CODE | NTERLEAVI NG FOR WALSH CODES CROSS- REFERENCE TO
RELATED APPLI CATI ON(S) [0001] This application clains

wao b@sbenedit of U S. Provisional Patent Appli ceCT/o82007/074267
Seri al I\Io 60/ 833,176 filed on July 24, 2006 and
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entirety of which is incorporated herein_ b reference
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modulating a data signal with a spreading signal that uses more bandwidth than the data
signal. Bits of spreading signal are called chips. Therefore, CDMA promotes privacy
and security, as picking up a signal that is spread out over the spectrum requires
knowledge of a code to separate one call from another as opposed to signals
concentrated into narrow bands which are easier to monitor with radio receivers.
[0003] Each user in a CDMA communication system can be identified in
various ways. Orthogonal multiple access is one such technique wherein a user is
assigned one of the many orthogonal waveforms derived from an orthogonal code.
Two signals are orthogonal if their cross-correlation is zero for a null time shift. Cross
correlation is a general measure of the extent to which the two different signals, each

shifted in time with respect to the other, correlate as a function of that time shift.
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scrambles the interleaved data with PN sequences and transmits the scrambled signal.
[0007] Another embodiment relates to a receiver operable to be used with the
transmitter described above. The receiver comprises a descrambler, a deinterleaver, a
dechannalizer/despreader and a combiner. The descrambler receives the scrambled
input from the transmitter and multiplies it with the PN sequence used to scramble the
input and provides the descrambled input. A chip deinterleaver deinterleaves the output
from the descrambler in a manner complimentary to the interleaving performed during

transmission. The deinterleaved chips are then provided to a dechannelizer/despreader
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[o®tippd Another aspect relates to a method of reception to obtain the data
transmitted in accordance with the transmission method described surpa. The method
involves receiving scrambled input and multiplying it with the PN sequence used to
scramble the input to obtain the descrambled input. The descrambled chips are then
deinterleaved in a manner complimentary to the interleaving performed during
transmission. The deinterleaved chips are then despread to obtain the despread
symbols. The despread symbols from multiple fingers or receive antennas are then

combined to provide detected data.
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[0015] FIG.1 illustrates a wireless multiple-access communication system in
accordance with various aspects set forth herein.

[0016] FIG. 2 is a block diagram of a communication system.

[0017] FIG. 3 A shows a block diagram of an embodiment of a transmitter with
code interleaving.

[0018] FIG. 3B shows a block diagram of a receiver that can be used for
decoding data transmitted in accordance with an aspect.

[0019] FIG. 4A depicts a block diagram an embodiment of a transmitter in

accordance with an aspect.
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these specific details. In other instances, well-known structures and devices are shown
in block diagram form in order to facilitate describing the claimed subject matter.
[0028] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more aspects. It may be
evident however, that such embodiment(s) may be practiced without these specific

details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.
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[0029] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.

For example, a component may be, but is not limited to being, a process running on a
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features described herein may be implemented as a method, apparatus, or article of
manufacture using standard programming and/or engineering techniques. The term

“article of manufacture” as used herein is intended to encompass a computer program

accessible from any computer-readable device, carrier, or media. For example,
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system capacity, the coverage area 102 corresponding to a base station 110 may be
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partitioned into multiple smaller areas (e.g., areas 104a, 104b, and 104c). Each of the
smaller arcas 104a, 104b, and 104¢ may be served by a respective base transceiver
subsystem (BTS, not shown). As used herein and generally in the art, the term “sector”
can refer to a BTS and/or its coverage arca depending on the context in which the term
is used. In a cell 102 having multiple sectors 104, the BTSs for all sectors 104 of the
cell 102 can be co-located within the base station 110 for the cell 102.
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channel s can be generated via one or nore of code
Bonpirg sphemal ti pl exi ng (CDM), frequency division

[0035] In another example, a code division based technique can facilitate the
transmission of data over a number of frequencies available at any time in a range.
Data can be digitized and spread over available bandwidth of system 100 such that
multiple terminals 120 can be overlaid on the channel and respective terminals 120 can
be assigned a unique sequence code. Terminals 120 can then transmit in the same
wide-band chunk of spectrum, wherein a signal corresponding to each terminal 120 is

spread over the entire bandwidth by its respective unique spreading code. In one



mul tiplexing (FDM, and tinme division nultiplexing
(TDM . Othogonal frequency division nultiplexing
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Siodgdser Ty ri er Frequency Division Miltiplexing
(SC-FDM . Additionally, system 100 may utilize a

W' n at!h%ﬁ 53{ ouit nén]'t ICga@h 854G StSam Qm%ﬁnttecdj&xler @%esgé% transmit

antenna. TX data processor 214 forrnats codes, and interleaves the traffic data for each
data stream based on a particular coding scheme selected for that data stream to provide

coded data.

