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W RELESS SW TCHI NG FI ELD OF | NVENTI ON [ 00011 The present 1 nvention relates
to a Wreless LAN system (W.,AN) with several users connected. Mre ‘ .
particularly, switching of WLAN systens for avoiding collisions.
BACKGROUND [ 000 208b48d;syst ens make use of the unlicensed bands for

wirel ess communication. Transmissions of a wireless LAN (\ViGAR)52003020823
comuni cation systemmay be froma particular termnal to a desired
destination, either ano®MEFHODHOR PERFORMING WIBELRGS SBATCHING vi ce System
(BSS) or the backbone network, but always within the same carrier. There
are two nodes of operation for W.AN systens: ad-hoc and infrastructure. In
t he ad-hoc node, termnals can tal FIELD OFNVENTEONI n a

nul ti poi nt -t o- muliggoppi Nt RSB : Lf L3Stk de, a ess
point (AP) acts as_a base stgt%g%ﬁ”%lgbnté@ﬁtrélg{esﬁév?%#ss &5 %gmz%‘aéﬁusers,
t hus providi ng a"pidisaverebnsers copprsted Mure pdrticelaripssnotckingSF WEANadybtetmbfor user s

share the sane ARliinpchiisRndL AN, the infrastructure node becomes nore
efficient for sem-heavy to heavy | oaded networks. [00031 In an
infrastructure node, the terninal firBACKGRUMNRates with the AP when
sendi ng data to gudgsi r edugdast hdbh r.ja, ngl Pin turn bridges or
routes the inforrratiﬂ(s)n_ to the gg‘g%rggnagcgs‘{%rr}gtﬂll%&% nﬁ%d, Q%&tﬁféw ﬁ%@ an
AP of a W.AN cofemmueisetian Bryposmissionn of ol wireless LAN) SWLAN) commuinidation a BSS

or cell. [00041 Maginm gg%ﬁ,%- | s.are defined o
coordinate [! t% ghar?gel' usage lg@l’w%ﬁgé]stg%gggﬁegrdﬁﬁ%at%ﬁg’ etl)tz&a’ﬁr&n OéFﬁlése MAC
protocol s are bateseinggnthay theciamg BasiclSeniieRystent (BSShonthe backhonsmoteordk), userg”
access the Cha”nﬁtlltalwayswit};in the same carrier. There are two modes of operation for WLAN h

systems: ad-hoc and infrastructure. In the ad-hoc mode, terminals can talk to

each other in a multipoint-to-multipoint fashion. In the infrastructure mode, an
access point (AP) acts as a base station to control the transmissions among users,
thus providing a point-to-multipoint wireless network. Since all the users share
the same medium in a WLAN, the infrastructure mode becomes more efficient for
semi-heavy to heavy loaded networks, '

[0003] In an infrastructure mode, the terminal first communicates with the
AP when sending data to a desired destination terminal. The AP in turn bridges
or routes the information to the desired destination. Thus, in this mode, an AP of

a WLAN communication system controls the transmissions within a BSS or cell.

[0004] Medium Access Control (MAC) protocols are defined to coordinate ("‘ o

the channel usage for WLAN users sharing the band. These MAC protocols are
based upon avoiding collisions between users as several users access the channel
at the same time. The efficiency of a protocol is gauged by successful avoidance of
collisions.

[6005] Two protocols used by WLAN are CSMA/CA MAC and CSMA/CD
Ethernet protocol. Both protocols can sense the carrier for other transmissions.
An Ethernet can be connected in various manners, includiﬁg Ethernet hubs and
Ethernet switches. An Ethernet hub concentrates the connections in a central

peint as a point-to-multipoint connection, with no impact on performance. An
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at..the same tine. The efficiency of a protocol is gauged bg\;g,lﬁ&g@@pl
avoi dance of collisions. [00051 Two protocols used by WLAN are MA/ CA MAC
and CSMW CD Ethernet protocol. Both protocols can sense the carrier for

ot her transm ssions. An Ethernet can be connected in various nmanners,

i ncludi ng Ethernet hubs and Ethernet swi tches. An Ethernet hub
concentrates the connections in a central point as a point-to-nultipoint
connection, with no inpact on perfornmance. An 1 5 January 2007 Et hernet

