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[ 0001] A personal wireless area network (WPAN) is a network used for
comuni cavDanicarressg conmput i ng devi ces (for exanpl e, tel epmarsesioandoper sonal
digital assistants) close to one person. The devices may or may not bel ong
to the person in rea VWPAN f rret ers. WPANs
may be used forM@Hﬁmm$M$%ﬁRgn’%N§&‘g¥0§Q devi ces
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and may use this information in order
for cable replacement.

[0003] However, an mmWave communication link is significantly less robust than those
operating at lower frequencies (e.g. 2.4GHz and 5GHz bands) due to Friis transmission
equation, oxygen absorption and high attenuation through obstructions. In addition, the
mmWave communication link may use a directional antenna and/or antennas array to
increase the communication range. The use of a directional antenna makes a link very
sensitive to mobility. For example, a slight change in the orientation of the device or the
movement of a nearby object and/or person may disrupt the link.60GHz communication
standards tend to have both orthogonal frequency-division multiplexing (OFDM) and single
carrier (SC) physical layers. In some standards only one of the physical layers is mandatory,
and in some other standards neither of OFDM and SC is mandatory. In a Carrier Sense
Multiple Access (CSMA) communication scheme a device may determine the packet length
according to information included in the packet header and may use this information in order
to avoid collisions with other devices transmissions.

[0004] However, devices using SC may not be able to decode the packet length in a received

OFDM packet and devices employing OFDM may not be able to decode the SC packet
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to avoid collisions wth other devices transm ssions. [0004] However,

devi ces using SC may not be able to decode the packet length in a received
OFDM packwO 2andt1@s8i ces enpl oyi ng OFDM may not be abl e PoTdsScada2dche SC
packet | ength and may try to transmt packets while other devices are
transm ttlﬁlg, %/ cause col | L],ZI ons. BRI EF DESCRI PTI O\\1CJ€ THE DRAW NGS
[0005] !¢ %p@@fttryﬁatt 2gpm it Paeliciern i ONRedIRFE AES EAPSTETBR, VHERIMEYI GFUNo0i Nt ed
out andfiddsnctly clainmed in the concluding portion of the specification.
The invention, however, both as to organization and net hod of operation,

t oget her with obj ectsBMEEtDES@RJHETI@MEtHQEQRAWMS may best be
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enbodi nrents of the present invention; [0007] FIG 2 is a schemati c

i || ust reaginogrtion agd p&éh@itofaw@@ra@nﬁgg@berexm jaety. feptbeediang aevastagen thereof,
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dovi ce "SRLeRRn NG By e St BTt RPN A R R RO ER Moo,

Ion
FIG 4 acsorﬁpefﬂlawhah&fgtq uof;vha:hrret hod of avoiding collisions according to sone
enbodi nents of the invention. [0010] It will be appreciated that for

si npl i dOOYPIJHE- d1iarischeraati ilppationqf gnwirgleanenmmunisgign PEWPHATPREY have
not ”ece%ﬁ?fakyé!mjﬁﬁcﬁﬁmﬁ{s%%eta@ %ﬁ Eentfgdt €xanpl e, the dinensions of sonme of
e

the el enments ay be exagger atlvé to other elements for clarity.

Furt her[000H &F16. @omalsdhaamajicaﬂpstmmona)tf @, packdtecesrdmgrareempkryraybidmeepeat ed
anong the. f| ures to indicate correspondi ng or anal ogous el enents. DETAI LED
DESCRI TEMBODI MENTS OF THE | NVENTI ON [0011] In the fol | owi ng

detai | dﬂ@@%q@ Rt isON bl MRERME SPLGifl&s 6iRtUnfoaBb Reice a@E&ergntood'o% to
provi de a thorough understanding of the invention. However it wl