[0039] The coded data for each data stream may be multiplexed with pilot data
using OFDM techniques. The pilot data is typically a known data pattern that is
processed in a known manner and may be used at the receiver system to estimate the
channel response. The multiplexed pilot and coded data for each data stream is then
modulated (i.c., symbol mapped) based on a particular modulation scheme (¢.g., BPSK,

QSPK, M-PSK, or M-QAM) sclected for that data stream to provide modulation



system 100 may utilize various fram ng structures to
i ndi cate the manner in which data and signaling are
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assi gn bandwi dth and other syKtemresources. In one
exanpl e, a schedul er may be enpl oyed at one or nore of
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ontr.ol |er.130..[0037] FI 21is a ock di agram of an
SRR Ui ARy BotReih 300 (al so known ac
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[ 0039] The coded data for each data stream may be
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pilot data is typically a known data pattern that is
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g\aﬁrti cul ar nodul ati on schenme (e. gzg BPSK, . @SPK, M PSK,

n (ragynted Sogtdednteyias Lhdt thaied L6t EeRFety bt ovi de
nodul ati onsynbols. The data rate, coding, and
9] at i Atrre¢wver emstbmdad aths tapsmittad yodelathelt segnal sverd rdpgived by Ny

WG oh Ry hior 2 rop ) e PHEEESER JER captmitilng 132 i provided
R Drespretive ecdivir(REWR) PsRclisieh 2320, Eyhi reéivar st @bhdiféns (e.g.,
E{ocess t he nodul ati on synbols (e.g., for OFDM). TX

e pdidissoend 2doWIHORVEED VR desPaqiiYe misaeived | egnaby gitizes the

t T ] s, (i ou . .
PTG 580 B g grovi
beasspoidin v @hitssmibol sthamsynbol s of the data streans
and to the antenna from which the synbol is being

fooaspm tA,ekx [&%ﬂﬂchﬁﬁp 260 ARk ddeRles 24 ﬁt@@é%hé’seﬁleaﬁg received
processes a respective synbol streamto provide one or '

soniel asteslrg ok steceiners f 24 hesedcomdi padieslaf ecgriyer processing
‘?ergl?rllilcllflel ’[eosplrofvi(fetﬁTr ‘Sdeteac[c]e%” symbol streams. The RX data processor 260 then
demodulates, deinterleaves, and decodes each detected symbol stream to recover the
traffic data for the data stream. The processing by RX data processor 260 is
complementary to that performed by TX MIMO processor 220 and TX data processor

214 at transmitter system 210.

[0044] A processor 270 periodically determines which pre-coding matrix to use
(discussed below). Processor 270 formulates a reverse link message comprising a

matrix index portion and a rank value portion.

[0045] The reverse link message may comprise various types of information

regarding the communication link and/or the received data stream. The reverse link
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220 and TX data processor 214 at transmitter system
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hleand oy witlhgs eefogintiscet degradpti@cdssesuthéehannel de-correlation across the
CDMA segment. Various systems and methods described herein are directed towards
enhancing the functionality of CDMA communication systems by understanding and
thereby mitigating the effects of Doppler shift.

[0048] Spread Spectrum is a means of transmission where the data is made to
occupy a larger bandwidth than necessary by modulating it with a spreading signal
which uses more bandwidth than the data signal. Bandwidth spreading is accomplished
before the transmission through the use of a channelization code which is independent
of the transmitted data. The same code is used to demodulate the data at the receiving

end. Accordingly, figure 3A shows a block diagram of an embodiment of a transmitter

310 with code interleaving. A channelizer/spreader 320 receives data to be transmitted,
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the data at the recejvi n<1; end. Accordingly, figure 3A
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[0050] CDMA combines two different spreading sequences to create unique

%egpreader 354 despreads

channels that convey information regarding a user as well as the geographic cell where
the user is located. Examples of these spreading sequences are Pseudo-random noise
(PN) sequences. PN sequences are known sequences which exhibit noise-like behavior
or characteristics of random sequences. They address the necessity within the
communication systems for privacy by providing codes which can only be read by the
intended user and appear like noise to other users. They are generated by using shift

registers, modulo-2 adders (XOR gates) or feedback loops. The maximum length of a
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In an embodiment where K is equal to 10, the length of the Walsh code L that
encodes the message would be 2'° which is equal to 1024. In this embodiment, a 10-bit
message has one of the 1024 possible values, which can be associated with 1024
different Walsh codes each of length 1024. Walsh mapper 420 then maps the 10-bit
message to a specific 1024-chip Walsh code determined by the message value. Upon
mapping the K-bit message to a specific L-chip Walsh code, a code interleaver 422,
similar to the one discussed earlier, then interleaves (or reorders) the L chips of the

Walsh code from the mapper 420 and provides L interleaved chips. Scrambler 424
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from obstructions in the wireless environment. A signal at receiver 450 may thus
include multiple received signal instances for different signal paths. Each received
signal instance of sufficient strength can be processed by a finger processor (or simply,
a finger) composed of units 452, 454 and 456 to obtain energies for L Walsh codes.
Receiver 440 may also receive the signal sent by transmitter 410 via multiple receive
antennas Rj, Ry,... Ry, The input samples from each receive antenna are processed by

a set of fingers to obtain energies for the L Walsh codes for the particular receive

antenna. A combiner 458 can sum the energies from all fingers and/or receive antennas
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moving receiver. Doppler causes a phase ramp in the input samples which disturbs the
orthogonal property of the codes thereby increasing false alarm probability.