swi t ch ophthieatecsviel eperatéd averyttin@ttha therees & pacRet paRKEFonas feinfiall. THeGWiteh de@fsmi nal .
The swit a t.h stinatign address, |earns on which port it is
connect e ac%%n%’tz%eag drgssgll‘%?nésc - ‘E%%r{’eo%t"i B AR SR M2k & diregh C‘f?ﬁgf&f“bhﬁt‘”‘i%r ts.
The advartieage pbysidahporst Feradedntaguwf thé Eibsrntthadtitcl BehdviiE Maesiosatot sansayany
other usgmql ket h& s ' ' es perforance .t hrough reduced
probabi [ ity Of coP%g?I%sWH@n@bédrﬁgﬁ%%gn ?DE? iy ﬁip; ﬁ?rau‘éeg PGS é’&cqgﬁ%

Et her net apdipnhanggd thronshpis tas herbpafed rigvan Ethemet e Av dithenealibeforwapdsal tecdingdr s,

even whe 'i&_aék@ﬁ& 4510| j[.ls_%rs(,)EUeX u/ﬂ&%%ﬂﬁg }s%ﬂfgr%se fn?e% éd\é'g{eive;!_ Hﬁc lmﬂtﬁﬁ%%%g 18 e%t a Qsl§ at

address information. The Ethernet swtc nl'y “sends Irectly to
t he i nt efffenatiens t5he Fthespet spisehuprly rigndsrthe pagkete disdefly do diret intsmdggledasfinatipre

avai | abl geshiangiiadidie efficied: GAQ6L: s £ATMRDaMMAN, AP i s not capabl e of using
nore than one carrier frequency at the same tine, which results in | ow

protocol efficiency. Ethernet sw tches have proven to inprove the

ef ficiengyoosif the KtcbmibeWIRNPNKOGOhot CARABI G LAk More [AAGAI calit@ HRERAE atWhat i's
needed ig a nethod for inprqving the performance of a wrel ess point-

oo mul t 1 H6IHES WEE TSP Tash e PR o) ofifoccs FarEe Pl HEverbeion fo MSOVRARY

[ 0008] | theaffe@ndesfee Biddet profotdl 8énsidspelgt of the present invention, there is
provided a wireless LAN (W.AN) system for comruni cations anong a plurality

of users within a basic service systemor cell, conprising: a switching
access pHi0AT] Ti8&Mref girat tsrmepdist 4 methodafodinipe@@igthd perfoahdite f0r wireless point-

to-multipoint network when the terminals share the same medium.

SUMMARY

[0008] In accordance with a first aspect of the present invention, there is provided a
wireless LAN (WLAN) system for communications among a plurality of users within a basic service
system or cell, comprising: a switching access point (SAP) for transmitting and receiving point-to-
multipoint communications to and from the users; and a plurality of ports, each of which assigned to a
unique carrier frequency for isolating communications among the users to prevent collisions; wherein said
assignment of frequencies is not permanent, and instead has capability of dynamic or pseudo-random carier
assignment achieved by request-to-send signals from the users and clear-to-send signals from the SAP.

In accordance with a second aspect of the present invention, there is provided a




mul tipoint comuni cations to and fromthe users; and a pl uggkhlan ShoAorts,
each of which assigned to a wunique carrier frequency for i1solating
comuni cati ons anong the users to prevent collisions; wherein said
assignnment of frequencies is not permanent, and instead has capability of
dynam c or pseudo-random carrier assignnent achi eved by request-to-send
signals fromthe users and clear-to-send signals fromthe SAP. In
accordance with a second aspect of the present invention, there is provided
a 2 5 JariwksyLR200VLAN) syek@ds chbiNufiVhibh) ansys b eiitafi® of e RiRinGakiioRsianong a
plurality of users within a. I c_servi stemar. cell, conprising:

i ¢ ohi ng ke BB Satbhech Bk Socb abial TS REranlicg e A

mul ti poi multporheenineaicitonsto tugl famdthé ner) dnke pluedityf patsgeaeh @fiwhica lasstgedad aport s,
each of i ' 1Q.. ' .spatial. beam for isal.atin .

