréedlwatm%haes rlP&Bsz&%e ﬁe ASIC

STl B, L8 B s, s o

I'n conn on Wth
B¥eraRlday dReRediominengiis 6 uesedntivdei n may be

or o FaYIPBRASTPRRR . 006 Ba Sy STPRY Pl Provided o
en%)l%r gJ}a{}&%}P LkilibY in the art to make or use the present invention. Various
modifications to these exemplary embodiments will be readily apparent to those skilled
in the art, and the generic principles defined herein may be applied to other exemplary
embodiments without departing from the spirit or scope of the invention. Thus, the
present invention is not intended to be limited to the exemplary embodiments shown
herein but is to be accorded the widest scope consistent with the principles and novel

features disclosed herein.



of hardware and software, various illustrative

conponents, bl ocks, nodules, circuits, and steps have
whe@n/ogdaseri bed above generally in terns of theRCT/US2006/031728

functionality. Wether such functionality is

i npl enented as hardware or Sdftware depends upon the

particul ar application and design constraints inposed

on the overall system Skilled artisans may inplenent

t he descri bed functionalikﬁgh@ﬂ arying ways for each

particul ar application, bu i npl ement ati on

&Fls 'ﬁﬂéd?QOU|d not be interpreted as causing a

eparture fromthe scope of the present invention.

[0083] The various illustrative |ogical blocks,

nodul es, %gd circuits described in connection with the

exenpl ar y B ABBYANE FPLPHFE81 osed herein may be

i Ml NRRAt&she YroRRBETr b MRE giviniultiple JBNE EePmeptyy pfos eransmission time

processor, a digital signal processor (DSP), .an .
indgrptli @) torat dgpecorei termingle it MAR d2iaifpreach teratinghio apleast one time

fiel r.ogr bl { r 0 e iple time
sosPiegt ARIGBIG N By CoAoE BN Y shiPErGhuachn, SeheOt the, mulpd
ség@Hngs wilh SClegdt @nd alihneliztion opdmeset $n therTEngnd

conbi nation thereof desjigned to performthe functions

descﬂm#@%ﬂﬁéPEWﬁ@“%@@éﬁ@%%Pn%BVﬁ%§81processor may be a

m croprocessor, but in the alternative, the processor

may be any conventional processor, controller, )

ni cr acont fThklapparatas oftlaine 1mabéreinethe At lpts @88 PEICCHRY assigns each

al so bhe | emented as a mbi pat.i on.of .cenputing
ofsmeaapledhyt et oRaet O tbrad PeiTiniit

m croprocessor, a plurality of m croprocessors, one or
nmore m croprocessors in conjunction with a DSP cor

e, .

or ady ot Hde appwhiug o tlanrlatingicin theaBlepsane MPsSIOr Gpsigns each
nmethaod ar al gorithm i ' i \ -
RS T RSO gy i i omen

dAieertly in hardware, in a software nodul e executed by

a processor, or in a conbination of the two. A

software nodul e may reside in RAM nenory, flash

Menory, R% R TR ¥n tRERREM: BREPEdtessor assigns the
regi s4¥ers, ea%%?{rgkogcggr}{lerfovab%ﬁgtdi sk, a C%%RO\A or &
radlyiplet fiee degmentsftostheradeastrei Ummkinghvin P ordes dgtermipgd by the
exenpl ary storage nediumi S, cou I(fd to the processor

nypber phibine seEMeNHRsSEReT (O %H%“Ynfornation from and
wite information to, the storage nmedium In the
alternative, the storage nedium may be integral to the
processor .Tmppra@tseﬁscgzrirrahdwlm@w drhlgast ABgPGRARCEQy assigns the
reside.in an ASIC. The ' Y

R R SRSy BBI PR  SE ARl dnflel 11844 po he number
SHHRhASENERN WHBY td eshderninaldlivdihr efiest carmpedh eviths miost mumber of

user term nal. [0085] The preyiou escripti.on of the
téine a¢gyacnds bsingnassigngd SHB0R tﬁg Aild apé aglag\;gagaaltvgth Eeast number of

time segments being assigned last in the TTL.