[0057] The potential degradation in performance due to high Doppler is
illustrated by data from Table 1.
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it with L-chips of a PN sequence before transmtting
{0089 scr ankbihdr Bhishsodt, dheWabhsade 1, Baybd avalyated by the
the absence of the geinterleaver w thin the receiver,
TSI VRHARA AN 0§ CYRISHIEAY t he descranbl ed sanpl es as
opposed to deinterl eaved sanples with each of L

di fferent orthogonal (Wil sh) codes and provide an

€nde by" ToTt Bhtht EdteT-Sueh a&ibodiments “perf-erm-yel 1
under many channel conditions. However, their
performance degrades in the presence of high Doppler,
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another. Application of a phase ramp to Walsh code 0, due to Doppler, results in a
waveform corresponding to a phase modified Walsh code 0. There will be non-
negligible correlation between this waveform and Walsh code 1. This correlation
results in a higher false alarm probability, e.g., a higher likelihood of Walsh code 1
being declared as the transmitted Walsh code instead of Walsh code 0. The PN

scrambling alone by the scrambler does not combat this problem since both Doppler



novi ng receiver. Doppler causes a phase ranp in the
i nput sanpl es which disturbs the orthogonal property
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probability. [0057] The potential degradation in
performance due to high Doppl¥t is illustrated by data
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deinterleaving is performed after the descrambling at the receiver. In other
embodiments, the code interleaving is performed after scrambling at the transmitter and
the chip deinterleaving is performed prior to the descrambling at the receiver. In
general, the code interleaving can be performed at any point after the Walsh mapping at
the transmitter, and the chip deinterleaving can be performed at any point prior to
processing the signal via an FHT at the receiver.
[0063] Code interleaving and deinterleaving can be used to combat high
Doppler and other deleterious channel effects. If high Doppler introduces a phase ramp

in the input samples at the receiver, then the chip deinterleaving results in the phase

ramp being shuffled to produce a sequence of shuffled phase shifts. After the
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due to high Doppler. [0064] Figures 3A through 4B show
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the s is S. Ti 1
e TR NI L O
i’@&bl@@ ahc'f’ dé&{ﬁ@ Hhtﬁ@llanﬁrﬁlttteﬁ &n fdoRdant W itR LRGBSt §¥E&Rbed in Figure
that the seed used . The output p3(p2(pi(x))) of
6 hist d05timye pm@ssedsn amrdalnn@vvltb thepmethpd dyscobed balier is received
Ergrlnsat t%lmsrmt l% 789 the received input is descrambled by multiplying with
associated PN sequence. At 706, the descrambled input is deinterleaved. While the
deinterleaved samples may contain phase errors due to Doppler, the interleaving
method described above shuffles the phase ramp across the interleaved chips hence
mitigating false alarms at the receiver. Subsequently, the deinterleaved samples are
despread. At 708, the deinterleaved samples are multiplied with the appropriate
channelization code and accumulated at 710 to obtain a despread symbol. At 712, the

despread symbols so obtained are combined for all receive antennas and the resultant

symbol is provided as detected data. Thus, the methodology may be used to obtain



[ 0066] Figure 5B shows a schematic di agram of an
enbodi nent 550 of the first Feistel stage 510a for the

W@ 288/01429mhi ch n = 9. Stages 510b and 510c canP@EUS2007/074267
i mpl emented in a manner simlar to the stage 410a.
Fi gures 5A and 5B show sonme e¥anpl es of Fei stel
networks. Ot her nodifications are possible. For
doteatpd dqta franyintrglea el inputiseanabfwlstlagespicad Biibzing Any of e
or, 4 instead of 3 or enploying a multiplication with a
B?H*??@ﬂ?ﬂoca’ﬁ% another prime or any other al gebraic
foosof i on i mefn@aoh&Y to"lai%ﬁﬂﬂet&@@ndmdﬂﬂi(}@) JHbrankRitfih@sidfls is
etc. [0067] Fi qure 6 shows a nethod 600 of reducring
fllusisetcd Whereby Vi lsdilarmshiatrediead dbe it Peppleyesnsadeby aymoving
ccordance .Wwth an.aspect.o.nhnitiall t he .dat.g .1 o -b .
ERUARTE GV ADRE Aisogob el prhn e kbR y fformation
Bat@ived BPfraaehiWidl) EheGhaRNg) daz dkiagddclsdiewith h §Bicy H@Bsmission,
nore bandwi dth than the nessage_ signal. The chips from
Yide0 Hapiianden, dptadransaissies or §|@P@§ma%gn geeeof n B Kebit mgssage is

t
By Bped® ¢ %’?él?%ﬁ?%?ﬁ%?ﬁ%@ia@% 3 RHENE 2RREHGf the Walsh
tdie areinegrlcaantkd fodiwcar entsitsagad bigds. uSha@taaleBNng can be pseudo

sequence. The PEI sequence can be a conbi nation of
P “Fiﬁflgaeyd%’ew ECHSYHIOM e IRV [P RSCH Kpndepgdpanner so