communi ¢ STiaElspRBE LIRS, & fufle HMANE A0 TRLA P RETI RLh SREAM B e
recei ves Sidmeceiviramprotien @papalialbedrezionat once. | n accordance with a third
aspect of the pr ehRlordafeSH iied SHEE B theprlleRh iAo S 68T abfitlc VAN
user terminal conprising. a nultiple req%ency tranSmtter for transmitting
a requesTANYI S wcriERsg gamprivas p orldmafistviendyitigseitierfonyasmisingastsised
transm t (©ghl nREsagPandUbd kAbRitddeCAMEREYan 48ERIIMBRsliPEari@CLIMING ffuency
clear-to-send_ signal over a first frequency and for recelving data over an

assi gnedTeCFEE BY {reeiving 4 qleato-send gisnal pyepyy nepeyiAnd B Teesivingsiga Py pr/skigned oupl ed

to the mucéivedaief, BROHBRGICT EMBOIKE loperhtBbly HGNQHHE nibipleTRqRaS) BRRE:, fr ansmi t
and the gssi ne%r eceédve carr#gr of the user term nal using the received
ol ear - t o RTTIE g AsTencd s epg fie g el reRvecarisL Al iy useE frapipal yfing heroprived ent

I nvent i odleartd@ndsignsl. provi ded a w reless LAN (WLAN) system for

communi cati ons a a plurality of users.within a basic, servic, stem or
cel'l, conprisi ng%%%ﬁr%@ﬁei WYP 4 duthsaspsst Rt mf SHGEANL Ry PRtOp, therg;i P’i"ﬁ‘é@%d
recei vi ngwppelksstl-AN {WiLAN) pwitand fog @ofmnhication® Amorigoa alchlifyr @asérh evithis er isic
conpri sing;._. Ltiple: frequency transmtter configured to f or
beanf or ni %Smt%r Sn%\{g&rlndt?tcl%}igﬁomg%mﬁs §i ngFllFP%h[’tg DR Léﬁ%ﬂa B A 5‘5&{‘3‘5 Sf% user
ter m nal sreceigely piintvhinplitippst egwingivetons do andi fioguibe Gsandicoaprisong: of mefiele i al
port and BAREAS! rahlAUCREN A bRerBAP bOMIBHing B Hie? b b Phbd: Wi
conmuni cat 1 ons“anong the users

-and a plurality of user terminals, each of which is assigned to a unique combination of spatial

port and carrier frequency by the assignment device for isolating communications among the users
to prevent collisions; wherein each assignment is not permanent, and instead has capability of
dynamic or pseudo-random carrier assignment.

In accordance with a fifth aspect of the present invention, there is provided a
wireless LAN (WLAN) user terminal comprising: a multiple frequency transmitter configured to
transmit a reques(-to-send message and to transmit data over an assigned unique_combination of
spatial port and transmit carrier; a multiple frequency receiver configured to reccive a clear-to-send
signal over a first frequency and to receive data over an assigned unique combination of spatial
beam and receive carrier; and a frequency controller, operatively coupled to the multiple frequency
_receiver, for determining the assigned transmit and the assigned receive carrier of the user
terminal using the received clear-to-send signal.

In accordance with a sixth aspect of the present invention, there is provided a
switching access point (SAP) configured to communicate, with multiple user
terminals, over multiple frequency carriers, in multiple spatial beams, the SAP
comprising: a transmitter; a receiver; a port assignment device; a plurality of unique ports,
wherein each port is defined by a unique combination of spatial beam and carrier frequency.
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to prevent collisions; wherein each assignment is not perngp ry

i nst ead has capablllty of dynam c or pseudo-random carrier assignment. In
accordance with a fifth aspect of the present invention, there is provided
a wreless LAN (WEAN) user termnal conprising. a nultiple frequency
transmtter configured to transmt a request-to-send nessage and to
transmt data over an assigned unique - conbination of spatial port and
transmt carrier; a nultiple frequency receiver configured to receive a

cl ear - t 0- send BRERJPESCRIWHONOK THE DRAVERNGSEY and to recei ve data over an
assi gned uni que_conbi nati on of spatial beam and receive carrier; and a

f t I t h | t f
oot vor PP FRE A FhoBREH AL bt Gl b MR AR Ot s Bimel e T bce ve

carrier of the user termnal using the received clear-to-send signal. In
accordance wth a sixth aspect of the present invention, there is provided
a swtching access point (SAP) configured to communicate, with nultiple
user termnals, over nultiple frequency carriers, in nmultiple spatial
beans, the SAP" conprising. a transmtter; a receiver; a port assignment
device; a plurality of unique ports, wherein each port is defined by a

