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[0004] It has been found that an ACK — NAK error, one mistaking an ACK for a
NAK, can be detected efficiently and dealt with in a manner that does not significantly
affect system performance. However, a NAK — ACK error, one mistaking a NAK for
a ACK, is more expensive: the transmitter believes that the packet has been
successfully decoded from the codeword(s) when in fact the packet has not been
successfully obtained. This causes a packet error and, thus, NAK — ACK errors
impose an error floor on the overall packet error rate. These packet errors can be

expensive in terms of latency since higher layer protocols, such as the Radio Link
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transmtter. [0008 mlarly, a receiver can be
CriOGmAT RO PR OE by SR B REnb IOy of codewords for an

encoded packet of data from a transmitter for use by a receiver, configuring the
transmitter to process a first error message indicating that one of the codewords of the
encoded packet of data was not decoded correctly by the receiver, receiving a second
error message at the transmitter indicating that the first error message was not correctly
received by the transmitter.

[0008] Similarly, a receiver can be configured according to one embodiment for
detecting a transmission error by providing a circuit configured for receiving a first

section of the packet of data wherein the first section comprises the correlation data, a
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the present disclosure will becone apparent
correctly received by the transmitter.
[0011]  Further areas of applicability of the present disclosure will become apparent
from the detailed description provided hereinafter. It should be understood that the
detailed description and specific examples, while indicating various embodiments, are
intended for purposes of illustration only and are not intended to necessarily limit the

scope of the disclosure.
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[0021]  Fig. 12 illustrates a flow chart demonstrating aspects of a method of
detecting interfering transmissions by two transmitters.
[0022]  Fig. 13 illustrates a block diagram of aspects of two transmitters operating at

the same designated frequency range and producing interfering signals.
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tructions may
firmware, middleware, mlcrocode hardware description languages, or any combination

thereof. When implemented in software, firmware, middleware or microcode, the
program code or code segments to perform the necessary tasks may be stored in a
machine readable medium such as a storage medium. A processor(s) may perform the

necessary tasks. A code segment or machine-executable instructions may represent a
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factors provide situations, also due to environmental and other conditions in the cell,
which cause different channel conditions to be present between each access terminal
and its corresponding antenna group with which it is communicating.

[0031] As used herein, an access point may be a fixed station used for
communicating with the terminals and may also be referred to as, and include some or
all of the functionality of, a base station, a Node B, or some other terminology. An

access terminal may also be referred to as, and include some or all of the functionality
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| s of the data strea

TG e Seihe SR Oh N SFBSIN G & DEiAg 0 Which the

sﬁﬁ% Rikd tb@ﬂlgaﬂgnstrﬁl&e@%ﬁnmé id@RaMosh VJH‘?]h%YenJ%?Jlnbbls is being

being transmtted. In sone enbodi nents
trinsanifiest: ninrﬁgmmrgmchmm the bg@né:rmr@dwm@b@dnasohe gtrmated based

L e—

pALL &8GRI thi @d&dsst ﬁb@nﬂ%ﬂsﬁhet BtoRbN @érmiddle dmanefinnel response
; response information may be generated utilizi

Y Taphbe SEGIETBng Gyl ciats, dHhEatioss (4T cs channel
& Kg%‘éégﬂfg\agé/d Bﬂ The et - Fgfﬂ{e%%%rthc%?ncgts%o&escﬁ@cﬁﬁgd ﬁl&rﬁﬂssions, the

transm ssi ons rocessor
TXaduis ploeessot DBt parc kedtct ftior pakebfosmet bmsed ankrahl iformdtionnthat is
t hat, ti g transmtted fromthe user. [0033] The coded

trgpspittadfron ;RUS§5t a st ream may be mul ti pl exed with
[00B3Pt Rt z‘bodl‘:’é Kte) Qr: [ER %ﬁﬁr‘étﬂa'dﬁlsmay he Hfultgﬂe)@at\gltﬁ ?llot data

typically a known data pattern that”is cesse
um@FDMnmdlmm nﬁye tmloudeta &t typleelly eacknmm dagaspaim ahat is

h
pferabtc Sy EPACnd SRR Gtd Abihel BB S FB B flige the
chahné - respo}§8) OTh&BRPESIEx ﬁﬁ 280 c@d&ﬁﬂﬁﬂacﬂﬂr 8achnagial ls@édnpms then
schene (e.g., BPSK, QPSK, M PSK, or Ci)A sel ect ed
mpgjHated Gie. eﬁé{pﬁ)% magped) hesqsrana prstipwamadylaion sohemel(eg., BPSK,

i?rﬁﬁ ‘MtP%Kr a(%)eM %?\/IF %ele@tgg 3P qh'éta&étg nstlfe% %aﬁlgovg&t odulatlon

st ream i nstructions
syarbop. oVTlﬂaedatayrzms ocmﬁﬁgr alﬂBQnoduﬂatfmnﬁ)r ethdatHEm@m may be
t he %J]In’ﬁer of ar al | spatial streanms nmay be varied

delgTEgied RY iporchns p TR, o (i MBHERGY Pioceiean Saps ¢ b some
erhBSRAMERS, HE Sfumber of parallel spatial streams may be varied according to the

rank information that is transmitted from the user.

[0034]  The modulation symbols for all data streams are then provided to a TX
MIMO processor 220, which may further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 220 then provides Ny symbol streams to N transmitters
(TMTR) 222a through 222t. In certain embodiments, TX MIMO processor 220 applies

beamforming weights to the symbols of the data streams based on the user to which the



[0034] The nodul ati on synbols for all data streans are

then provided to a TX M MO processor 220, which may
woéuod7haeiopr ocess t he nodul ati on synbols (e.g., PEDMUS2006/025931

OFDM). TX M MO processor 220 then provides NT synbol

streanms to NT transnmitters §TMIR) 222a through 222t.

In certain enbodi nents, TX M MO processor 220 applies
symba}m‘ mlenben'gg vteﬂngmt@dt ond ke sptepoh sfrgh  whishddieasynbad aiysbeing
tr % R’@‘E CB v\@ic th VO 007/ 130104
§ %@éf e 1ESRSC IETAORy tr ansmitted and

[003ﬁ anEgdN RarlshBR VB RcERES kbedsés H@ESPBctive symbol stream to
transmtted fromthat user's annel response

PIoYifle PRBOT BIPre Pmb%flgedwnﬁrfaﬂbw qoméﬁlozgée g emiplifies, 4ifgrs, and
|

up@&%%%% a%ﬁfo Ssg%m% tl‘ég?rc% ﬁg%fra%%tﬂ%?ﬁ”g%ﬁal @I %}éisedf?r A3fsmission

ovamhle IMIM@ chbhrel Ny mcﬁlnthtedmmﬁwﬁomeankﬂn&tammZaghrough 222t are

nals to Qvi de a npdul at ed nal sul table for

the Gnsraitd Tyom %@@Wﬂpﬁ@%ﬁﬂ)@%‘aﬁ%& resperikddul at ed

[og3dnal a¢ Hc@f%f S &mﬁd A StrARARtddhouded %%Bal@rafe e 184 by Ny
transmtted NT ant ennas 224a t hr ough

antees@e%ﬂavtbto;agh [26@3@7]d At recetweid\segnak fremerack Eaﬁtennzh 852 is provided

transmtted nodul S naI gre rece NR .
to  FERRUL S5 8V LT S el e fcerd Eendiighafes. ers
antpligidk eafh dewh &8t} 52 rd:s@e&fv‘éerdﬁded ts%nal [RSASG! théeconditioned

recei ver ( RCVRI) 254. Each receiver 254 conditions
signal i providp sawpples, aadppithar @soceases thecwamplasye prayidea corresponding
“réc%ﬁféﬁ% r}{l?ol S&&s{aved signal, digitizes the conditioned

gnal Y0 provi de sanples, and further processes the

[OﬁiﬂTpI ednt EXpdﬂvlpiﬁceascﬁOCl&Oeﬁ@ﬂmébeﬂges anice pedcessds thy oteceived

stream [00 RX data_processor 260 then receives
syaval SHERES é@gill o regRieR 250 elaﬁsefiﬁ%al Paé’il?‘ﬂ%fnéecﬂf"éh Apeessing

tedHRGRIE S P%V?@th@ 2Rk huAhed opa&etté&éﬂ”% m‘b‘é?ﬁie\éﬁfs The processing by
process technique to provid e rank nunber "of