1494 200 SRR COURIGR I GRALIL 65 oot

rotdieossibleitd betamcthe anppdaigt madhiathdmr dicatymbols[n@yedio be
Fi 7. 11l ust 700 | I 1t ed at . .
LS i d b 530 751 B BB E h B  wio o

%{bre’;‘%gef?é pRNEGuaMcE Bs dd3eribRl N QAetatlanpFd. DR lIONthEisetan®I&E chips are

i nput processed in accordance with the method
tather plgeessedifor icsampls, filsared. wpdorvcred and wansgnited asrcommpunication

%g]?ﬂs %I‘ggl Jngaqféglgg%r\ﬁ;trgﬁg\)tvn"s descranbl ed by multiplying

associ a sequence. At 706, the descranbl ed

[08p0f s dHith¢ Brdigieosdd weWhirdsnlifiel flehntresieauatkmitter without
sanpl es may contai n phase errors due to Dogél

. [ er, the

interisaridgyd PRpSeEIP S IpE_dcEd Edo Hissianakdi toItesDppilenhiais e Both
‘ . y : : i il

DaRePSiR g Wil b SR N IR ARG THIRbRiFa sotof
deitars sudhea\eetrustangl WalsarsequbaspisadidcteAby AGByltipleative Doppler
ejnterl eaved sanples are nultiplied with th .
gﬂbﬁ%‘i’?ﬁ?@?%deﬁ‘éidﬂéﬁlq Eufiden st Ana redluhtneatisdragemiting Walsh
R ] Hpka SsPlRRens WHIH codblat thlZeccig t&?@cﬂ/r rﬁ%ﬁlg false alarm
synbol s so obtained are conbined for all recéive
wattse rihakhe atigr hived, mgsnldavangta Winhsb ok qucscppoer td é@ngmgission would

B HEGeRED B AR e pOReTt drr o) e L Gk hees reaks
WRiselictafcecasfing @t fdlsk hiafhQITRRYs Bdcalifr@he phase error introduced into
the Walsh sequence is now scattered within the shuffled bits rather than cause a
multiplicative effect across consecutive chips of the Walsh sequences which resulted in
a transmitted Walsh code appearing as a different Walsh code at the receiver end. Upon
reception the shuffled Walsh codes are rearranged to obtain the original transmitted
Walsh sequence as described in further detail infra.

[0071] Figure 9 describes is a methodology 900 in order to obtain a message
transmitted within an interleaved Walsh sequence. At 902, the scrambled input samples

and the PN sequence are received from a transmitter. As stated supra, the signals can



ort hogonal codes. [0069] Turning nowto Figure 8, a

nmet hod 800 of transmtting signals is illustrated
woR@Beb29G al se al arnms i ntroduced due to Doppl ePCTHENOTU074267

by a noving transmtter/receiver are mtigated. At

802, a message conprising K bits of information is

received for transm ssion. The nessage can be

bssocived eid nmltipleasignel Exthg zmir‘rsrrdns ®F amye reccigo antennas. Upon

{.hansm %s(l?gvn data t ansm n or a conbi nati on

digind deRdieRl G yoR e Emabied ey wplieds Sl i o

RiSin; Malpsheduedgpiald B WAlsh8OGucnbbieut 216 0RS ARDOS B

Wal sh code are i nIt)erI eaved to produce 2Kinterl eaved

dww@blqdwwai&htced%em dﬁlgteélawddéo pb@udthe palgmahwalsh sequences.

avin n ar.e._ | ater

Jrl;gee 8\; IS% sgﬂlas% e%%o ol talng Omﬂ[] 8?m%r1§erpo 135¢ ?( St II%Ié)d%lﬁe(?by the

Doppigt. aNevdr@tre, ke WpRh sefhchée dddédted aaaweerebaeersydsm@ k61l be the

it would not be possible to obtain the pessage within

traesmittah W adshraede singaifhephasy BB RsSEtEoAYRRY inferigaving the chips of
file r\*v}&lrslll'rl E&?@l@%ﬂ NG90 SAEhe %gﬁ’terfeg%dpﬁﬁﬁaﬁés%%/ 8&13?4&5 Ql§1n§ re