uni que conbi nation of spatial beam and carrier frequency. 2a 5 January
2007 BRI EF DESCRI PTION OF THE DRAWNG (S) [0009] FIG 1A shows a system
diagram of a WLAN with frequency carrier Ethernet ports. 2b 5 January 2007
WO 2004/ 006117 PCT/ US2003/ 020823 [0010] FIG |B shows a sinplified diagram
of a user termnal and a sw tching access point using frequency carrier

Et hernet ports. [0011] FIG 2A shows a system diagramof a WLAN with
spatial beam  Ethernet ports.

-2b-




[0012] FIG 2B shows a sinplified diagramof a user term ngbam%g?o

sW tchi ng access point using spatial beam Et hernet ports. DESCRIPT C;\I OF.
THE PREFERRED EMBODI MENTS [0013] FIG 1A shows a systemthat applies the
Et hernet switch principle to an access point (AP), allow ng :
mul ti-frequency Qpeb@lhfty SO that the AP becones a Sw tchl'#? ccess Poi nt
(SAP) 106. Frequency carriers fl1-f5 are treated as differe GIPLBL | he
SAP, from which u@si term nél $,1Q1-105 have centralized access to
frequency carrier@U-t5 §lGa 1Bothows|a eimplifieth diagramf 4 user tehminal and Bl G,

| A, each user tergwifthingldddesd Boint Ssins b . ggjﬁy carrier fl-f5
and SAP 106 is c Iengof regginvi r:géan%gtﬁ%a%%eﬁﬁt:{hﬁﬁﬁg ch carrier fl-f5.
In order to avoi 2‘8@ maneftCa24 ishewin sysbem diggramof af vith spatial beawyr

term nal- 101- 105, Ethemetpitiaches may be used. In the preferred enbodinent,
It is desirable, éiztinough not essential, to not permanently assign
carriers to user ! i nal £1G02B 15haws A sigplified disgramw of ashsenberminal/ andie
assigning a freqmufngqc@sgggimmggyaﬁap@gg{me%goﬂ%\hen there are nore
termnals than avail able frequencies, a-termnal that has data to send can
be prevented fromdoing so if the term nal permanently assigned to a
frequency is not using DESCIRAIGN o PHEPHEFMAND BMBISIMERTSON (DA
schene can be apq ‘ ;j in__which user termnals 101-105 send a =
request -t o-send ( i n H1&H4 hgwe apystem thagagpliesehe Ethershpwiteyprindplei t h a
clear-to-send (CtSni4t8éss FoidIAPY U@y BhIt-R8{uentBpddstibts &F thf tﬁeh%’
transm ssion. [0Q16] Altgr natively, a _reguencg hoppl ng schene ma e used,
in which user t&FFATes % SyiehingAcpesy Loint {S4BYA06.a Faenmnenes casmiees ahangi ng
carriers, Known tiafddi 43l diffintsodts ih ShdSAP! ﬁo&ﬁrkich%ef&?m%% 61051 Hfve '

m nimze the probabijie&y of two user termpals sinultaneously using the
Fofcentralized access to frequency carriers f1-f5 in a controlled manner.

[0014] As shown in FIG. 1A, each user terminal 101-105 is assigned to a
frequency carrier f1-f5 and SAP 106 is capable of receiving and transmitting each

sane carrier.

carrier f1-f5. In order to avoid permanent assignment of carriers f1-f5 to each
user terminal 101-105, two approaches may be used. In the preferred
embodiment, it is desirable, although not essential, to not permanently assign
carriers to user terminals 101-105. A non-permanent assignment avoids
assigning a frequency to a terminal not sending data. When there are more
~ terminals than available frequencies, a términal that has data to send can be
prevented from doing so if the terminal permanently assigned to a frequency is
not using it. [
[0015] A dynamic carrier assignation (DCA) scheme can be applied, in
which user terminals 101-105 send a request-to-send (RTS) in a shared carrier
and then the SAP replies with a clear-to-send (CTS) indicating the carrier that
can be used for the transmission.
{0016] Alternatively, a frequency hopping scheme may be used, in which
user terminals 101-105 have a pseudo-random sequence for changing carriers,
known a priori by user terminals 101-105 and SAP 106, to minimize the
probability of two user terminals simultaneously using the same carrier. Fora -
preferred WLAN developed according to the current 802.11b standard, three
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preferred WAN devel oped according to the current 802.11b siandashost hree
-3.5 January 2007 WD 2004/006117 PCT/ US2003/ 020823 carriers are used for