RX ctbtaeptoedS'SOB)Zﬁﬁok dsmrré»admn ﬁﬁttberpdaﬁmbbslomg 3ach Iﬁxtedadasymbol
roce r 26 s descri in furth et ai | Iow
st RSBl AERS SFBiemAn by Mpuisih5orLoEismitged for
th@ééﬁapblﬁﬁngaatﬁ Bfedi® dRIXEd At P Pros¥ddBORed themBsHbAtIfs, (R Interleaves,
t he correspondi ng data stream RX data processor 260

angl legodge nmdmlea@é@l sya:rémh sleeane tovaggover thedirafie daedoptigtiata stream.
Th?:ﬁ%gg ;? ifig bf r 3 a q:ﬁggnsér 28(F 6% Iérgﬁlgi:&q{)fthgt p%?tto%ngc? Ey TX

rocessi ng a processor

MBYO préce3 ot 200 T datd procbsdbr Per it tmfaﬁﬁﬂlttléy syk¥m MO
rocessor 220 and TX data processor 214 at transmtter

[0Q38]t emba phanmglyrsenonse, estipaie generated By Rk PESEIsR 20 may be used
td u

o RIREA S p RGOSR Bi0 800 A0 S OB L) ans

mquxinhsionl retes los schehms,gc& otharchgtians. thrprbmserﬁ@ah@rﬁmheoestimate

ot her, act i ons. rocessor t her, estimate
the HRE GhaisP B ER R e SSNBF D e Helee Saelfigms, and
pokdiBle ARhE Thekhet AR teBtice 241R: prd¥de these quantities to a processor 270,

RX data processor 260 or processor 270 may further derive an estimate of the

“effective” SNR for the system. Processor 270 may then provide the CSI, which may
comprise various types of information regarding the communication link and/or the
received data stream. For example, the CSI may comprise only the operating SNR or a
quantized SNR estimate. The CSI is then processed by a TX data processor 238, which

also receives traffic data for a number of data streams from a data source 276,



possi bl e ot her channel characteristics, and provide
these quantities to a processor 270. RX data
wonroraseos 260 or processor 270 may further dePCYARIS2006/025931
estimate of the "effective” SNR for the system
Processor 270 may then prOV|9de the CSI, which may

conprise various types of information regarding the
magiotatedh by st imodulaiark2&n gpeditiensd by dweesmisigrsdai4e dreughn?54r, and

|l e, the. CSl nprise only the operating
tra%‘f@‘ttg?%n& JWW %ﬁ%%ggl mate. The CSI is then
[omceSAedrakaMnﬁteifmdam odela&elosig?d8 froriredeivel @@tem 250 are
receives traffic data for a nunber. _of data stre

redeivsthby antanaas 3. cendivigned\y 18efiv9rs 384 odpmodulated by a demodulator
24B CJA&P?I%QQS@%@ %g Ipx9 1P ?Hc@gsgg %gﬁ’ ttﬁ rr{:;ﬁg)giﬁll %2(??]2%%8rted by the

ione Transmtters
redei @R SHatémhe dTizaepoited CSAMstieh tpeawldq,dstoepnoﬂds@or 2D 28] ugkd to (1)
transmtter 210, the m)drﬁfj ﬁi‘ nal.s from.receiver

deteraing the glgtasrates 4ndceqdingda §Cff§zﬁs R Ji5dise Jrethe data
strB¥md GREY %eéélg?a%@ vaSG IO Blsekdr lq}K RSB H P4 ard X MIMO

and proces an RX data processor 242 to recover
prmdesso@SBOreported by the receiver system The reported

[0@] er nﬁ%g‘ &R rlge\é/t \gaei‘mr()ﬁ RS céﬁ%gq%i ch}rwéueg wy%us ?cgfq %rﬁgzes)s the Ng

rePRAERSalso RIBtedS®E N QfankfRted 3y MboBitfaRRB TABE eddiver processing
. (glsner ate various controls for TX data processor 214
€

HUTX AMEE gepinsdsivtr LR @ringayp A9fegaties kb sradial geq space-time
el U-PA0E B SEEH BRI 0 b AU B8

an8y (Mo l“sedcessares nullhggeuakntion e andr meefeséney  chmelatiaylie seceiver
into two r| mary categories

b 1 ti .
Pf@@lgg%éﬁaﬁﬁgwhl%@e@w@ BregdREs | $HyC Sé’é'ﬁﬁ?tﬁ{%%‘én%s\%néﬂiwon
or ?51%0@%% bRl BhliE fLeid p?@dé@élhg %Ehﬂﬁué)e chni ques); and

successi ve nulling/fequalization and interference
[064#icel KAV chapndiformed yrtbe &5 siangmit ent Vi qeeeivewniashas may be

oot o e ineBpdtRenSHBEIE oV Bt FAE T B Rl Bogh pf the s
1n&€p@ﬁ&%§ ERANERGRA AsShe re[f&%lﬂo 28 aNpMR GhBEHAGhel f(6F Arednddyission

he NT transnit "and NR receive antennas may be
cheum@rqf@h@MMQ ehausel andepuntnend t%héﬁn@sypn with Ns <
( h epen S
[0@%2)3 all\g%hltlpmé' ? E?Sﬁek %Sga alg ﬂl‘a\lésgmit%g (f} annzsl%lt Jnr OraMIMO
systeN Sthes sechhiquel adeselipedf hdrbia MlEMD l@dﬂamdl fandvarious wireless
correspond to a dinension. [0042] Wile Fig

COFMRINIEAIEN SYHETPH BB ARSI O FATHAT ERINAC Py it lapltwfwess (SC-
F[fl%[%) SRtk S e G‘Qﬁz%&oﬂ Fﬁﬁﬁﬁ hiRedRE(EHM sefy, IASC%Q@ division

r’various wre ConTrun cation systenms such as a
mvslnplg.l aecesanCDMAJ swstpmerectymd idinisipm mum[blt: iaptess CIORES s(ySé}n and
so(%wf) rtéhglgtearenmn%};f 1535 (s?lggr, Icgl:tQ\ﬁrlS(‘S?gb or mnﬁtlgle-lnplﬁ single-output
(MISO) may be utilized. An SC-FDMA system may utilize interleaved FDMA
(IFDMA) to transmit on subbands that are distributed across the system bandwidth,
localized FDMA (LFDMA) to transmit on a group of adjacent subbands, or enhanced
FDMA (EFDMA) to transmit on multiple groups of adjacent subbands. In general,
modulation symbols are sent in the frequency domain with OFDM and in the time
domain with SC-FDMA.

[0043] An SC-FDMA symbol may be generated as follows. N modulation symbols

to be sent on N assigned subbands are transformed to the frequency domain with an N-



mul ti pl e access (CDVA) system a tinme division
wo 201810k € access (TDMA) system and so on. POTAUR®06/055931
singl e-input single-output (SISO or nultiple-input
single-output (MSO may be utilized. An SC- FDVA
systemmay utilize interl eaied FDVA (I FDVA) to
transmt on subbands that are distributed across the
poisty st iotaerdmimitarm FHOadn discrerDRgur{er Rpwsjormo(RF Bnonpktain N

on_a group of .adjacent..subbands, or enh e
SreQEpEYA PG St U8R RIRRFR Sloghun SagnE ol HEBHR to the N
assZHEP Jbandd, Bnd 888 sfnbols ARk Abdd0D t5y FaRlSng e — e Rtbbands. A
the frequency domain with and in the time domin

K-neiint HFEE-qr DKL if dea3jeriapmsbor gk daasencyrdgmaia symbols and zero
eperated. a | | . '
sy BRI RBRL ot DnRAReE AFE UL PR Th 1t © SAnECL the
seqhiErR@UED CppRan®i the starhoBtheNe YR8 0d/ fbRA EMSC-FDMA symbol that
PCT/ US2006/ 025931C 10 _Ieoi nt fast Fourier t

contaps K 6 garaRipet & Aemda sy MaY Brzﬁfff@g%{ﬁ%;&;ﬁ TRpOnErS

-domai n synbols. The N frequency-domain
kn(xs\{/rﬁg%kﬁg%'re mapped to the N assigned subbands, and

[0044T 0 Kindval sppaceheafop gendratitghandr demidnlatigg BKEDMA, LFDMA, and

ubbands., A K-point. . I|EFT or IDFT is then performed on
W‘Q%ﬂéﬁﬂéﬁéﬁggﬁﬁﬂpwdsynbol s and zero synbols to

EnRi@ N a sequence of K time-domain sanples. The last C
sanpl es of the sequence are copied to the start of

[004RL sdyusdrdotsond amackeh oSdrEDIMA pagkaidif datpagan Reophcadersby the
K + C | C-. '
ol AT P R SN, SR b TS L AP cncone

thedRPkA € Has. Fof @i, dhtd ghchracotin® shheaik i fdrfdd\i, as a non-zero
LFDMA, and | FDVA synbols nmay al so be utjlized. .

ralEReeRi fY1e (o0 of HicoPesrerp galetRICHS fa ikt © %-dé{l&‘} a coding

schtgﬂx% taﬁe%kzlehatﬁ’%aéiét & Bt b SARLHASI bW thhd RS $liBed by 2

rror to transmssion. A variety of encodi ng schenes _
deader fogecseditt paeket.o@be codesvopdscdastconfirdmtivndaRbdata so that if they

e RS S S RS CE LRI 1 hn
codeiRdd SarPbd HHRRAGRTR: dRWathepre8sts.NFor SLARPR, fnPk BFb& encoding

data packet as input and generates codewords that can )
scHemeya first zedevbyrd gan He gonbsaied alopg edthaadditipaalendRwprdsthat contain

odewor ds, can.contain rnedundant t i fer:ts
R R AP R g P SRR s b e e
inttdd@cdedungant miat dc apdraylgassbrRnfor ®edevaveistocdecdde the first

utilized in the decoding process. For exanple, in e} i
codayyasd veihasdingeding dn dreetVen syhsequent SQESIITES-c dAowever, 1 the first

coB SRS TR LTRI b A G0 BycRICUCA L, vl ccn
codwatetcasbe Thnssnitted by cheetransnatier foea receiver. As noted earlier, these
subsequent codewords can contain redundant data or, for example, additional parity data
that allows them to assist the receiver in decoding the encoded packet. Transmissions
of additional codewords can be made as well so as to provide additional opportunities
for decoding the encoded packet.