W th an appropriate uence  as
dﬁﬁmbthkjr availahed harkiwatepn@lem‘etnnag FHT mSmxcaniahiamramhﬁopﬁ). At
roces for e

f h I fil d, .
@L‘i &ﬁ%ﬂfﬁ%@ RATREAdRY fAch @t agp\é’gﬁﬁﬁ;%ﬁi%gi i(?]ﬁﬁn%rigﬁ REgvdded would
L ERMIBTERR rﬁﬁﬁ% (AR ¥hat thOWAIh ddde 1@@16%&1&91&%@ d6de. At

were transmtted froma noving transmtter without
P, ¢hd omvdiegre acaidvboecmanpnaise ¢tnt Ao8 It cnprtgoestfhiecach Walsh

to t.h | e t h..Doppl i ft
g%%r}am &l recBetfie g B Al iebslonus SBreaupel Afots, te
sEEMREEs vilfic Rr 88dh WhisHREEOKDLEMEN. AStehafl dnddUh&Hs can omit
V\a sh sequence is affected by a nmultiplicative Doppler

ghp P14 pnd insteedriasgcst gweay Yahua Kecleeted p rgpagwng A epergics
ér%%ﬂieg ’t? ?aecr%g\ﬁgll E},\gﬁgdehlg %ul{lﬁ? ﬁé@% Vsérllnge%ggs/ %Agﬁébrl g%t;ﬁg) P&#51 8, the

e recelver

eidir gy Rgudsxos el dleakash abcﬁ ard¥oripueedirdethe Wadish code with a
interleaving a Wal sh sequence prior to transm ssion
WaBIys RRgrey salup s idepddicni v KaP1the aneree valeg gbthedValsh code

;Heﬁ‘fqﬁéﬁ eh@l@gs (,Sd‘hﬁ& é(ﬂt%f ftjh @h&ﬁq Y60 ﬁﬁés,Pﬁ[c?@a'ﬁsoetd%?ermlned based on

structure caus e fa se al arns IS IS becau
titerip Hasessed a‘tmvm iff tho dugrgyl valnt & griee\ihbis theskegsiend ehen she data

now .sc tt.ered. withi shuffled bjts rather than

Espgae “ﬁﬁ’i 'F? ﬁgPEE?CF Wé'lﬁzlfcfog?sfs ‘1?8&6%"15“6%%81&?@ essags psd22

ggeglpgraymgm&pd%@ﬁ@gg which resulted in a transmtted

WAl sh code appearing as a different Wal sh code at the

[08G2] ver eibe techwnuesateegiticd etcremgibe ilB@idfor/\mms cd@taesld
nal trans

i SRR Em 3B bt et D Ay oGy ok fepag fink (RL)

control channels such as Channel Quality Indicator Channel (CQICH), a Request
Channel (REQCH), a Pilot Channel (PICH), an Acknowledgement Channel (ACKCH),
a Beamforming Feedback Channel (BFCH), a Subband Feedback Channel (SFCH), and
so on, which may be processed and transmitted. The techniques can also be used for a
time division multiplexed (TDM) pilot that is spread with a channelization code and
scrambled. The same interleaver can be used for all channels / users (MACIDs) on the
RL CDMA control segment so that an AP (Access Point) receiver needs to perform

only one de-interleaving operation.



[0071] Figure 9 describes is a nethodol ogy 900 in
order to obtain a nessage transmtted within an

WO piogoieaved WAl sh sequence. At 902, the scrandCEUS2007/074267
i nput sanples and the PN sequence are received froma
transnitter. As stated supra,2%he signals canbe
received via nultiple signal paths and/or one or nore
[0938] ve anW8rahbas. bebpdesciibed ebqvng'ncﬂmbbs@mmpbméths ivarious
th crambl ed ut sa e, descr anbl ed

RS HoSss cBue TR RPR foGIeb R A Bh Uettleble gambjnation

§f &Pnfénts OF 2B dbIdeid esGiaphgof d/@%l:ﬁﬁln% agesn®danents, but one

dei nterl eaved to obtain the original sh sequences

Therdipahsskild e nrieraysigoeitze th@dnmyfuﬁbwmqnﬁen%was and

er ! ora‘cfl ! g%reesp%gsqgl%t &5 ctc%rgimagt?o,{%ﬁ ege,tallege(t/?g rr% I%le ei‘ssjlsn’tendle& tQDernbrace

alln @thfa&itﬁﬁamibhi esbdVidasiong ade vadiaivas tHae fahasen tiedgpiN@sd scope of
scattered by interleaving the chips of the Wl sh

geqopeided clgimyog, the deinterl eaved sanples are

ead u 1G] ' )
[R3RL et | BRI el 1R LARE At rogmgd by the
hﬁlﬁfeelﬁmg)leéSomp@lqntsodé\dm, tiaquite aybteois ahth ehc\Wldesthecadss.