frequency hoppi ng. For the 802.1l1la standard, eight carriers are used for
fredquency hopping. Wreless switching system 100 may enpl oy DCA and

frequency hoppi Rgp SoiRi1zSeparately or conbi ned. [0017] FIG _1B_.is an
illustration of a preferred user termnal and SAP using mifqT{93/020823

frequencies. The SAP 106 has_a _frequency assignment device 120 for

assi gni ng_fr equerféFess preusedOn Epagsory bopping. HForthedioR. lastanducigd tartiots. A
mul tiple frequentite (A% iRiquidd ok Wirehal Srifthily shiteh 180 hEY MRy BCAOL- 105
usi ng the assigned frequency port. A nmultiple frequency transmtter 6

sends data f _romaﬁ'ﬂémﬂé?Wr#&PplPéeiéhﬁtﬁ?Eﬂmwmﬁssi gned frequency of
the destination e nal FIGhes @ikt 'ilnls%raftiroﬁ%%%xéfﬁ%%?%éﬁ {ebfifnat hRa SAP

preferably also transnits the f[equencg?asm g o the ternina
101- 105. An ant erftjie ultiple fregpencinsc Rhe SAP 18§ hass fregugneynssignmentdevicel2di ve

data by the SAP r&Ggseigﬁrngﬂa;ueﬂﬁéﬁtﬁeaagﬁd}tﬁ%%et&%{’w kbR Ibﬁaéfrﬁi nal s
101- 105 have a mnul t| requency receiver 114 for receiving the frequency

.l e A i
assi gnnent and ré’&‘ﬂgglfsfrqqﬂﬁ“‘tyr%%}’ﬁrt]f]@deﬂweé dafe sentily thecterminals W1ak05i gned
frequency. A frecdRgée £:R1He® feQientP PortS A mdulliPR ffeﬁﬁ@ﬂc‘!r?ﬁnsmm@ger*dst he

frequencies to cqntrqgl the transn ssion and recegtlon frequencies o

termnal 101- 105921 famy ppe dexmingl, do Apothes using the assiened ney of thedat a
over the assi gngdstination éinall A8bHulkipfe fresfles N SnNu3} 1 F4 El%&'ér}(?y 55&

enbodi rent of wireless sw tching by assigning each user term na
; @ ‘a spatial por transraits, quUEnqy-Asigapent to the terminals 101-105. An antenna 122

or antenna array is used to send and receive data by the SAP 106 over the

205

wireless interface 124.
[0018] The terminals 101-105 have a multiple frequency receiver 114 for
receiving the frequency assignment and recovers the transmitted data over the
terminal’s assigned frequency. A frequency controller 108 users the received
assigned frequencies to control the transmission and reception frequencies of the
terminal 101-105. A multiple frequency transmitter 110 transmits the data over
the assigned frequency. .
[0019) FIG. 2A shows an alternative embodiment of wireless switching by
assigning each user terminal 201-205 to a spatial port instead of a particular
frequency. As shown in FIG. 2A, spatial beams b1-b5 are created by beamforming
(" and can be used as ports to isolate user terminals 201-206 from each other. SAP
206 recognizes the destination address of each user terminal 201-205, and
associates a beam to each address. SAP 206 is capable of receiving more than one
beam at the same time.
[0020} FIG. 2B is an illustration of a preferred user terminal and SAP
using spatial beams. The SAP 206 has a beam controller 220 for determining
which beam (spatial port) is associated with a particular user. .The controller 220
provides a beamforming transmitter 216 and a beamforming receiver 218 the