{0046]  Fig. 3 illustrates aspects of encoding. In Fig. 3 a packet of data can be
encoded so as to provide four codewords, N;, N2, N3 and Ny Fig. 4 illustrates that these
codewords can be transmitted from the transmitter according to certain aspects. In Fig.

4, the codewords are transmitted to the receiver in the sequence N;, N2, N3 and Ny, and

N;.



introduced in that it nmay be entirely possible for the

wo 208680¥Ar to decode the first codeword w t hidtr/ R8GIAD31
to recei ve subsequent codewords. However, if the first

codeword cannot be decoded to obtain the original
packet of data, then subseqdént codewords can be
transmtted by the transmtter to a receiver. As noted

[O%le | em mgesases, UPRAGURTie eastidRnhas acale h’@ tarhp pode) is used to

bR PGRRE B ReRf: haFPTRSo AE B00l AL RSy e

tinh6f SlRGRARA tRACKAkion TGRS This Tcons, c@l&w@ﬁtﬁbfts B#&l to be repeated.
codewords can be made as_well so_as to provide

Thygdhey piexideolygbe examle esFigs drthatd¥igdntg repratedncoded

E Letioh Q04 ®onEl@n 3 111 ustrates aspects of encoding.
f data can be -encoded so as to

[0p8vi d@VHemar cakdendideceiMld biZhe Neeivar alltheFiegeivet is unable to -
rates that these dewords can be transntted

de??%ﬁﬁlﬁrf@ deyardsia £ & 0@&@%.%&% &F Bty Ahe, TeseiVer £ trppsmit an

erfor Signaft to HRE ERIGNRS Qﬁlw%ﬁﬁg ttﬁﬁ”t%@“r&ée@&értv@ast G&M@@&'d&%de the

I n the sequence N1, N2, d N4,
COQ@\@WBBO@@@@ZITB‘JSE@W@ZS%QHKMD E[SOﬂNxﬂxKl Ialgtrahyvhlch may also

<3888 AL IR ERLRABIARIE e S04 0 MO8«

se€BhRr a_l»deu@m:l Shéall EbeOfrhBhideDRS thed rd2elveyy mﬂis f@t &aiple, it can
the tinme of the packet transm ssion. Once this

tregg@iirepdevodeloi g 3 Rhe erecssoes ieapred adth supprssive gedgwords
oL et L SGPLBNR, Bbodd O tencllt Phigas i pogest

decmﬂﬁgvuhel received a:ah et by “AIK’t ggrilvertha lmdnztrh:eter edae \tﬂmsmltter

i.S un bIe de t he codeword so to obtain the
u“&%"éF?@ %‘g Slgle dor e t%f‘aﬁeqewgﬁ puggessiglly gecoded the

enéb&ﬁaﬂ)ack@c $ih@ath AR %'6‘ ﬁﬁ'tﬁér ﬂr&%&ihﬁs%ﬁdrﬁ&f E&ﬁkvomelsn%&s&eaer Thus,

was unable to decode the codeword successtully.
degersliggen thesclamtfyerrthel cltwnels agecelNARK mayi lgnatile t(wknndranm&QK signal

| . b t
At PR 06 TEm by TR B B Bfiagt ik ghdpe mapsmiter would
noB 86NG sERUENRTArMRLNG aREN} 6218 Bbdoh@ trahnisiien bENRI Ver .

Thus, for exanple, 1t can transmt codeword N2 In
(094, 3Howwpa@@é shanng] Parppratecs quh ustb@dmmwon of the NAK

anf QU IRe, WL o DS BE NS R0, GHGCEERTMALY A8 Arakcny

he éen n success eco

beragietsveyd b;ames&mknaner 165 asﬂgﬁaéxgﬁab tTie trmsnﬁmdrt Ey‘stem can
The transmtter _ understands an ACK sjignal tao

relaf{ugly eauly; reeeyey £ronk §echsii 86 f P VVegeid 320K Fignal 15 sent by the
re@fR A5 ggaﬁm'éﬁst&fd 5,3’3*2]@ u@ o er g)“t'iet AEACK ngh hek I Hs&e‘aer will

codewor 'S requi endi ng arity
cegtfe trmmnisugn te, cadeavaxrds \f@r thtajlmep@ﬂrbie of adage radld alpegACKending

coaﬁvgorgs( gﬁ%f rtée%vr ?rr segggﬁ i %E@t}p&%ﬁ{ﬁé@&?ﬁ feg %‘(&E}g}% Wﬂ'l occur and
the error will have to be corrected at a layer higher than the physical layer of the
transmission system. The need to correct such errors at a higher level produces greater
delay than would be necessary at the physical level. Thus, there is a need to provide an
efficient system that can correct such errors at the physical level.
[0050] Shown below are two sequences of sending codewords for packets A and B.
A; Az A3 Ay As A¢B1 B,
A; A2 By B2B;3; By Bs Bg



not need to send codewords N2, N3 and N4 or the second

wo 2ob23sfgsssi on of N1. [0049] However, a bad chafi®hode@Bsos1
produce errors in the transm ssion of the NAK and ACK

signals. Thus, for exanple, transm ssion of an ACK
signal could mistakenly bel2understood by the
transmtter to be a NAK si %nal. The transm ssi on
[0053kt erfibe aaequensenshoen ywbeyes ilIupiratecihe dFanspisHanyeh cegewords for

rror. Y} if K si i )
veceisel g Bt Hhe £it o 2pbbE, @RIl for PEcket Bark Béie as codewords:
A; ACH; Si,gnad, ThS, thanaphestieat aNAK sigead S rdoeived miftet faogption of
the codewords for the first packet of data.and begin
codssiegisnly Azbrbuiids- 1B theaseRoRg Srample SRRSO ifl foquence
of %%Ieﬁo{]dg\?{g lA:Z B, gbé%g%ﬁ%é ‘?ﬁ(ﬁ@a&es"ﬂéétl ugsﬁ CallepBEHlof the Bo®EF S Ay, an

©
orrected at | 'ayer higher than th )
AQ¥hyighal adasl sapefiromfthd teeeiver @riberirasinuittes ydieating Thas theeransmitter

to carrect such errqrs at i gher |evel. produ .
ol b5 sendieg BFehn HEENEF Bt Seensnry oAl SeREA S e tha
wab @&?Lgpte(ir DB undR@b& b iR RB8FhiR cPloRVIEB @be &f ACK €Biial, this
systemthat can correct such errors at the physical

sarhe@sejuende09a0] rehdwnAbwiding de ene REbedigieah cotysein Hepraridgd for

codewor ds, f o ackets A an . - 4 6,.Bl:
detggnipng fhaggu 2£‘B§H%T4E§5°‘i§é‘g‘\?% bio@?ﬂ?%dﬁf% e féreEiver can
comfbeT NSRRI GH0RRAFhe (A2 trhADE&r. Thids sas be acasnpishethinadrourlance
illustrate the transm ssion of codevv_orgs for gackets
with enscemBodimentthy yiilizie corumen 8212 4 RSRBICH SOfQY O Kk BN TAm that
thelefeif& b sﬁﬁ r@&%&%@wm@ fofan RRcotbd cfé-prﬂ“t@ an AUR signal
|rrp€f|es that a signal i's received after reception
beinf semosiethardscindr. AP cAdewretda titht A rebeivethexpsels dadave correlation
exanpl e, the transm ssjon _of.the se nce . of :
dat@(qg;g&g?nagc sych oorislatign dat, sy b,caltﬁﬁcfﬁ ggei Eegeltvﬁra@aﬁ?) DK signal
ha§ ﬁ%%ﬁgf)w@f&n& RE AR HIeA0dY thdEinghigeato MBsh AGK signal,

romt receiver to the transmtter, indicating that
thitshaugingtheriansmaitter cobdgin bewsnnttingrrdidengorda dpret segond packet of data