under steodwdbyerthobtbe pfesortdiveatignskidl | in t he art that the present i nvent i on
el 1 - IFTRERGuet rBhestiree Lot of s Bt lierd b BB e s
descr i heghddiméert af the $/cagomot t o obscur e the present invention.
[0010] It will be appreciated that for simplicity and clarity of illustration, elements shown in
the figures have not necessarily been drawn to scale. For example, the dimensions of some of
the elements may be exaggerated relative to other elements for clarity. Further, where
considered appropriate, reference numerals may be repeated among the figures to indicate
corresponding or analogous elements.
DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0011] In the following detailed description, numerous specific details are set forth in order
to provide a thorough understanding of the invention. However it will be understood by
those of ordinary skill in the art that the present invention may be practiced without these
specific details. In other instances, well-known methods, procedures, components and
circuits have not been described in detail so as not to obscure the present invention.
[0012] Some portions of the detailed description, which follow, are presented in terms of
algorithms and symbolic representations of operations on data bits or binary digital signals
within a computer memory. These algorithmic descriptions and representations may be the
techniques used by those skilled in the data processing arts to convey the substance of their

work to others skilled in the art.



[0012] Sone portions of the detailed description, which follow, are
presented in terns of algorithnms and synbolic representations of operations
on data bwo=owviikgssary digital signals within a conput ePCrarsertp/026bhese

al gorithm c descriptions and representati ons nay be the techni ques used by

t hose ski in the_data processing arts to conv t he suhstance of .their
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r epr eseRTWHIAS JYBYET € dpgisfomnend/ole snopariep nintch ethes rgste ishatlaslys tenigssnigdney i es,
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The term another, as used herein is defined as at | east a second or nore.
The t erd?6NEhas Qo iy T/ than prgy/i hbe toa Rlusdbhar asefl hefpd. fedsfined aadwoneit not

limt eqn&%’theﬁpm gﬂ: m %?&Pﬁsrﬂggg'ﬂ&le is%ﬁﬁé@gﬁ eﬂ%a%it Q’seéoﬁd%ﬁ’frﬁd}gdﬂ?es
operably connected in any desire ormftor exanple, nmechanically,
el ect r anincsaintypdingi apidtoahbying disresed hyreit) yresddfined me, bub pwohbimdeditee camgrising. | i ke.

0014] .t shoul d be undeystood.t he present invention used in a
Var 1 et y1 st SHBPIRT P RSS! ATPR0BAFTIRS 45 BEBRY. SHPENES hors SREC IPH £ | n
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many apparatuses such”as stations o radi o"system Stations intended to
be incllkded within the scope of the present invention include, by way of

exanpl i reless | ocal a,network .(W.AN) stations, .wreless

por sondPO, PRIV EARp ISR THE e BN 84" b PR SefERcof

i nt endeghplieutidas WAlthoOgh iR Sreane itfentite iPh@slianited VAN e@peck, HEé WaBuitstdridhough
are not Finited to, mobile stations, access points, stations for receiving

and tr dpwaues wisclsed daresp ety rkinbisdginananys apterefysestyeh ax atapioas oFreigdiney
A e L A T e
(OFDM weayd of hganpleeonly, wireless local area network (WLAN) stations, wireless personal
network (WPAN), and the like.
[0015] Types of WPAN stations intended to be within the scope of the present invention
include, although are not limited to, mobile stations, access points, stations for receiving and
transmitting spread spectrum signals such as, for example, Frequency Hopping Spread
Spectrum (FHSS), Direct Sequence Spread Spectrum (DSSS), Complementary Code Keying
(CCK), Orthogonal Frequency-Division Multiplexing (OFDM) and the like.
[0016] Turning first to FIG. 1, a schematic illustration of a wireless communication network
100, according to exemplary embodiments of the invention is shown. According to
exemplary embodiments of the present invention, wireless communication network 100 may
be for example a WPAN. WPAN 100 may operate according for example, to the standard
developing by the IEEE 802.15.3 Task Group 3¢ (TG3c). TG3c developing a millimeter-
wave (mmWawe) based alternative physical layer (PHY) for the existing 802.15.3 Wireless
Personal Area Network (WPAN) Standard 802.15.3-2003.
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[0016] Turning first to FIG 1, a schematic illustration of a wreless
communi cati on network 100, according to exenplary enbodi nents of the

i nventi orwD208Maw#33 Accordi ng to exenpl ary enbodi nents @CTiuseopne®ent
invention, wreless connunication network 100 may be for exanple a WPAN.