beam information so that the appropriate spatial port is used for a given




frequency. As shown in FIG 2A, spatial beans bl-b5 are creatip@dnPyoo7
beanform ng and can be used as ports to isolate user term nals 201- 206",
fromeach other. SAP 206 recogni zes the destination address of each user
term nal 201-205, and associates a beamto each address. SAP 206 is )
capabl e of recei W than one beamat the sane tine. [0020] FIG 2B
is an illustrati xag?@ﬁglrﬂleferred user term nal and SAP usi¥g/&3e0ep20823
beans. The SAP 206 has a beam controller 220 for determ ning which beam
(spatial port) is temaisal afagnignna arran 214 cuhsed tesend Bnd 1ecattd dhtaaiver A0
provi des a beanf orgidigstikiaRsi@ddber 216 and a beanform ng receiver 218 the
beam information so that the appropriate spatial port is used for a given
-4 5 January 2007 [481p004/ Bbe terminglsUBPLEEY G208 23bedntbrrming! recéiferad1E 6.
array 214 is used pdj ; j e“gaé oyer the w ess,interface
222. [00211 The term na Sra%%%ftg%gﬁ 1:\éLve a %gafxwftglrurlﬁ AG e%%’vé’f' bsagtopgng
receiving transnit r208 43 wagd e transwit dataatorthy SAP206 Asingahé array DIL.

transmtter 208 igopged to I . usi ng,t ar Lay
212. [0022) Although_the ﬂ%@%ﬁ?%ﬁr%ﬁ?ﬁg’t‘o@%@& i‘h(‘ %ﬂgfaﬁi\&gnd 2B
show five user tefkihiiyeusey any pamberef uses terimiadls map pe beed. Thelintdte
intent is to demuisiesb ali&pﬁ L s o | ct e scope pf. the
system capabilities. .Thlgste\nﬂfe _es(’stttgm{:yﬁhsgﬁ%tﬁg‘?ée& (g‘fﬁig—fyggm&RagihgeﬁA can
be used separ at el Yh®Firelesspvitehing systemns ofFIGst A aud @A daerbeiused sephbitelyQfy can
be di stingui shed ymKned OfRiiiiads] | afp=and fr ncwy. . The

e O 1ﬂﬁ'§til-:é|}%61?§er}9%%1§§% RAEs3A9 ﬁlggxg heg}}?{ 8 g

w rel ess switching systens of A ¢an be app
i ncl udi ng, but notemipatieapfspatialibeaxgtand frequency o ThOBjrelas\dwitctdngsyisteapaital ¢

frequency divisi opragihhlapl 94 fl b BHHd to systems including, but not limited to, direct

sequence {DS) WLAN and orthogonal frequency division multiplexing (OFDM)
WLAN systems.




WAN systems. -5 5 January 2007 [1-2-0356.1W0 & 4 8" 1 0 @yzayhR 200kA M5
VWhat is clainmed is: 1. Awreless LAN (WAN) system for communi ¢ati ons
anong a plurality of users within a basic service-systemar cell
conprising: a swtching access, point (SAP) for transm.tting and receiving
poi nt-to-I_g_g%Et#]%?bnt comuni cati.ons to and fromthe users; and a plurality

&f ports, whi ch assi.gned to a uni que carrier frequency for

i sol at i [EECPAEEIE L BAHahBnglthe LEdF 8 oo ent collisions; wherein
sai d assignnent of frequencies is ﬂ erma &nd i nst ead has
capability of dynam c or pseudo-rg carrier assignnent achi eved by

request - Waatsiealdingddggal s from the users and clear-to-send signals fromthe
SAP. 2. The systemof claim 1 wherein said clear-to-send signals indicate a
frequency assigned to the users. 3. The systemof claim1l wherein said

cl ear -t o- sendisi gaawielesdtil AR (WLAN) RS E0fF 2hHQTHIeAdnk BfincdgSd gnnent to the

users. 4.  Th ts%stem 0 '(‘:lﬁi m 1 V\:her%b sali d@g}se.udo_—random carrier
assi gnmet LLERPES FHAH A P sEE Y %%BH"P B REUser s al ong a sequence
of changi ng & awitehduigs accaaipding CBAR rfaetrbapmitiing and iredetvilyy pdiltetouser s and t he
SAP. 5. Lrel ess LAN (W AN) St for co nications anong a plurality
of users%\lllm% f’lﬁ??io alénllff:"’lqms}rés'rAt iac?é&g?lgt?gﬁﬁgeﬁ’ag |1, conprising: a sw tching
access poi nt ¢ Samlity of porisasasinvfiviliichopsaigded te @aiqua gangier fregitensy

for isolating communications among the users to prevent collisions;

wherein said assignment of frequencies is not permanent, and instead has
capability of dynamic or pseudo-random carrier assignment achieved by request-

to-send signals from the users and clear-to-send signals from the SAP.