nergy rOV|ded wou ner al | respond to the

E inguing aoefers t%énmsgwsgitfe ogrifwch papBRanEsette intended to
G&{je%po&! uilks othBiSi&NBERLES, Bhf %&ﬁb\i&nﬁ QJh{c%;H%Yt%rrH@ih%%pemﬁed
etc. At ‘914 the energies for eac code from al
funetiorecithv destnibedhoeasp@renhiel g i plupctsingh alulmal@ﬂt)s. cmerethough not

umred. At .9 the |.a t _energ for, each . .
DTty ety R IO bl S mitB oty oS B g the
RéreR ifddraaicbxiciplepbspeats 98 e SNRIMHeMR| EhisTeSed, Q@'Ivﬁljalso be
at 916 from anong the energies provided to each Wl sh
easelgnipgd thhtethmmbpqun@ntse@@u«%@ aysienriasy &l apristonmatdiscadaple
%éﬁ%lar egzmg%n%ngﬁlter glﬁa@gr es%ct%%nlggo%@olﬁnfnggtﬁg aéa[g &nd/or events
vedhueatisusirdehdds i ed. At 920, the energy val ue of the
Wal sh code identified at 918 is conpared to a

10978k hol d. Inraiditiqns wdHe B datticnlap agiae rpihaue bepactisrlesgd with

EAALEL LU B STV A i
m nhretdikerifekgates bf thd otiédr sthpleodetatisndesahay eddased hed

cei ved ssage at 922 erasure i s decl at
AntageRy T arwegw%b%ﬂa&&é@ﬂr&eg Gaf1BRq F WEhEmRTarig, fgenicht that the
Jté%%g “fn@fud¥er hﬁ*"@inaﬁﬁlﬁ andy &é?ﬁhfsqler@@%@ ﬁse%l in %Rhé}'ihe detailed
nmbodi ment, the technlques may be used for reverse
d¢snt¢pté®u)r thonlainod, theisa rameks sresintehdestotivaneladivumad inayner similar to
ndi cator Channgl (CQ CH), a Request Channel (REQCH),
&eg?rpbt COBARHEt (Pl cH), an Acknow edgenent Channel
(ACKCH), a Beanform ng Feedback Channel (BFCH), a
Subband Feedback Channel (SFCH), and



so on, which may be processed and transmtted. The
techni ques can al so be used for a tine division
worenosiopi2exed (TDM) pilot that is spread w th aPCT/US2007/074267
channel i zati on code and scranbl ed. The sane
i nterl eaver can be used for a3 channels / users
(MACI Ds) on the RL CDVA control segnent so that an AP
(Access Point) receiver ne€dsAIMS perform only one
ggéjnninlegving operation.[0073] What has been
EFiGEEAb0ve i ncl udes exanpl es of the vari ous
enbodi nents. It is, of course, not possible to
descri be every concei vabl e conbi nati on of conponents
br nefhadpiretys ésmitigatpigtssodems ofithdes eempiuntgati¢resystem,
enbodi.ments, but one of ordinary skill in the art may
?%%%%ﬁﬁ%e that many further conbinations and
per nuhtAtisobse ploteROS@nbLEred AS gaTetittglsyquehieo i wigttla
description is intended to enbrace all such o
srucaiad pesftesandrip intenleaxe therssquaase ol epapiiasie trpgpisyign;|and
W t hi L ri pended cl ai ns.
[0074?n%ﬁﬁgg?@%%%*@?H%%gggﬁ0@%@%?%“@2 t he various
functions performed by the above descri bed conponents,

evices, circuits, systens and the l|l.ike, the ter
?-i ncl 5B ﬁ@)a&‘t%‘?éﬁlaéﬂ‘cﬁ ﬂ@f‘ostawﬁ%%%de)ls RN YL be
such conponents are intended to correspond, unless
ot herwi se indicated, to any conponent which perforns
8he spbkeiafpasdus efimdaiinoh th attlérst oespocdseat roamsponessage to one of a

e.qg., cti,onal equjvalent), even th not .
biEeflis o e g B e Uittt BF Bube Naihh Bt which he
wabehe Rahifeas the function in the herein illustrated
exenpl ary aspects of the enbodinents. In this regard,
it wll also be recogni zed that the enbodi nents
ynclu S 0 ter-r -

D RSB TR T S ORU  RAEE B o
parchatdtad tbhenaskshandbaicee¥ehips. of the various

nmet hods. [0075] In addition, while a particular
feature nmay have been disclosed with respect to only

ne o - [

Tombi ha Rl BRIl O Eon R ST AR PR
netpbdment@ticorshascquenceld ctlgs in & @saudd-racioantageous f or

any given or particular application. Furthernore, to

the extent that the terns "includes,” and "including"

gnd Veht aiHaSach NG §AM Atk MIEL: bk FobRSEr iR ARS Bld Ruence of
description or the clains, these terns are intended to
tleps mad ysictueed masnameomerong adrpsaront or trioec ¢fechamnels or users.
"conprising."CLAIMS What is clained is:

7. The apparatus of claim1, the at least one processor interleaves the sequence of

chips across length of the structured code.

8. The apparatus of claim 1, the at least one processor scrambles the sequence of

chips after interleaving

9. The apparatus of claim 1, the at least one processor scrambles the sequence of

chips prior to interleaving.