6. The apparatus of claim 1, wherein the at least one processor assigns the
multiple time segments to multiple terminals in a sequential order based on the number
of time segments assigned to each terminal, with a first terminal with least number of
time segments being assigned first in the TTI and a last terminal with most number of

time segments being assigned last in the TTL



enabl e any person skilled in the art to nmake or use

the present invention. Various nodifications to these
wezx@motaey enbodi nents will be readily appar enpCT/US2006/031728

those skilled in the art, and the generic principles

defined herein may be applieto other exenplary

enbodi ments wi t hout departing fromthe spirit or scope

of the i nﬂ‘hatapparatuihxﬁs;lalmh]e vghee@erthe Rhleestt dngrproeesp@y assigns at

intended to be limte enbodi nent
egmm e SoRen i Sh Ao EE B Y P RUs e e gg Bisizned o one
gafs?llgﬁ B 1eR8 oRE iofifek BinRSsea@nNQi¢B thit@atlbE e at least one
|scose rein. CLAIMS What is clainmed is: 1. An
oﬁppanmmagnGMHpaﬁsymgﬂnaﬂaméaﬂlwﬁﬁémbrocessor to assign
multiple tinme segnents of a transm ssion tinme interval
(TTI) to at | east one termnal, to map data for each
ter mgnal alpphaBStof Vet 1 rmhaelgrtﬁatat &St @[bepkot@sdbmﬂmgns at
term nal, and Fo spread data in each of the nultl
leashenesiggaspgBenti quah that pachdime BRStedhA fndiaresly gl S\go terminals
T menory coupled to the at | east
Wdﬁl ﬁ%ﬁ?rggééhgaggeﬂzfugﬁlg%&gppar atus of claiml, wherein
the at | east one processor aSS|gns each of the
multiple time segnents to on east

ter nidnal . e apﬁgaﬁﬁﬁ%fr‘%‘tl%l (Y’feheE?lﬁlt]ilﬁ ﬁtaleﬁtl are Pﬁocf’ﬁsé’r gysigns the

r+lﬁ 1S tﬁﬂ@s R8s 80the 3% aSiNSneCRENinhEIFAd) ofrdulltiflé streams being
t one onsecutlve time segnent anong the multiple

stntrsemsieapeendly. of the TTlI. 4. The apparatus of claim1,
wherein the at | east one processor assigns the
multiple tine segnents to the at | east one terminal in

an or@er dgfeaphRed JPYlAMA®, Miekel thefat ldasEonsgyomedcs assigns each
assigned to each termnal. 5. The apparatus of claim
tarminAlevidh af ledsbona tile seSmanh eCiepibe SVBPlE SE5as t he

multiple tine segnents to nultiple termnals in a
sequential order based on the nunber of time segnents

assi gned tTheepphratisrofichaith,1, wheteiretht iat lsbsttoae pravassoninahs pilot to

A RSP isegment (e B al DU CRn RS on AL tspadsi pil with the
4 R0E &}%Schgﬁ#eﬂg?@oﬁﬁeo@e%% @ske TPrthe TTI. 6. The

apparatus o erein the at | east one
processor assigns the nultiple tine segnents to

Lnljln‘:) l e t r " ngrléglhsléﬁtcgnggg %rlgfanlt tge glgﬁst %§§ ﬁ?orggélo} Dles the pilot
t‘é’iaEltﬁe@e éddaﬁiraﬂs%ﬁﬂb&@ér fi thb pil@taeﬁfd th&18R. ForQhe at least one terminal.

13.  The apparatus of claim 1, wherein the at least one processor generates
signaling for each of the at least one terminal to convey a starting time segment and the

number of time segments assigned to the terminal.