- if t ' t ual t i .
ang R Hch st shir Sl PG ior G0t bl kR e Rpeiyer
[06572]] ONeRUSMird Bspebts dborRfitichi @nalcan bBI dmB@NdataegUsBCeln other

woul d result. According to one enbodi nent, a syst em IS
aspecis\ihel earrglation deteanas be Ary groap of (it siph Eaf gieyyag orthogonal to

.OCCU{ [ e i . i . .
w55 Aol TGS e ok D5y 8 698 s
HARO heraganiasiphs. shid otler asspectsiaiie may the enphysivbbdianknt order

by utilizing conmon data in_ recei ved codewor to
trag PP RGIEATOT 196 TPRCOEIFale the TPISSIOB G w‘éﬁw packet from 2

gi‘{;eﬂdmnqsmf QfteRihs€ N§P 38 4hd? A4dp8ts PO indyOb@ RoMeKothiérd Blicator.

eing sent by the receiver. I'f codewords that the
Caretation atatze kpeahs embodiments orayeheathieoentiretztof He dab portips of a

uch correlation data, this indicates to the receiver
Paglf?ét a NAK signal has been corrupted and erroneously

[oésxjer sRORHidYndw® FigahsdWibw hart 00 eerdbnshling bgyeats of a method
of determining an erroneous reception by the transmitter is illustrated. Block 504 shows
that a receiver receives a first codeword of data wherein the first codeword of data
contains correlation data. Correlation data is understood to be data that can be used to
correlate a first codeword with a second codeword. For example, it could be a portion
of a received set of data in predetermined bit positions in that set of data that is the same
for two or more codewords. Similarly, it could be data that is past of a header used to

transmit the codewords. Thus, the correlation data could be positioned in a



thus causing the transmtter to begin transmtting

wo 0888wRuds for a second packet of data and ipgrW260%/025931
t hose codewords do not have correl ati on data expected
by the receiver. [0052] In certain aspects,
correlation data can be conmmi¥n data or bits. In other

aspects the correlation data may be any group of bits
Pregrieripeet IOGW reaclh heatdsg thadlis polizedito sewt thdatodeworsln In block

t ted durin edet d ti
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actosangiimlityhe cdeiewas.d Finallipum, bloble 524 rar&titﬁtrﬁmiodahﬁ be made at
uld b sitioned in a WO 2007/130104
thFerF{jeb Bigh 15 5598 HessieC SFiGHelS FNABEH &6 Black 512 1vasdioh received
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o 151 B B SR LR e Pl 15 308 b e
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errg?}ﬁe?s%gg £ tﬁé faxts?godeword or groups of codewords.

[0054] Fig. 6 illustrates another flow chart 600 demonstrating aspects of a method

of correcting an error when a transmitter does not receive correctly an initial error
message. Block 604 shows that a recejver can receive transmissions of multiple
codewords corresponding to a first encoded packet of data. In block 608, a

determination is made at the receiver that an error has occurred in decoding one of the



across a plurality of codewords. Finally, in block
wo 2d¢thzofgdet erm nation can be made at the regitRhodsatost
the error nmessage originally transmtted in block 512
was not received at the transmitter of the second
codeword if the second codewbrd does not correl ate.
Thus, for exanple, if the receiver sends an error
comé:gel?uﬁmrniose rimblqp&((f;i@r the reesdegncay tepnsmittpefirst error message

fon bR b Pl o E Bl MG TEREIER 1 g s gocurred in

deWdbdihg b@bﬂﬂkf@%\%ﬁd@ 433) bl‘d@liéﬁll/ﬁr fldcranpatied @dmidd &t tBe receiver
new packet of data. The receiver, however, wll still

thas &n &xi96 Bes ﬁ@m@@éew?ed‘gmﬁggt&f‘éura%ﬂnwm%fmshww wsegsage. Thus, as
no&ﬂc Qarher, o[fnsd ocﬂ}egﬁ% Cff&’e Hlets&%e &G 'b‘&e{hegfé%élvgp to the
npar e’ correlati on a “an ets a“very
traﬁmmet o aromubietl we etctna degist ﬂmn dlea/\nmknattek mcsmdsmlgqu&mrets the
codeword, the recejver wll ble to determ ne that
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b EehEt FRde bEh Saf Mol of PRORRR pLR e vortsn 28 iR Al g receiver
cah B@ns1H@ dewediSerf @ médazeseeantEe RRENEE toothe dabhanitden for use by the
addition, their may be a determ nation of no
trap@InitiEsr 0| Bnto fndh?@tef iy theetransgridoiothat tha Erst carr visepsage was not
smtting the error nessage for
CD&E&ML%?G?@/C evvor és%#égr oups of codewords. [0054] Fig.
[0@55]] | uBigr anﬂastﬁiﬂ@tjrmranbmeﬂ\emb@thmeﬁﬂﬂf akporn oF rtled dllsgosure from
aspects, of a_nethod ofrectjng an error when
the PERBFAIYE it f@sdgaqa@ettqrecéa block droaeélfq FABFOIFER ftaggrites multiple

coBbh Qs fOR S8 aBoddd g&dfce@gf' d%% dsbaly & é@&@éxv efuifimore, the

receive transmssions of nultiple codewords
trapgmites psoctrcdifiggretdctoaarbwssa festcote dngssageet sath akoa HAK message ~-
bl. o 60 det.er.nm.natjon is de ,at the.receiv
cogaag Tt Die et Aot h o Sh B SRR gt fE “Fhaffigectet of
dat0R4d dot UbesticBCHLGROP 308 er. 14 26@€8HOSI68k 712 illustrates that a

Furthernore, in block 612, the receiver can transnmt a
segandsarros rm@sagee@@algeerecewd b dhev{ransmeities ansswiedtterindipate tiaat the

fir egx%\f\%egssagé gvag F&g og}eggg X mB‘r"%H By ?}J;J tg%‘o H@t?ebro ccurred in

ecodin 16, a

fooss] er nFigat 8, nands1vAler st fhdier mq;eets\kﬁrthe tikelosws. @i bk 804, a
has gccurred in the transmtter receiving the first
paghat gF defa darfgansmissipn from 2 rppaRfica 4p pirereIver £ groz%iﬁd od Bgypacket

ofvﬁ?z@iqlsaﬁrs? h&delBRESdMm E)ngn BYcdd ?ﬁg RleValn! Ro encoding

transmtter is attenu ted to su egreet at
schanan sThhe paket ofcdata et tlhys batacqued frgo mngtipler rcode;wwrds sag@wn by

bl S6Ep BF S iRl dredage it P RSROHEE SEhseie” frpoding of a first
coﬁé*%rﬁ'x@ ossitlg ik zi%}éelbér Rhéleh eldat BRdnneNisQfsedO However, when the
correlation if no further codewords are recei ved at

reqafijet cammsit \peqpealﬁ/tc@r:ocier hndinstt qodagondh successier codewerdyahdtmontain

%Lglgant c{gi\ a ?aél det%\%{sgnt?ed S%E:gel'slgl%el?'fth&%?lg%lv\n tﬁg %écoldgr g% & I§eceive:c to
more reliably decode the received codewords. In block 812, one example of providing
correlation data is shown in that header information can be provided for transmission of
each codeword when the header information includes a designated data slot for

correlation data.



can transmt a second error nessage fromthe receiver

wo 28/if4t ransmtter for use by the transm t i SB0@R25931
toindicate to the transmtter that the first error

nmessage was not correctly received by the
transmitter. [0055] Fig. 7 i¥lustrates yet another
enbodi nent of aspects of the disclosure from the
[00581 s pekefeningab Hipel X, rcanehaiion data fon thyl wotenigdion eheodewords N

an«i@a gsosgagvtsglr&?g?e%fqdﬁq]laeaﬁeéﬂ?% %Lfée)r ggﬁ:fpg@edtﬁe r,anc?ﬂiz codewords.
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urther aspects of the disclosure.” I n block 804,
copesploedingfdattabits fimrtwor gats of s:srrehtlbn cldaacar ba smlhtlpmd tdth one

an AR L RN SRS s b CBARRE L ArLg Ao rs can be
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ei ver en a vvever when
thdthee theaagic\0g subsahially phogtd {sothedodendshieavkitest corrupted durmg
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theﬁ@rasnawprbew@?saﬁévﬁ% the sstrcfaiessived corrahaion gat %W)&tﬂie exactly
théie&&éi% gh%rt%euﬂ@h dnPallePOhen iR toPlels @ke&a@@so hbEnave the

recelve I'n bl ock 812, one exanpl e
same amrd]angn detar rBuat & predd@tmined thsdeaivand ican bhaet ﬂtve@lttes'um Zasa

i nf or mat i an be_proyjded for, tr sm Si
et AOHGT UM RRe e CHE: Aol OF RIS VP qds grpett o be s
und@Siie abad R, arisd Qloideddf the asthal @lﬂeﬂﬁ,e&i i be \BEbendent upon the
2007/ 130104 PCT/ US2006/ 025931 15 [0057] Referring to

nugibgr ofitiits used incthe sétof camelatiomdate frd the AT smissipd gorsitions.