WPAN 10 erate ccordl r.exanple, . to the s devel.opi b
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Wrel ess Personal Area Network (WPAN) Standard 802.15. 3- 017]
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i ncl ude, st ati ons 0 4 St at.ions 120, 130 140 are de cted as
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and 140 may include a canera, a nouse, an ear phone, speaker, a display, a
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120 maymaw amssmit aah ebceﬁeeﬂ)mlvnﬁ@\dlg v@naldiesti lmkalsil ieddsired NKDEBD,140 frnay
desired. DEV3 140 may_send SC signals via for ﬁ@iﬂpga direct link 160 to

DEVI 160nd SE\KgnUD Viselpr 5378Dlsy 2 ﬁrré% Ik EOQyier laEE{dc VBEMO may) serghaer
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encoded in large units (e.g. mcro seconds, nbol s, SC bl ocks), and
in a | gackatengtodul at i on, mhlch is sinple and robust to decode. The packet

1507 a8 gEGHFOE 3T B0 ek i i BRKBGFE by B iy o

encodedhel dhcb@dde 14t Tuﬁl,ts {cavnlictoSscBBMsPOFDRE BRebd 19, KM BREERS)2a MG [BHCHEL
I ength for exanple, 10 bits for |ns, although the scope of thengresent

i nvent ireedulaiongwhighs @@@pl@ and Fbysteipaieptdsr Fhepekar tepath forld prae berdpeedablon
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Shift Kgdenthe(1IBRSK)ofahel psmeeafhynlg: thwded in large units, few bits may be needed to
encode a long packet length for example, 10 bits for 1ms, although the scope of the present
invention is not limited to this exemplary embodiment of the invention.
[0020] Although the scope of the present invention is not limited in this respect, the packet
length field may be modulated according to Biphase Shift Keying (BPSK) and spreading the
modulated packet length field by a sequence selected from a Golay sequence, a maximum
length sequence, a Walsh Hadamard sequence and a constant amplitude zero autocorrelation
(CAZAC) sequence. For example, the encoding may be BPSK and/or quadrature phase shift
keying (QPSK) with some spreading for example, spread by a 32 point Golay sequence or the
like.
[0021] According to one exemplary embodiment of the invention, a robust modulation that
may be decoded by the OFDM and SC devices may include encoding of the sequence with
the QPSK, and then spreading with a 32 chips sequence, to enable 2 bits for every 32 chips, if
desired. According to this exemplary embodiment the length required to encode 10 bits may
be 160 SC chips, although the scope of the present invention is not limited in this respect.
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nodul at ed packet length field by a sequence selected froma Gol ay sequence,
a maxi num | engt h sequence, a Wal sh Hadamard sequence and a const ant

anpl i t udewoepw/aeissecorrel ati on (CAZAC) sequence. For exaoplusomheseeqncodi ng
may be BPSK and/ or quadr ature phase shi ft keyi ng (QPSK) with sonme spreading
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sequence with the QPSK, and then spreading w chi ps sequence, to
enabl e 200bhaysbé @rrmévﬂle;caﬁmrqamlm fori dxanhgé, ICEd)MMﬁdodSﬁg)at:bett Hiaorbensl ary
enbodi nent the req enco 0 b e 160.S hips,

It hougmerergl Bttt EET AP FR diTrde POy den el 4 o

r especthch @322} ahlidddonitdddakd 2402, a schematic illustration of a packet 200
according to exenpl ary enbodi rrent of the invention is shown. According to

enbodl 8y Sprningetoj (e dtd back dierem oD witglesh eommuiceiign devdes sdcerdigmiok et

for e d C cor to
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conmuni cati on devi ce_accordi &%éto sorre enbodi nents of the present invention
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desired. It shoul'd be understood that is sone enbodi nents of the invention,
M MO t rthersvientia, Mﬂ\é@etranemytesgf@tcewms&@stﬁmﬁ5iOrm413umelupb lpharalutwwf@fansmltters
transm tters Zldﬁé Fg) recelxels Howeve[,r etrar]%mtters
and/ or PP ?/cebvgr% n Oper i i o JErsmiters [36 Qr fecﬂveﬁoﬁ]ﬁﬁ “he scope
of the dgpersiontifdeyweation is not limted in this respect, antennas 360 nmay