1. An apparatus to mtigate false alarnms wthin a
comruni cation system conprising: at |east one
wWEe@seseer configured to generate a sequence oOPCTHBIO7/074267
with a structured code and to_ interl eave the sequence
of chips prior to transnissiott and a menory coupl ed
to the at | east one processor. 2. The apparatus of
t0.ai nAl,appdretus to oncti gateli]se atbemis svitim o cothogoratiorcgdem, 3.
The qggaratus of claim1l, the at |east one processor
PR 4 ressage to one of a plurality of Walsh codes,
wher ehedshBnSprobEsbr Btk Eneidased NEeqWbh@be %%ﬁle_& & yhthigh
the nmessage is mapped. 4. The apparatus of claiml1l,
sdqecnge df damterisaec sod topreceasthg aequonse of dagerlecaved
s%gqgﬁg&edrég&p\%ﬁ}g%n%ﬂﬁ%f &ﬂ@ sgequence of chips. 5.
%hé’%ppa?g? Ve a?ﬂ%i, RE“at"™ east one processor
i mpl efRAosy oupRidsibehe aataypsie frocdsidrer | eave the
sequence of chips in a pseudo-random manner. 6. The
apparatus of claim1, the at |east one processor
1 €7 hREYER Ao ATAHENE Srcir B REcddl 8 HACLHE S
manner c nl'y across’one or nore of channels or
users. 7. The apparatus of claim, the at |east one

ocessor interleaves the sequyence of chips across
Pen gt e oAb & e hogit oppeons Bpskeathss R figured to
GliRicAbdve thd %q%&ndeeoef%hi QMLaRLAFESSOF a SLUATRINAS M Hhner or a
sequence of chips after i1nterleaving 9. The apparatus

gifuctirad mamnertdomphimdngsy to onelgevingesdomaicryantrhresmittére
sequence of chips prior to interleaving.10. An
apparatus to mtigate false alarnms within a

COMUAI fighb®d HMhRMalse AN Sithe a @mmBRAShtiN I stem comprising:
processor that delnterl eaves a sequence of sanples to
obt ai aergraiaguesaecnss ofighips with e atreefuredippilesindand to

proce e. uenc f | mles in
accor§§%%%vﬁéﬁﬁagﬂg]F%é%gﬁgg%ﬁébgﬁ%gga%%gﬁbry coupl ed
to the at | east one processor. 11. The apparatus of
claim10, the structured code is a Wal sh code. 12. The

dppar Abemetod of glamn 18, whereindhe genseation af dhgsieqaense of chips with
ﬁ%gﬁﬁaﬁ&5(%31 @giigured to deinterl eave the sequence
of chrps in &

east one of a pseudo-random nanner or
a mapping a message to one of a plurality of Walsh codes, wherein the structured

code is the Walsh code to which the message is mapped, and wherein the sequence of

chips is for the Walsh code.
15. The method of claim 13, wherein generating the sequence of chips with the
structured code comprises spreading data with the structured code to generate the

sequence of chips.

16. The method of claim 13, wherein the interleaving the sequence of chips

comprises interleaving the sequence of chips across the length of the structured code.

17. A method to mitigate false alarms within a communication system comprising;:



structured manner conplenentary to interleaving
perfornmed by a transmtter. 13. A nethod to mtigate
wo a008012b@ar ns Wit hin a comruni cati on system coPgiF/USiongyo74267
generating a sequence of chips wth a structured code;
and interleaving the sequence?®f chips prior to
transm ssion. 14. The nethod of claim 13, wherein the
gener dtinericofing hecgenpearfcemples cholpsinw sehudnise of deinterleaved
stryctured conprises: mapping a nessage to one of a
ﬁVﬂ#§¥FP of Wal sh codes, wherein the structured code
ISt hgroWédsily tROSQuERMTIdetdrREySBREHUS ih S HRPRRE withnd
wherel n the sequence of chips is for the Wal sh code.
gtBicturpécedst hod of claim 13, wherein generating the
sequence of chips with the structured code conprises
spreading data with the structured code to generate
e STHULRE®IQF cRithAg, wh&ecinfthe dﬁﬁteﬁ@ﬂvi@% thelsaduBndSof samples
wherein the interl eaving the sequence of chips
eBAPISC8es interl eaving the sequence of chips across
the | :
i1 oot aegfiind BF sSIeHEC U GbrfREErod e I TELPAC shlttured code.
conpri sing: dei nterl eaving a sequence of sanples to
tain a s ence.of _deinterl eaved sanples; and_ .
g‘ia?-oc edly W@ﬁ\%ﬁ@?g@&rﬂ Ehogheptin s Ripesspig issedusnse a5 dgipterleaved
resats] M th a structured code. 18. The nethod of
claim 17, wherein the deinterleaving the sequence of
sanpl ésspradpgitbessqdenastod deimtericaged sampis quidneseh of a plurality of
$%@R%g®4across the length of the structured code. 109.