14.  The apparatus of claim 13, wherein the at least one processor sends the
spread data for the at least one terminal on a High Speed Physical Downlink Shared
Channel (HS-PDSCH), and sends the signaling for each terminal on a Shared Control
Channel for HS-PDSCH (HS-SCCH).

15. A method comprising:



time segnents being assigned first in the TTI and a

last term nal with nost nunber of tine segnents being
wa@e@rgedds | ast in the TTI.7. The apparatus of BPCEHUR2006/031728

wherein the at | east one processor assigns at | east

one tine segnment such that eéich of the at |east one

time segnent is assigned to one termnal, and assigns

at | ggshingneultpleaimé sam@eglfwrttansmmmdnhane mtarmaldf ThHe at least

at | east one other tine segnent is assigned to at
Ofleetﬁ@’@lnﬁ]v\o termnals. 8 The apparatus of claim1l,

wher ﬁ%ﬁl Qaf 1dr&Ash 1HREnA OCASIEA o%@stirﬁ@%ef,&heﬂteaa&gned to the

one 1 egment such that each tinme segnent is shared
telyiinal; ahéast two terminals with different

channel i at| n codes, 9. .The tus [ ,

wher S1FAde 432 1R &8P ok ﬂﬂﬁ @ggﬁgr WSs F%] %ltf vl at least one
cl?”aﬁhémhsn&bdeeus%&mnsmo the at |east one term nal

or each of nultiple streans being sent

simul taneously. 10. The apparatus of claim9, wherein

theI Zé\ | e é one Brace rlgsahgggﬁ] Fég%ﬁgentﬁé Wubdple time

at I'e segnent acr oss streans.
ség]fnenﬂ'l&)rﬁiﬁlbaﬁ atsiging eahaifthd multipde dine sepmenis td ensbf et least
processor maps pilot to at |east one tinme segnent

Od@bl‘ﬂ@h?é -ed for pilot transm ssion and spreads the

pilot with the at |east one channelization code used

in the TTI. 12. The apparatus of claim1l, wherein the

at | aast dhe memoéseﬁmlmauéswﬂlh@nputh@ataswgmaghﬁhév@ultlple time

equal transmt power fo e.pilaot an r
S@g@erjéq COIRRESES Friening meﬁ%qlugli él%fl mgrrl)tg é(? a%uag:ﬁ%?t &1% terminal for

edoh YPGBl lshBaBd bbB@SdenO BienulaAERSEO eagle Reematab deing ass1gned at
signaling for each of the at |east one termnal to

lezshomeytine stement Agoss the MBKENeAcaEd t he nunber of tine
segnents assigned to the termnal. 14. The apparatus
of claim 13, wherein the at |east one processor sends

t he ggreadh@dah@hddsf difien B, fhldiest:ompﬁ'sihgrm nal on a
Hi gh Speed Physical Downlink Shar

(HS- mmmyg Pilh o &dprss ORHEDS SEERINT ﬁ@%&\fe‘&gfﬁ RilQtdpapsmRigeion; and
o ag %{ugg él%o}gﬁ&%th%@ ahst bRs cl'fzﬁna@ﬁ% hi% S6EHA the TTL

nprising:assigning multiple tine
segnents of a transmission tine interval (TTl) to at

| east one term nal L ng data for each termnal to
at | ddst o%%aﬁﬂaﬁaéu%%ﬁ?&ﬁsf ssigned to the terninal;

and spreadiop gisg ?ﬁlﬁg I Auegkhtifk debmenld| & Blt@ankiRion time interval
segnents w th | east oOne

(TTI) to at least one terminal,

means for mapping data for each terminal to at least one time segment assigned

to the terminal; and

means for spreading data in each of the multiple time segments with at least one

channelization code used in the TTL

20.  The apparatus of claim 19, wherein the means for assigning the multiple
time segments comprises means for assigning each of the multiple time segments to one

of the at least one terminal.