i ncl ude one or nore antennas. Antennas 360 nmay i ncl ude directional
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operation ; COMURELE! hdle RhAGRSS OAnthBadT8¥o SRV Frlud §iflcAS S CORIMAL cat | on

antenna array, a dipole antenna or the like.
[0025] In operation, communication processor 310 may control wireless communication
transmissions and avoid collisions with other devices transmission, if desired. For example,
TX 354 may transmit a packet for example packet 200 which includes packet length field
220. TX 354 may transmit packet length field 220 before transmitting header 230. Packet
length field 220 may include a packet length in time units (for example, milliseconds,
microseconds, seconds), although the scope of the present invention is not limited to this
example.
[0026] According to one exemplary embodiment, modulator 320 may modulate packet length
field 220 according BPSK and spreader 330 may spread the modulated packet length field by
a sequence selected from a Golay sequence, a maximum length sequence, a Walsh Hadamard
sequence and/or a constant amplitude zero autocorrelation (CAZAC) sequence, if desired.
According to one other example embodiment, modulator 320 may modulate packet length
field 220 according to QPSK and spreader 330 may spread the modulated packet length field
by a Golay sequence, if desired.

-5-



transm ssions and avoid collisions with other devices transm ssion, if
desired. For exanple, TX 354 may transmt a packet for exanple packet 200
whi ch i ncwoden/pazsket | ength field 220. TX 354 may tran®girtuspaoiedsoé engt h
field 220 before transmtting header 230. Packet length field 220 may
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than the nodulation rate in use for data transm ssion. For exanple,

t r ansmi @FPNy frdssiretbader with BPSK nodul ation with spreadi ng of 32 and
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transm ack ket 200) .accordi.ng. to a si carrier, (SC)
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e. 9., QMr t'rafnsﬂﬁs%idhecq >t 9942511&&0191@1(/@ fé@e&@rsﬁf‘a%&'ﬂﬁit@}%y%{éﬁf%mw oﬁ’fthet he

i nvention, RX 3 may receive packet length field 220 either in single
carri erpaoketllwgmluhtfmma@oné@rrthetlme indicaed i d padiet buhgth B0, stthpuglethodeonche

packet th field infor i gn, and. conmuni cat ocessor 310 may avoid a
start of %?e? %eﬁt@egtﬁo%?nnif@gidgnt PSTERP %%(FWSPS transnitters system
350 bagetqrFiGhes packeow engt bfi Hfhsthed ldfna\fo@dlné hellisiol® hdtdidiat @d domd he
packet length field, although the scope of the present invention is not

i i t ecPmbodimagnis @&@ﬁpm@ny%rrﬁ@mrd@mto apgeoplap anbefimentpffthepvenzan thet a
hod
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0O an exerrp | nven 1 on
network (text box 410). The station may receive the packet length field either in single

carrier (SC) or in multiple carriers (e.g. OFDM), if desired. The station may decode the
packet length field information (text box 420) and avoid a start of transmission based on the
packet length information (text box 430). For example, the information of the packet length
field may be time units and avoidance or delay of transmission may be for the time period
indicated in the decoded packet length field, if desired.

[0030] According to some embodiments the station may generate a packet for transmission
(text box 440). The station may modulate the packet length field by a robust modulation
scheme (text box 450). For example, the station may modulate the packet length field
acceding to BPSK and/or QPSK and may spread the modulated packet length field by a
Golay sequence (text box 460). The station may transmit the packet length field according to
a desired modulation scheme (text box 470). For example, the station may transmit the packet
according to a single carrier (SC) modulation scheme and/or multiple carrier modulation
scheme such as OFDM, if desired. The station may transmit the packet length field before
transmitting a header of said packet. The station may transmit the header in a physical layer
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met hod may start with a station receiving a packet length field froma
station of another network (text box 410). The station nay receive the
packet | emot2hiofited3d either in single carrier (SC) or inPomluse@o®2666riers
(e.g. OFDV, if desired The station may decode the packet length field

i nformati on %h¥a§ 42%2 ? a.start .of transm ssi on _based on the
packet NOERJ 8}% § ¥ qa,rx% 4@@}% a mféwirﬁ%necpﬂ% ¢ 18 Haf Ve of
the pa%@&ulitf‘dﬁ%{% tila@m BN Ront dafBwWHiRh S uRNFoPYRh 4BRGRIsQbn dekebox0ig0),