0GRS fudnfe Mgk ol SRBPREMT ! B8 87 EEGp
thdsejueiicecofnddenords 9n pe@iddhee edtr &b&tde«aﬁndxaﬂ protecaiBoehyt a first
one exanple of how correl ation data qttﬂgqu&r ovi ded.

coggieprdas degeraitied. ofhectisb wogariorfds geoghe &lyeh ag ghown in
bln%c@(o 350, Wb Nﬁho'é'}l I\F ﬂg@datéshﬁla{ 'tl{1§tfn§tngodeaﬁﬁrd can include

ransni ssi ons 0 word result 1 n correlation
cottatation datandn ploek &34, d detérotihatidnes inalds 1as th¢thet the codeword can

o L 555 el s Vs, SRR e B 2806 ve
ob%éﬁrﬁh't@‘déc@dﬁ@%r@d&% Rahe rdcBRver, the receiver sends an ACK message
to the transmitter in block 828. In block 832, the receiver can then wait for a second
encoded packet of data represented by an associated codeword for the second packet of
data.

[0064]  Referring again to block 824, if the packet cannot be decoded from the
codeword, a NAK message can be sent from the receiver to the transmitter as shown by
block 836. The NAK message indicates that the receiver could not properly decode the

codeword message that was sent by the transmitter. Often, attenuation and noise will



corresponding data bits in two sets of correlation
wo MeBofan be multiplied with one another ang@aA&86hes/025931

For exanple bits al, a2, a3, a4, and a5 froma first

codeword can be nmultiplied with bits bl, b2, b3, b4,

and b5 froma second codewod@d and sunmed: [0061] al *bl

+ a2*b2 + a3*b3 +a4*b4 + a5*b5 = Z. [0062] One woul d
couuple transnaitted codempsd s asriq Tyrogdben efvore s khe feeeived omleword that
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ol SRESEIAE Rhr Sactiie ot Y SARERS Mot B SR by 2
trafSmitfeato @ rédeivek, the QekeNRK Gah SotnpaRsd¥sich@dd blthgosftiohs in the first
codeword is received at the receiver as shown in

ang |l Kragomissions oh Yol BS TefedeEk vBRad ienpect dbatsthe iarretnmnging bit
ro ¢ ST S LR ES FUARBORER frer ol B bain
betedavihe ctodawordhethdaeodedt @a mfert haotieairasidierdditianot correctly

acke at was encoded. If the packet can be
reifest NAK Phestiee 8d deoivtrg W@@ss@ﬁaw@ﬁ Lor gy paplet of data

THid8 h&EelvEhciseads an ACK nessage to the transmtter
I'n block 828. In block 832, the receiver can then wait

[006 a Beoeld85e tirosted vpark dtanahitdateondeprasesssags whyickanan be

ssoci ated codeword for the secon acket of .data. .
B80T B Coftng et back e Bah e Trardes 48 Bt tansmitter
TheannehitRe rateses @t ddndifid PR VIR FaYR: thesth RO BIFSREA ver at the

can be sent fromthe receiver to the transmtter as

tragsipifier showibinddecks¥®). TheccoRiruMPLSSiRY® PAkET watsage ¢4vahe a single-
. i . d .
b R ol AP A AR A SRR b g TR whontinue

praxfidispackdt aneseapd inadedao Wdidatd O (RO GLhshdd(é stop sending codewords
PCT/ US2006/ 025931~ 16_corrupt a transm tted codeword
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' e ! L var o y
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en e oo ORI LPER ST EBHOR ! N (TPHE PENCRidpcret could
pidkaﬁk@ain With %5 -1 Sin€RWhul dhdVeQClc&AAnat itpeeiohay QRIYNACH; and
N84 , a determnation is made by the receiver

2.
[0066]  While the continue previous packet message can be used by the transmitter
to pick up in transmitting codewords for the first encoded packet of data where the
transmitter previously left off, alternative schemes could be used as well. For example,
the continue previous packet message could be utilized to resynchronize the transmitter
and receiver prior to transmitting the sequence of codewords from the beginning,

Alternatively, the sequence of codewords could be started from the beginning without



as to whether two codewords received by the receiver
for a supposed encoded packet have matching
woane7aBati on data. This determ nati on hel ps ensarastdan25931
the transmtter has not started to send codewords
associated wth a new packetl7of data. Thus, a check
can be inplemented to determine if two codewords both
pecfonthiaignh@rasgimhponizaionadf trapsmittdr and oecetiar.a Thisoallows the receiver
exanpl e, when the sequepce N1,. N2, N3,. N4. . N, |
anghGPCEE I ORpoh e iy S T4y ey opls weper layers.
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the receiver to the transmtter. The transmtter
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transmttin h e n : aati
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Fﬁlltlllémﬁ)ré htﬁ%}; %ﬁﬁ' BEE Eorir&%h Wi oM tehffodiRertOr FRCT13 Nfhstrates an

error at the physical [ayer w thout involving upper
examysle ©f two mobile units operating on the same frequency range. In this example,

Mobile device #1 1308 is assigned to the designated frequency range and Mobile device
#2 1312 is not. However, both Mobile device #1 and Mobile device #2 operate on the
same frequency range due to a missed assignment or other error. Consequently, Fig. 13
shows both mobile devices sending sets of data. Mobile device #1 sends data stream
N1, N2, N3, N1 while Mobile device #2 sends data stream M1, M2, M3, M1. Base

station 1304 receives these signals. However, due to the interference of the signals,



However, as illustrated by block 868, an alternative

wo 26071364l on scheme would be to notify a |ayeprfiisaéiRlzsest
than the physical layer that a transm ssion error has
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heddee isfefhaiat @dld be qssnoypdifongetha nekt. Mib bloek deszs C& det#finination

1312 is not. However, both Mobil e device #1 and {;{gbl l.e

carpl &g | adeps @ww@r e SPRON SERRSTIRHSE s SFDFTHERG &t d?%gnated
I

36 S AR B PP A0l salIRRERE el o vi

ha%tﬂeh&fletbmecgec#rﬂd Ermdﬁttdaasaolsiratagnat thie ,des’.x@natekareMcncy range.

s S alPLe S o, 12, <510 et 8 SLUam ML I B b e

hg,el I
degg‘%%%}’ﬁ g%%%@ii@%té%gﬁs%golgs% Sgaﬁgﬁ RGE r&hsdigifod 8NBbER, tralitters to

different frequency ranges. This can be accomplished for example by the base station

transmitting a signal to the second transmitter instructing the second transmitter to move
to a different frequency range. In this manner, the system allows the base station to
identify which transmitter is responsible for the interference and to correct the error.
Furthermore, it allows the error to be corrected at the physical layer without involving

higher layers of the OSI model.



18 base station 1304 is unable to decode the signals.

wo 2064130Rase station 1304 is able to use corr elghiBhe/025931
tests to determ ne which nobile units are transmtting
the signals. [0070] Fig. 12 illustrates a flow chart
1200 that denpnstrates aspetls of a nethod of

determ ning the assignnment error described above. In
[0072bck T120eyld e giotpdathal while sl disepsaipn vetlhrespecs tafigd?2 and 13

Oten, this will be a.nois i.gna Lhg. f. t
wife, flineh L oty po S RGP ARE el TR 14 R OrDm
syrhBOIS, suBcArtiérs! ord@aMimbhé oxherde associated with the

first nobile unit is utilized to operate on the sj

) gnal,
(00781 as J shaspd &F nodersiopd thap gep ot variigrap! thevgpoggectod2(in the
Is i g .
ot SR Ao doc LS RERERE TSR ftlivn o o
tradsmigted cinclndes adtoxmdy thosinetianpliere tiecebasmesshgt isocoragmed and
conpare a first received codewprd with a tgast recei ved
ths gpeiREBrCiAP YB A ARENI R 5B SHUFHRGS BYNCTS08 FEPgHEST fefcives 2
; U e
S OB B, By e L gt R, o
praferigaitized\av@onaatipvepeyly respendasifody thotrpesnattteader