Rbd of claim 7, wherein the processing the
sequedgemihind@nBieQtheaRdf BRHMERtyCAWALIS 8&des; and
despreadi ng the sequence of deinterleaved sanples with
each pfovidipg yWalsh gpde fvithdprpigstendies;as detcetedidaang  ener gy
for each of the plurality of Wl sh codes; and
provi ding a Wal sh code with | argest energy as detected
tat a. TROmethod ofelaiatl7, afhcediakhd prédccswhg ki saqlidiRe of deinterleaved
processi ng. the sequence of deinter| eaved sanpl es

SRR QBT HES ArseEafng thheayegeh deinsrleadierplcs avitidthe
SARLES e B obBs despread symbols

21.  An apparatus to mitigate false alarms within a communication system,
comprising:
means for generating a sequence of chips with a structured code; and

means for interleaving the sequence of chips prior to transmission.

22. The apparatus of claim 21, wherein the means for generating the sequence of
chips with the structured code comprises:

means for mapping a message to one of a plurality of Walsh codes, wherein the
structured code is a Walsh code to which the message is mapped, and wherein the

sequence of chips is for the Walsh code.



structured code to obtain despread synbols 2 1. An
apparatus to mtigate false alarns within a

W@ oRn28@t i on system conprising: neans for gREEDS100TIQN4267
a sequence of chips with a structured code; and neans
for interleaving the sequenceZ®f chips prior to
transm ssion. 22. The apparatus of claim 21, wherein
the nEbnspriacrtugeivdsiat 1 Ingheteen dequens é)rcg‘en@hﬁlpgthwi seduence of

t.h t t d f i

s Rb MRS e SR TP A Ry es0r TSI 0gdaL IR R gtretured
&nﬁt§%&%ﬁ&gmgqmq@ggeb$cmﬁyhlsh code to which the

message i s nmapped, and erein the sequence of chips

is for the Valsh code. 23. The apparatus of claim 21,

erein the for gener ce of ch
o h e R P R L R B PR e e B
krhgrisnk hfa:aﬁm)r &ttéﬂ@&ﬁfg&ﬂe SQflendef@aIME haloss thh eerpaOoRAE e
of chi 24. The apparatus of claim?2l1, the neans for

ﬁWﬁ%W?&QVPﬂg t he sequence of chips conprises neans for
interl eaving the sequence of chips across the length
of the structured code. 25. The apparatus of claim 21,
2he nEhnsprfacttud off @dailnedly ithegmtdne fehineslcavihg tHeahyssanteHeaves the
Chl S COHHD%J y for one nore of channels or users.
W@B‘b‘é( ot e qr@%@?@%ﬁn@elﬁar ¥ arns within a
conmuni cat i on system conprising: neans for
dei nterl eaving a sequence of sanples to obtain a
2equenoeappiratie itnindidaeaiabd abamp vatin ancmmearestidrosystem,
groce53|ng the sequence of deinterleaved sanples in
B?%¥nce with a structured code. 27. The apparat us

of cl glcAAs20r d¥hRFIBAVIng hScqiBARSoffs@mpREkdbBthineaeiichct Be
sequence of sanples conprises: neans for

deinterlesved agmplysitand sequence of sanples across the
| engt Q’f%{ ff/\ﬁ ro%&{s thlg & u&?c% of d%gl‘ter-lég\?ecﬁﬁ&ﬂ%teﬁf %ccordance with

cl ai rel n for process
semwﬁmeec@dedelnterleaved sanples conpri ses:

27. The apparatus of claim 26, wherein the means for deinterleaving the sequence of
samples comprises:
means for deinterleaving the sequence of samples across the length of the

structured code.

28. The apparatus of claim 26, wherein the means for processing the sequence of
deinterleaved samples comprises:

means for despreading the sequence of deinterleaved samples with each of a
plurality of Walsh codes;

means for determining energy for each of the plurality of Walsh codes; and

means for providing a Walsh code with largest energy as detected data.

29. The apparatus of claim 26, wherein the means for processing the sequence of

deinterleaved samples comprises:



means for despreadi ng the sequence of deinterl eaved
sanples with each of a plurality of Wal sh codes; neans
wo e0osge2er m ni ng energy for each of the pl ural PETUSH007/074267

Wal sh codes; and neans for providing a Wal sh code with

| argest energy as detected dad’a. 29. The apparatus of
claim 26, wherein the neans for processing the
sequemeansabr despratad migaby sdjusEnTpif dsintrlvpyddssesiphsarish thor

espr eadi t he.sequence of deinterleaved sanples with
trRied todtde SRl HEPRES SuBhr R despr ead. symbol 5. 30,

The apparatus of claim 26, the neans for

deinterl eaving i nplenents a single deinterleaving '
dper af hoppriasrtusef dlaigms36, divemerns dopdaiterl ¢avingompidnegies single

8erinf5‘erlgalwlilﬁga lof)etrgtio%f fol' L&t one of a plurality of channels or a plurality of users.