transm ssion may be for the time period indicated in the decoded packet
| engt h dthetigh thafscaneafrtmre@@c}mpntmndi lrmgltublnstbme@ntiodl ments the station
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450) . RRinyexediBk&ionk f@b&tt@ﬁmﬂcwemﬁ&b@healérhﬁwmﬁdﬁetoc&&ngtﬂbsé Bl@lllé’d in
accedi ng to BPSK and/ or SK and spread the nodul ated packet |ength

field pye artGdt sy theeforsnte f{p@dﬁrstmﬂwsd)e apphiedost aimsrareriferded e wpyert

packet t o u ene (text box
470) . g?ﬁglfglf{ﬂa%& a%fd cﬂélgéteg 9 1fa(ﬂ \%ﬂgﬁ%ﬁg t?lgei é]}?]ﬁt quflé %@ gorécor ding to a
single carrier (SC) nDduIatlon schene and/ or nultlple carrier nodul ation
schenme such as OFDM if desired. The station may transmt the packet |ength
field before transmtting a header of said packet. The station nay transmt
the header in a physical |ayerportion which may be used for a beanform ng
and internal connection and in a |ower nodul ation rate than the nodul ati on
rate which is used for data transm ssion (text box 480), although the scope
of the present invention is not limted in this respect. [0031] Wile
certain features of the invention have been illustrated and descri bed
herei n, many nodifications, substitutions, changes, and equivalents wll
now occur to those skilled in the art. It is, therefore, to be understood
that the appended clainms are intended to cover all such nodifications and
changes as fall within the true spirit of the invention. Wiat is clainmed is:
1. A nethod conprising: avoiding collisions by transmtting a packet |ength
field of a packet, the packet length field including a packet |ength,
before transmtting a header of the packet. 2. The nethod of claim1,
conprising: providing the packet length in tine units; and avoi di ng
transmtting based on the packet |length. 3. The nethod of claim 2,
conpri si ng:



nodul ati ng the packet length field according to Bi phase Shift Keying
(BPSK); and spreadi ng the nodul ated packet length field by a sequence

sel ect ed woamoea1@sBay sequence, a naxi num | engt h sequeneeT/is2MalozdsodHadanmar d
sequence and a constant anplitude zero autocorrelation (CAZAC) sequence. 4.
The rret\&, d .of cI conprising: nodul ating the packet length field

accor di gattl%d@]ﬁ léture Phase Shift Keying (QPSK); and spreading the

modul atied Racdiedd dami@ishhet i el d by a sequence selected froma CGolay sequence,
a maxi num | ength sequence, a Wal sh Hadamard sequence and a const ant

anpl i tude zer @Vaiditlgc@ilriMI&tbyotmat(smMAg:)a reekptdengh fisld ofhepacketththd petkat! ai m 1

conprisin tti.ng the hysj.cal .| ayer i ch |s used for
beant or i H5rah AeRhpER R bRk IR, vae® PR ARG A GHH St o han t he
nodul atz OnTHeah@thw@bﬁélainﬂL&%brfsﬁfg data transm ssion. 6. The nethod of claim
1 conprising: transmtti n t he gacket according to a single carrier (SC

modul ati on scmdlngthﬂ]??@ et el inofime ugitshand conpri sing transmtting the
packet accord'a@&d‘ingt?an%ltrnhgbg ea%hrtheeé%k%@'?lgé%ﬁ“ on schenme. 8. The nethod of

claim21 conprising:®recelvi gth field either in a single

carriers, OrThd’tnathﬁdlbfclﬁine2Cc&imprS[@ decod| ng the packet length field
information; and avoiding starti nfig%lt ransm ssi on based .on the E)acket | ength

i nf or mat i on. M@dulgting thg packet epgihinfield tacentdimevio BirBawpHiLikeying tBRYSki tter to

transmt a, packet length field before transmtting a header of said packet
for avoiding collisions based on the packet |length. 10. The wreless
comuni cat i osprdading éheahodll@edrp&ketrapthi ﬁeld be apa@eate babergitchfrémel Aolapnpri ses
a packet length in time units. 11. The E‘eﬁ & mruni cati pn devi ce of