' t d | at i data. |f .
(081 TR ShHee <ol hesRLnY of R femebist Bnaviops ey For
exlififleDs G 18ETidRB nbedBiphiniEnial nhatdvdre, softaataTbt & €smbination
associated with the first descranbling code is the

thesenfy dlor sharshereimplyaentabiors S BIOGASINEAMIts Wifhirs § AEEEYPYIAL o 2
wBERp A g A3l Ol 480 O 3583 S, e

cirdeisc (Asilds), ndigitadggha) mpessadre (D3Ps)) edigitd ndignal prodessing devices
second out put sigpal. . Furth e,. | n block 1224, a

(DSEDsh dpfegrallan%lfi? olRet%esevicsh @_i«ﬁ‘éir fﬁ&@éaogamffwﬁ%s &fn grrays

(F?GKQ}J :ﬁrédegglﬂ,' 00'1:1%ll%,gﬁ?dﬁgacogﬂr&léggsﬁﬂdréﬂﬁcésEbr&,h&héﬂ (l%l%tronic

ransm ssion of M an e secon transm ssion o
unitadedhgned torpanfath the figmmtions dashdbasd liegein, @or comhturdtion. thedeof.

ex | e, . header, i nfor.matij,on could be usgd, to .
o0 o BT hofude ShhepiehRkORs U8 e iabes et hérein, may be
im?fénféﬂ% Wih tBodM&t e, pldeedREN TnddoARSHd @ bn) that perform the
ransmtting at the designated frequency range.

fumtioan deseiibed hetein. hd'he softwies ¢asies treast be stosest insiemgry units and

t hen, t.h S [ i L. Ve d i f.i .

xR B Al ey R ORS00 or o

extedif@o th&ippeesione itb agichstat | iorak r@wsominunioatively loouled to the
transmtters is actually assigned to the designated

PIPGesl SRCYATIOEh BIE20S 35dS 5o WBE P8n can re-assign one or

[Om btewgl@%%h & «ﬁré%d?l];mgﬁtg h8¢ettten HEQSHHEA GY mEAREE S ap%ﬂfa%us for

onplis or exanple by the base statio

imptearemtatibhj itghavldi pnatderstodach thas doaynehnt beamsplemented through code

instructing the secqnd trapsmtter to nove .to.a
coPIER it BFRPHER Gy SRS P 8 CHITB 156 R B5Cesi g DF s qapppter
For! dxailel Nerhane asd dhiaBisel Tould 8B titflzedb Cilfaplléradif hidye of the

is responsible for the interference and to correct the
mghedsr discaged reboror e Thus, &l laddisionhto exhodinpentpeaccomplished by

hatt v&arrg,ClE 1esdals‘r’lot n(gtgc? th%{1 Musé'sé: grlnbtlacﬁ%%ﬁtsvgaﬁ %8 %cd.rﬁﬁ’l%kxe\,{& ﬁgough the use
of an article of manufacture comprised of a computer usable medium having a computer
readable program code embodied therein, which causes the enablement of the functions
disclosed in this description. Therefore, it is desired that embodiments also be
considered protected by this patent in their program code means as well. Furthermore,

the embodiments may be embodied as code stored in a computer-readable medium of



hi gher | ayers of the OSI nodel. W) 2007/ 130104
WO 28@[{3%006/ 025931 19 [ 0072] It should be nm§2my025931
while the discussion with respect to Fig. 12 and 13
utilize frequency ranges as the assigned resources,
they may al so be tinme slotsi0 OFDM synbol s,
subcarriers, or conbinations of these.. [0073] It )
virsiabiylady fénduimdiediigo edthphialimitatéons fR Al RN omegesiticthedia, optical
rd "recejved' (in.the_ context of error )
meflity Gp JRRERFISr oo} SRARY ¢ E4P" TR GeT oG pdr PR goutd be
imP¥rehRd ih EERGATE ! d:ahhatdvedréldR S @bmBHaxoh ke rédf inatding but not
Wwhere the error nessage is corrupted and thus
limitedi tot spfswareerinbipgt pie 2t BeNSER} PUIBPSCHPROCEIS MICERAEs oREAS, o
Agygere the transmtter receives a signal that is
%uably correct under certain standards but stil
[007731 NtRAPEIRS edvisidatd thak epdbliynents tduidde ascumiygdisherbhs computer
_properly responded to by the transm tfr. %0074 TQF cal
signgls RG] He 8 CGAPIREdWRAES &S W PS b%é’qa#p Ceffre fiiCEHCR), and optical)

pr%ﬁ%%tg&' ?hx%ﬁ%{‘ I§ ﬁralfxgﬁnassﬁ)ﬁ%i _ URSE L CAHY S YRS ARYorP Biscussed

ement e rdware, software, or a conbination

abbveecomidd be Famatiedar o wanauienpiobrasre datd styctueanpt Basoyiterhas an

unjts wthin a.access point or.a access termnal_ ng
clebicrhysiEafe Y RUER A L FTRIBRIoPefiBRL TR AP Briodihuil(Fadable
mddigorated circuits (ASICs), digital signal

processors (DSPs), digital signal processing devices .
[0Q783PDs Y, is phogotadithas manyoyithe sfaiatres maery, ang pglp gecited herein

ogra I , . :

caR SRR e o Pk g p SO i35 Bhdorming . function.
TheteBsikl @nitouldibe tumdele®og nhat siwhplengwigm it reatifledi¢o icoms all such

descri bed herein, or_a %onbin tion thereof. Oozgi for
strgctgres MaleEals s asthehsclase G Withy s e HipRand dugh gaybents.

herein may be inplenented with nodules (e.g.,

procedures, functions, and so on) that performthe
WHANAE TS GIAKMEDISbed herein. The software codes may be

stored in nenory units and executed by processors.

The nmenory unit may be inplenented within the

processor or external to the processor, in which case

it can be communicatively coupled to the processor

via various neans as is known in the art. [0076] Wile

vari ous enbodi nents have been descri bed as nethods or

apparatus for inplenentation, it should be understood

that they can be inplenented through code coupled to

a conputer, e.g., code resident on a conputer or

accessi ble by the conputer. For exanple, software and

dat abases coul d be utilized to inplenent many of the

met hods di scussed above. Thus, in addition to

enbodi nents acconplished by hardware, it is also

noted that these enbodi mrents can be acconpli shed

t hrough the use of an article of manufacture

conprised of a conputer usable nedium having a

conput er




readabl e program code enbodi ed therein, which causes
t he enabl enent of the functions disclosed in this
wdeswriBpion. Therefore, it is desired that enbodiusens®25931
al so be considered protected by this patent in their
program code neans as well.2Furthernore, the
enbodi nents may be enbodi ed as code stored in a
conput er - r eadabl e nmedi um GLAYWIS2007/ 130104
PCT/ US2006/ 025931 20 virtually any kind incl udi ng,
without [imtation, RAM ROM nmagnetic nedia, optica
1. rmd'@meﬁ{odr@ﬂ@ﬁh%g)?&h&ﬁhssﬁ@%rﬁ)r RS oS 6n BENBAGRE of data
the enbodi ments could be inplenented in software, or
encwdeldanto\maﬂefahtyrofamgiewrdbuqqattm@mgt hereof including, but

or oceselbps S Pyt B bt AR B FERShike pUTREG

da@;so envi si oned that enbodi ments coul d be accorrpl i shed
as conputer signals enbodied in a carrier @ﬁ%
wel |dejgsméning a) sidreceyver agIeaof i1} deerdigg daidisne )Packet of data

tra@g@ﬁﬁﬁgtﬁ&f dallf ﬁ?&betaa&teg@g zﬂs'gg%%’e QE amtﬁﬁhte-ggh‘d%rro} Bfdecoding

ormati on ove coul
safdsnioadlddgghcket ofi datay uct ure, such as a data structure
and transm tted as an trical signal through a
t r arfSeRIYEE 8hS Wﬁ?ﬁ"iﬁcc@t‘ﬁ‘faéﬂ on a conputer readable

de't@?gﬁﬁiﬂ% of QW RLeililr Wifetr3fares@d dahpdoniPiiRYs &rrdlftRn data that

structlUres, materials, and acts recited herein can be
correbit¢sevittasorrmativn daty ofseidtfrsindate 2adf unction or st eps

for rfo IE} Irlng n a%%g%%%r tﬁ% tfald ebneor%;e% %Flvtfag nﬁpﬁgélgecfﬁ%fll

unde age 1S en cove

trad@itter OF kA16 betond datdnt €iid edrielaiivn dued of sdidsebasbdhtavidesinot
this specification and their equivalents. WAT IS

cogeltvED | S: WD 2007/ 130104 PCT/ US2006/ 025931 21
CLAIMS 1. A nethod of detecting a transmission error

L t,gans §$ gialén 1 %ﬁ‘fljﬁeltwﬁérelﬂ%ﬁ co%ﬁt‘ﬁgﬁqata 1% @isﬁ'osed in

pI ur resin

héaﬁ&ﬁhﬂﬁﬁaaﬁbﬂﬁﬁsaﬁﬁﬁ@tﬂd@e%ﬁﬂmd fl rst data corrpr| ses
correlation data; determning at said receiver an

error in decoding said encoded packet of data;

3. t r ang t(leE ﬁm%ﬂthgg al L1 gfﬁeﬁqhdslaﬁﬁcl%ﬁ dtn%ﬁtd%%éé?&er@?@&ﬁ‘%ﬁreﬁ‘io dceive

e sald error 1 n deco sal d encodéed
trzﬁﬁﬁkﬁiomff adatdetermese numigr af ccxhw@rdsefoesay@pac&et:@ndrdlng toa
prggétgmnned protocol comprising the first and second data each comprising
correlation data, and wherein determining at said receiver that said error message was
not received comprises determining a correlation between correlation data of multiple

codewords of the first and second data.