21.  The apparatus of claim 19, wherein the means for assigning the multiple

time segments comprises means for assigning the multiple time segments to the at least



channel i zation code used in the TTI. 16. The nethod of
claim 15, wherein the assigning the nmultiple tine

W@ e@meeRis6 conpri ses assi gni ng each of the nul tPEI/ES10061€31728
segnents to one of the at |least one termnal. 17. The
met hod of claim 15, wherein t24e assigning the nultiple
time segnents conprises assigning the multiple tine
aegreningl fa ¢deh eft mubgdd swemng beingrsaht finrul@aedushf each terminal
nultiﬁle(gtﬁea being sen% Si nmu tan?o%sl , each
BeBieAsNgHohdi iy QR Tign STRIR PERSt e MR TR Re TS e nt
across the nmultiple streans. 18. The nethod of claim
15, further conprising: mappi n(};‘ pilot to at |east one
ti me Legnehic appeiatnaf elithdp, picthet campriséng: ssi on; and
spr eadi Lot w t I t _one . .
chanr R o Syt el b i Tefit 058 Hihg §8Emept disigngiegsfor pilo
teanpqaiss®inngid means for assigning nultiple time segnents
of a transm ssion tinme jnterval gTTI) to at | east one ]
t er mTAZANS TorpsmHeading theenilet mathothe 4t {egpt enecthapeelizretian ceds used in
t8d Tireast one tinme segnent assigned to the term nal;
and nmeans for spreading data in each of the multiple
time segnents with at | east one channelization code

used j,n the TTI. 20. The. apparatus of claim 19,
V\,herqu’n tffgnﬁ@&%usf‘&m%éq ning the nultiple tine

S eg MR ihsCARIYrbEEsor I A fan| BAIHBRSAO i3 RRCHTF Ofirst fhsmission time
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transyp ssign; and nmeaps. for_spreading the pjlot wth i
the &t | eé[g‘f: ?H?@Iaélf?aﬂﬂ_éh“?a%iowh%rﬁlé‘eea&i‘etﬁnp’r?afﬁ%%lf{m set 1s
ags3gnedh@BRAIE URarkEFRiof 1cBEs for the at least one time segment assigned to

the terminal.

25.  The apparatus of claim 23, wherein the at least one processor maps data
for each terminal in the first set to the at least one time segment assigned to the terminal
in the first TTI, and spreads data in each of the multiple time segments in the first TTI

with the multiple channelization codes.

26.  The apparatus of claim 23, wherein the at least one processor spread data
for each terminal in the second set with the at least one channelization code assigned to

the terminal.
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term nal .27. An apparatus conprising: at |east one
processor to receive an assignnent of at |east one _ .
ti me 20egndite appanatuawd ngimmBt Wheteint thergt ksag PBAPLOCEHSOF rece1ves pilot

SRR IE Sy L0 o AR OB congrcs o

PISE RIRAHsH AL ahd Biives aFRARR] itinlut@basee @ theoreeived pilot.
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claim 28, wherein the at |east one processor receives ,
detection on the input samples to obtain detected samples for each of the multiple
streams, and despreads the detected samples for each stream with the at least one

channelization code to obtain despread symbols for the stream.

32.  The apparatus of claim 31, wherein the at least one processor decodes the
despread symbols for each stream and cancels interference due to each stream after

successfully decoding the stream.

33. A method comprising:
receiving an assignment of at least one time segment from among multiple time
segments of a transmission time interval (TTI);

obtaining input samples for the at least one time segment; and
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despread synbols for each stream and canceling
interference due to each stream after successfully

decodi;ng tAeasitRaRondkisid apparatus conpri si ng:
means for receiving an assignment of at least one time segment from among
multiple time segments of a transmission time interval (TTD;
means for obtaining input samples for the at least one time segment; and

means for despreading the input samples with at least one channelization code

used in the TTIL.

38.  The apparatus of claim 37, further comprising:
means for receiving pilot sent with the at least one channelization code in at least
one time segment designated for pilot transmission; and

means for deriving a channel estimate based on the received pilot.
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