claimo, CHRRFICE hgaxmumdnedt siutnseny SERECT B RN
accor di ng 4@ 1BiRhASE a®BEdrtelation (CAZAC) sequence.
4. The method of claim 2, comprising;:
modulating the packet length field according to Quadrature Phase Shift Keying
(QPSK); and
spreading the modulated packet length field by a sequence selected from a
Golay sequence, a maximum length sequence, a Walsh Hadamard sequence and a
constant amplitude zero autocorrelation (CAZAC) sequence.
5. The method of claim 1 comprising:
transmitting the header in a physical layer which is used for beamforming and
internal connection and in a lower modulation rate than the modulation rate which is
used for data transmission.
6. The method of claim 1 comprising:
transmitting the packet according to a single carrier (SC) modulation scheme.
7. The method of claim 1 comprising transmitting the packet according to a multiple
carriers modulation scheme.
8. The method of claim 1 comprising:
receiving said packet length field either in a single carrier or in a multiple carriers;
decoding the packet length field information; and
avoiding starting transmission based on the packet length information.

9. A wireless communication device comprising:

-8-



Keyi ng (BPSK); and a spreader to spread the nodul ated packet |ength field
by a sequence selected froma CGolay sequence, a maxi num | ength sequence, a
Wal sh Hadsioentl/gespaence and a constant anplitude zero agCoaseeieloadene©n
(CAZAC) sequence. 12. The wi reless communi cati on device of claim?9,

Comtratur s RS e S BT SRR Sy uRSR ShiuRSPiE " ©°
modul at edpRACKRL al GBIk oflisRInd bR ddnSRApSREERGhect ed from a CGol ay sequence,
a maxi mum | ength sequéence, a Wal sh Hadamard sequence and a const ant

anpl i t ude PerwirdassovomalieatioonleyiCABACRing 8gukercia.thd BackThength fieldes s

conmuni cati on devi ce fgft cl imt9 V\/n.g[arei n the transnmtter is able to
transmt t (&R HE4REF ?Ae%%%bﬁ‘yéf?l%&i“ ﬁ‘ayer which in use for a beanform ng
and i ntir ”ﬂie&Qﬂ@@%hﬁihrﬁwﬂioh@eaicé@m&in@,ddﬁnﬂiﬂs -rate than the nodul ation
rate of which is in use for data transm ssion. 14. The w rel ess

conmmuni cat i on adepilelatopfto dnedulste thevpagkst henetle fickdapenerding o iBypkdase Shilh

transmt th ding to a single carrier (SC) nodul ati on schene.
15. The w rgﬁg@g%@%ﬁ%ﬁéati on device of claim9, wherein the transmtter

is able to tranpmadet fossppadkié nRdalid prgkétdedstintield B} & seqichéerselooddl at i on
schene. 16. The wi rel ess comrunication device of claim9 conprising:. a
recei ver t offPBGEPQRY SaIUsNHa ARBIXIMERGERethisequenes. @nWalsh Hadpmgidscgugicfer or in

mul tipl e capfd £Lsstadtt AGHAURL 240 a%%&?ﬁatg&g(td%@fkéés ﬁﬁ&&‘e.h field information;

and a comruni cati on processor to avol art transm ssi on based on the
packet 12erficwirdbtorovatrmoncatibd.dediceof ehms 8, cwommisiigcat i on syst em conpri si ng

2 "Packet | engrrPPRURE FEP B QRSPREEEPE P RREBE b DPAHEN PIRG &
header of sghigh RAGKEIQPRK); @¥@Pi di ng col lisions based on the packet |ength.
18. The w rel ess "comruni cati on device of claim 17, wherein the packet
l ength is in taspecadai tosspread the modulated packet length ficld by a sequence selected

from a Golay sequence, a maximum length sequence, a Walsh Hadamard sequence

and a constant amplitude zero autocorrelation (CAZAC) sequence.

13. The wircless communication device of claim 9, wherein the transmitter is able to
transmit the a header in a physical layer which in use for a beamforming and internal
connection and in a lower modulation rate than the modulation rate of which is in use
for data transmission.