4. The method as claimed in claim 3 wherein determining comprises determining if

first and last received sets of data match one another.

5. The method as claimed in claim 4 wherein determining a correlation comprises:
calculating the sum of the product of corresponding bit positions in said first and last
received sets of data; and

comparing said sum to a predetermined threshold.



determ ning at said receiver whether said second data
wo 087130iges correl ation data that correl ates paid006/025931
correlation data of said first data; and determ ning
at said receiver that said error nmessage was not
received by a transnmitter 28f said second data if said
correlation data of said second data does not
6. corTled meibod 25 cliheedvptcldr JaanddUEPFREOOIAISEIZai m 1 wherein
said correlation data i [ AP fn cai :
ot it G dorSBafgh Py HESRAS i id JREAMR o sqg ransmitcr
method as clained in claim1 wherein said receiver is

configured to receive_ transpm sgi on of . a predeterm ned
7. nuniﬁb?méﬁloé@@ékﬁﬁ?%mfcéqm’s]a?‘tﬂ{%ét RO B8Edi ng to a
infQL8 ' [T Ves HHasdi M BrahdniisdiofBidorapg ond
mfc%griftgféga@ﬁ} @gﬁ%ﬁp‘g‘% %%%@@2 3)gti onS dat g, anélov\,her ein
ocddgkér mi ning at said receiver that said error nessage
was not received conprises determining a correlation
between correl ation data of multiple codewords of the
8. 1 7ghe ﬁ%@i&?ﬁ%‘s‘ e éintelaifh 1 ZREfMBENQinEsiG: ai med i n
claim3 erein determning conprises determning if
f i r stnsantingastontipgepreddus packeionessagairamithhregpiaer so as to cause

.another. 5. The nethod as.cl ai [ | a ' .
soig Gttty e SRS PR T GO D oL ot B Bt HEL Rl by soid
receigy. of the product of corresponding bit positions in

said first and |last received sets of data; and

conparing said sumto a predeterm ned threshold. WO

9. 20044 d RAMYA LT HERAOGLALD Abrcir? GorBomiTiRE oTBEOAL AEr whether
claimed n clarm1 an urther conpri sing:

saitl kedoadidhdaicompais¢savymidion dhrdbiteorreiets agth saidenrsition data of

S Er 0 S8l L T SMETALEr, i The, TEANOK B8 v
thelt NETas NiaREEhhaN kB 6f RRY sicead dh@yer that said

ransm ssion error has occurred. 8. The nethod as
claimed in claim1 and further conprising:

10f ho TPeasitasths SR80 il SheBF gARF Rina T AR KR ELRhether
saiglsed B htaQR B8R ditellfiof @dRWRAI G ofielatcs avith pRtdwiclnvadat of

by said receiver. 9. The nethod as claiped in claiml
saigifiastatain cdonpeised diitergnining diether tecouelation of srd firsg 4ptg is

ecaon ta,c I [ ta that correl ates
oripeaegyl B BgFPEPalPE R ARy oBa a8 T 1 at e
conpri ses determ ning whether said correlation data of

said first data.is_, . . . L .
11. The method as claimed in claim 1 wherein said correlation data is said entire

first data.

12. A method of determining a transmission error, said method comprising:
receiving, at a receiver, transmissions of a plurality of codewords corresponding
to an encoded first packet of data;
determining at said receiver an error in decoding one of said codewords;
transmitting from said receiver a first error message for use by a transmiter of
said codewords indicating that an error has occurred in decoding one of said codewords;
determining at said receiver that an etror has occurred in said transmitter

correctly receiving said first error message; and



the same as said correlation data of said second dat a.
wo 288130feg method as claimed in claim 1 wherei Ber/us2006/025931

determining at said receiver whether said second data

conprises correlation data that correlates with said

correlation data of said ff3rst data conprises

determ ning whether the correlation of said fi rst dat a

i s wadshdgiapalseauntkreaimgswge ﬁ@nmancbwc@a@rafowses%}f gpid

second data, .11. The nethod a a was not
trangBieisA 8 &9 waicaterte tsaa‘fl trgﬁsxagtteéﬁlag éa%%l ?I r e@agé st
recA Rcortertl: gy'gﬁhﬁl%srﬁftteﬁe_t ermning a tr fansm ssion

error, say nmet hod conprising: receiving, at a
receiver, transm ssions of a plurality of codewords

cor to oped dat?eﬁféﬁﬁtt af s&lak@ond error
13.det iﬁ?}ﬁ’ﬁﬁ\‘? gfla%?cginnrcz%% verh%%&‘;s%lr or e (S)dl ng one

meg)gag(g@dnq 1(;@gewor ds; transmtting from sal d receiver a
first error nmessage for use by a transmtter of said
cod@mﬁﬁmﬁmgﬂoﬁwﬁwﬁ’r@ﬂlﬁﬁﬁ Paé‘llfeé?lie%‘ﬁg%as occurred in
decodi ng one of said codewords; determ ning at said
receiver that an error has occurred in sai d
141 r amsfidetierd aschiimed id olainetZivhemnin sid darsmigingspiddirst error
message; .and WO 2007/ 130104 PCT/ US2006/ 025931 23
mesFaRA $AIPHFGg a second error message from said receiver
for MsenitihSANAK he@asd tter so as to indicate to said
transmtter that said first error nessage was not
received correctly by said transmtter. 13. The nethod
e t er
1530 il et o Byt aling? FBiehPl i WG o Sld sl

th4 QRHIRYE hiY R¢LQeBcamsices: nessage. 14. The nethod as
clainmed in claim1l2 wherein s tdl?&)ransm tti,n

id. -
f i r getcemining thaessard easpfsd B SREREe TS P Rigeia first

lai med in claim 12 wh
eng%c}sg%gcg]?é%gh Qﬁeégﬁrtdéggd s clainmed in claim erein

said receiver that said error has
occurred conprises: determning that a second encoded

B2 KB menageedr radon Kot 12 e 52 bl R peAgR Alicaes
to I%lng'tﬂlﬁ |ifdr £ @il YASK GemSéHt @o&eﬁﬁ&ﬂ doﬁ%fd]ﬁackﬁs sage

icates to said transmtter to transmt at |east
one unsent codeword for said packet. 17. The nethod as

17i(.: !13: 'Jrgt?;?@étﬂog as clmme% N ofad 08119 Wik $86 0 nf hOF mEB2g& Bfticates

to said transmitter to reinitialize transmission for said first encoded packet.

18.  The method as claimed in claim 12 and further comprising:
correcting said error at the physical layer without informing a layer higher than

the physical layer.

19.  The method as claimed in claim 12 and further comprising:
sending a re-synchronizing signal from said receiver to said transmitter so as to

re-synchronize said transmitter with said receiver.

20. A method of determining a transmission error, said method comprising:
transmitting a plurality of codewords for an encoded packet of data from a

transmitter for use by a receiver;



to said transmtter to reinitialize transm ssion for

said first encoded packet. 18. The nethod as cl ai ned
wonowliaemu 12 and further conprising: correcti ngCsAISEN06/025931

error at the physical layer without informng a | ayer

hi gher than the physical |124er. 19. The nethod as

claimed in claim12 and further conprising: sending a

r e- SYRGALEI sald@arsingiralio prooesssifirt erear ebaseagetindisating that one

transnmtter so as tQ _re:synchroni ze, sai ransm tter.
of wifl jodeyyqrds elowsid,ercodehpacke tdﬁ[?d”%srnoégl%o%ﬁb ﬁ?ﬁﬁ%&g by Faid
re(%eﬁx?e?'sdﬂdSSi on error, said method conpri sing:

ransmtting a plurality of codewords for an encoded,
packedeivifig data@ntieoor messaganisaid ransmiter indieating that said first

recei ver; WO 2007/130104 PCT/ L) 931 24
CIRO5 HISSHHGF Mg PeLF U eC }ﬁﬁ%"ﬁi"f‘flgyrs?lg%%gg‘éggeg a first error
nmessage i ndicating that one of said codewords of said

encoded packet of data was not decoded correctly by
21sai dThermetbod ey ¢laimred in elémn 20rgd Aughes SAMPEFAGT nessage

at sai.d transmtter .indj k. ' | i

e g igEnE Sehripol P} Gt e e arg B B Rlpor€t f¥aid
sebblsirtie@kage21l. The method as clainmed in claim20 and
further conprising: re-initializing transm ssion of

said first codeword of data in response to said

2% FSWE%& ayglﬁﬁﬁ&ﬁa LeAm 20NEhTBhREM saorfdl dforBkséae is a

erern said second error nessage is a )
coHiiné presions paiketmepagkatd smabsaymitierds senfturedinProceseyaid
is configured to process said continue previous
COPEBRPIEioNs RYECt B8559%%e nethod as clained in claim 20
and further conprising: transmtting a
resynchroni zation signal fromsaid transmtter so as
23.0 ThsyatlodesclenehinglaimaPsand iERengompriswigd r ecei ver .