14. The wircless communication device of claim 9, wherein the transmitter is able to
transmit the packet according to a single carrier (SC) modulation scheme.

15. The wireless communication device of claim 9, wherein the transmitter is able to
transmit the packet according to a multiple carrier modulation scheme.

16. The wireless communication device of claim 9 comprising;:

a receiver to receive said packet length field either in single carrier or in multiple
carriers,

a decoder to decode the packet length field information; and

a communication processor to avoid a start transmission based on the packet
length information.

17. A wireless communication system comprising two or more stations, wherein a station

comprises:



19. The wirel ess comuni cation systemof claim 17, wherein the station
conprises: a nodul ator to nodul ate the packet length field according to

Bi phase SNOf2010kayi3ag (BPSK); and a spreader to spread tireTrasdulomat@ds packet
|l ength field by a sequence selected froma CGolay sequence, a maxi mum | ength

sequence, a Wil sh Hadanmard sequence and nst ant anpl j tude r

aut ocor r el atd BHIEAZAE) tr%@aﬁbmpé&@zd.engﬁﬁg%@ﬁo ahadae et Eaeh BTyt em of
claim17, (WheKiging 4 R8dStALLRADEIRTRE SB8RfinPAcdTRIM AQEd 6@th@%gaieaie%gﬁme packet
l ength field according to Quadrature Phase Shift Keying (QPSK); and a

spr eadeld. t thespirdash dohenurochgioatdedicp at kletm [l'gnghérein the gadket Enghgsienemee sel ect ed
froma ol a\éﬁsequence, a maxi num | engt h sequence, a Wal sh Hadamard sequence

and a const'8ht- anplitude zero autocorrelation (CAZAC) sequence. 2 1. The

Wi rel esg) cpipwikles! doatineisdtRMsdterdloficmivk 4.7, Whatri the §thgod Eansibcit er is able
to transmt the a header in a physical |ayer which in use for a beanformng

and internal comadeleiosrio anedulac 4h¢ parlet dentith icldopacaozdieg oy dHphdse Shdidul at i on

rate of whigh is 4 or data transm ssion. 22. The wirel ess
comuni cat i féﬁ“@%éf?’g%@?@ aim17, wherein the transmitter is able to

transmt the papkeldeawcpididnie hodalasddnglcketdandth €ield 8C) sepadntatstiettedchene.
23. The wirel ess conmunication systemof claim17, wherein the transmtter
is able to [PEHPRYSHEICHER RERARNBY aneth seeicacimal Walsh dladampidseawdwel at i on

scheme. 24. e Wt ﬁﬁ@litﬁ@%@iaﬁ%%&@&aﬁ&i?(g?ﬁgz&gg%%&ﬁ&?@gﬂ1 wherein the

station conprises: a recelver to recelive s ngth field either in
si ngl e 2arTheewiraessi conmulirticqpioa sgstemiod chimd 7gdebodmrtht statlec caheprises packet

length field inf O{}Hmfr on, lgd abcommn%%athifonqrgr ocessor tg rgtvgi 2 start
transm ssion BAREMHIBAT PrRofltiedhe Pekgt ekt i hatconS to Quadrature Phase
Shift Keying (QPSK); and
a spreader to spread the modulated packet length field by a sequence selected
from a Golay sequence, a maximum length sequence, a Walsh Hadamard sequence
and a constant amplitude zero autocorrelation (CAZAC) sequence.

21. The wireless communication system of claim 17, wherein the transmitter is able to
transmit the a header in a physical layer which in use for a beamforming and internal
connection and in a lower modulation rate than the modulation rate of which is in use
for data transmission.

22. The wireless communication system of claim 17, wherein the transmitter is able to
transmit the packet according to a single carrier (SC) modulation scheme.

23. The wireless communication system of claim 17, wherein the transmitter is able to
transmit the packet according to a multiple carrier modulation scheme.

24. The wireless communication system of claim 17, wherein the station comprises:

a receiver to receive said packet length field either in single carrier or in multiple
carriers,

a decoder to decode the packet length field information; and

a communication processor to avoid a start transmission based on the packet

length information.
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