24. A wirel ess communi cat | I ce . LGy asdo
pr oc EEBHHREAHFPHEF rgnfzgg%gg?%?%dg?%%gt EermEll a 1?élbras?t
rEPEHsE GRIRAsEEGer Wil S0 Rltioar. data that correl ates
with correlation data of a second codeword and

configured to determ ne that an error nessage was not
2kt oo B e e bR Cdewor - does. not

cor r gpajcessontditfighaidiocioterminatwinthed atfstowodewprd compsises
odenor e BN & TP n SRhES Wi B § B2 oRE O5R9R% and
configured to determine that an error message was not received by a transmitter of said
second codeword if said correlation data of said second codeword does not correlate
with said correlation déta of said first codeword; and

a memory coupled with the processor.

75.  The wireless communication device as claimed in claim 24 wherein said
correlation data is disposed in header information for said first and second codewords
and wherein said processor is configured for processing said header information to

determine whether said first codeword comprises sad correlation data.

26. The wireless communication device as claimed in claim 24 wherein said

processor is configured to determine whether a plurality of codewords, of a group of



25. The wirel ess communi cation device as clained in

claim24 wherein said correlation data is disposed in
woeeafasoiomf or mati on for said first and second eouas2VE925931

and wherein said processor is configured for

processi ng said header inforgmtion to determ ne

whet her said first codeword conprises sad correl ation
chio%%rdg ﬁla&cyb\%%%Bﬁkﬁgc%oﬁﬂ{gﬁé%ﬁ@IaU@ﬂ datebeined isthesered

in clarm ereln sard processor is configured to
celinerrdd. ne whether a plurality of codewords, of a group

of WD 2007/ 130104 PCT/ US2006/ 025931 25 codewords,

mat ch one anot her according to correl ation data

260Nt g4 PGFreldds EoRBEnice@steasiddsas chlmed recluing 24 ederein said

conmuni cation device as clained in claim24 wh reig
pEmeshor roovBgured ta deteroring whetler kst anst last ﬁ?%évwggﬁ%?f s,ofa

first. and | gst _receiv . G : : e
seppatispae o FReel R RuERARREAR o Frchuacd R flained i thos
c8ddworg@nt ai ned in those codewords. 28. The wreless

comruni cation device as clained in claim26 wherein

said processor is configured for: calculating the sum
ng t I:ﬁle R{}Pe‘ii#g E?%u%&ra{i&? BAREH %L1 Rded RO Slatoh 06 Whefeirs did

irstan ast receitved codewords of said received
pdceekel &y sunfigdreddoer of codewords; and conparing said

sumto, a predetermned threshold, 29.. SS..:1p
comminlcalating ey ¢idnerodpd #ﬁaanogﬁlgg%ﬁfysﬁggﬁssﬁld first and
15k & ei Vel Q6&SHREs biSsafPRES %l Bdddioiminedadmhbegtof Bgdewords; and

transm ssion of a resynchronization nessage from said
r eceioogipating sadswinte apmdeterained doeshpie wi rel ess

comuni cation device as clainmed in claim24 wherein
said processor is configured to: instruct informng a
Joay erTHY Wik@Essticbamminiatiphysvicahs ¢laiyed it hiaim divherein said
transm ssion error has occurred. 31. The wireless
mosassariieeanfighreddoice as clained in claim 24 and

furthe L S1:08¢ | ihtork 2Hibl f said receiver to
tr anarTERg Bt B Fick thkork Aoh B Bl TR soid rced
St gansfréige@i ver so as to cause said transmtter to send
remai ni ng codewords required by said receiver. 32. A
Wi rel ess communi cati on device conpri sing:

30. The wireless communication device as claimed in claim 24 wherein said

processor is configured to:
instruct informing a layer higher than the physical layer that said transmission

error has occurred.

31.  The wireless communication device as claimed in claim 24 and further
comprising:

a circuit configured for transmitting a continue previous packet message from said
receiver so as to cause said transmitter to send remaining codewords required by said

receiver.

32. A wireless communication device comprising:
a processor configured to determine an error in decoding a codeword for an
encoded first packet of data represented by a plurality of codewords, and configured to

instruct transmission of a first error message for use by a transmitter of said codeword



a processor configured to determne an error in

decoding a codeword for an encoded first packet of
wdave/Beps esent ed by a plurality of codewords, Pamas2006/025931

configured to instruct transmi ssion of a first error

message for use by a transnpéter of said codeword WO

2007/ 130104 PCT/ US2006/ 025931 26 indicating that an
inBEARIE that$n @E6H R cifedlinaizdodigs oneobdaidpluthlip of cidewyrds, and
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encoded packet.

38. The wireless communication device as claimed in claim 32 wherein said
processor is configured to inform a layer higher than the physical layer of the error and

to correct the error at the higher layer.

39. The wireless communication device as claimed in claim 32 wherein said
processor is configured for sending 2 re-synchronization signal from said receiver to

said transmitter so as to re-synchronize said transmitter with said receiver.



27 40. A wireless communi cati on device conprising: a

processor configured to process a first error nessage
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an encoded packet of data was not decoded correctly by

a receiver, and configured2fo process a second error

nmessage indicating that said first error nessage was

not correctly received by said wrel ess conmuni cati on
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receiving a signal at a base station;

utilizing a first descrambling code to operate on said signal to obtain a first
output signal;

performing a first correlation test on said first output signal;

determining that a first transmitter is operating on said designated
communication resource if !said first correlation test is satisfied;
utilizing a second descrambling code to operate on said signal to obtain a second output
signal;

performing a second correlation test on said second output signal;

determining that a second transmitter is operating on said designated frequency

range if said second correlation test is satisfied.
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said first codeword of data conprises said
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comprising correlation data, and wherein the means for determining at said receiver that

said error message was not received comprises means for determining a correlation

between correlation data of multiple codewords of the first and second data.

48.  The apparatus as claimed in claim 45 and further comprising:
means for transmitting a resynchronization message from said means for

receiving to said transmitter.

49.  The apparatus as claimed in claim 45 and further comprising:
means for informing a layer higher than the physical layer that said transmission

error has occurred.
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to re-synchronize said transnmitter with said neans for
receiving. 59. An apparatus for determning a
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first error message comprises:

means for transmitting a NAK message.

54,  The apparatus as claimed in claim 51 wherein said means for determining that
said error has occurred in decoding one of said codewords comprises:
means for determining that a second encoded packet is being received prior to

said first encoded packet being correctly decoded.

55.  The apparatus as claimed in claim 51 wherein said second error message

indicates to said transmitter to transmit at least one unsent codeword for said packet.



means for transmtting a plurality of codewords for an
encoded packet of data for use by a receiver; neans
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codewords of said encoded pd@ket of data was not
decoded correctly by said receiver; and neans for
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re-initializing transm ssion of said first codeword of
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said continue previous packet nmessage. 62. The
apparatus as clainmed in claimb59 and further
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transmitter so as to re-synchronize said transmitter with said means for receiving.

59.  An apparatus for determining a transmission error, said apparatus comprising:

means for transmitting a plurality of codewords for an encoded packet of data
for use by a receiver;

means for configuring said means for transmitting to process a first error
message indicating that one of said codewords of said encoded packet of data was not
decoded correctly by said receiver; and

means for receiving a second error message indicating that said first error

message was not correctly received by said means for transmitting.

60.  The apparatus as claimed in claim 59 and further comprising:
means for re-initializing transmission of said first codeword of data in response

'to said second error message.

61.  The apparatus as claimed in claim 59 wherein said second error message is a
continue previous packet message and said transmitter is configured to process said

continue previous packet message.

62.  The apparatus as claimed in claim 59 and further comprising:
means for transmitting a resynchronization signal from said transmitter so as to

resynchronize said means for transmitting with said receiver.