2. The system of claim 1 wherein said clear-to-send signals indicate a

frequency assigned to the users.

3. The system of claim 1 wherein said clear-to-send signals indicate a

pseudo-random carrier assignment to the users.

4. The system of claim 1 whereby said pseudo-random carrier
assignment is achieved by frequency hopping of the users along a sequence of

changing carriers, said sequence known a priori by the users and the SAP.

5. A wireless LAN (WLAN) system for communications among a
plurality of users within a basic service system or cell, comprising:

a switching access point (SAY) for transmitting and receiving point-to-
multipoint communications to and from the users; and

a piurality of ports, each of which assigned to a uﬁique spatial beam for
isolating communications among the users fo prevent collisions;

wherein the SAP receives more than one spatial beam at once.
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~mul tipoint comunications to and fromthe users; and a pl u gdduly, fozports,
each of which assigned to a unique spatial beamfor isolating

comuni cati ons anong the users to prevent collisions; wherein the SAP
receives nore than one spatial beamat once. -6 AMENDED SHEET 5 January
2007 |- 2]?—9-%?5% | PE4I U3 6. The system of @QS wherein beanformng is
Used to crea e'sard s ,@kLﬂng pﬁg(l@w Ly rlqué}gm,ir I S_AN (WLAN) user term nal
conpri sy T ALHEEEE gIRUH Eqderd\ Bl it fer for transmtting a

request-to-sepd ssage far .transmtting data, over an_ assi gned
transnit carrlg'er; %geﬁﬁ%nfgﬂga’?%é'&?&% e 1 upef toepals Fidhg a
cl ear-to-spetidl mrignal over a first frequency and for receiving data over an
assigned receive carrier; and a frequency controller, operatively coupled
to the multiple frequency  receiver, for determ ning the assigned transmt
~and the assi ghed Agorslese LN (WLAN) usdr teinginalsemptigngri nal using the received
cl ear-to-send,si . W AN .nal of claim erein the
clear-to- sendaz?ﬁﬁae ﬁ%ﬁg{g’:’ﬁ ng agl;sjg{éu%%gsr a{lﬂ%gn%tr? unsr'rfio’tsz%% receive
carrier o28e§s ffor transmifting daig ovevENBEENG tHngmiticarer2007 9. A wirel ess

LAN (WLAN) Sy 8 bRiifio fre ARARM k&t # 1ScAARNS cl@azpﬂo-lééﬁd kil Qber a

first frequency and for receiving data over an assigned receive carrier; and

a frequency controller, operatively coupled to the multiple frequency
receiver, for determining the assigned transmit and the assigned receive carrier

of the user terminal using the received clear-to-send signal.

b 8.  The WLAN user terminal of claim 7 wherein the clear-to-send signal

indicating a pseudo-random transmit and receive carrier assignzfnent.
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users within a basic service systemor cell, conprising: asgghlifhbngr access
point (SAP) for transmtting and receiving point-to-nultipoint

comuni cations to and fromthe users, conprising. a multiple frequency
transmtter configured to performbeanformng transmtting;, an assignnent
device; and a plurality of user termnals, each of which is assigned to a
uni que conbi nation of spatial port and carrier frequency by the assi gnnent
device for isolating conmunications anong the users to prevent collisions;
wherein each asshGHESNAN WINAD HEEHERERhmuAbRtoh N ARE AR, GRPART 1LY - of
dynam c or pseudo-random carri‘er assignnent. 10. Th gys &mof claim9
wher ei n t HEcrEyems basie sarvi¢esystaasericghpemtising achi eved by request -t o- send

signals fromt 4sers _and cl -10-send signhals fromthe SAP. 11. The
system of cl ai %%f§§§%%?%ﬁeﬁs psoéllﬁgé‘ébe% Ef’f“afﬁg‘éﬁ\g agq eV O PA-EesEltipeiat, equency
assi gned tcominluéicativised snd frbe tHdiers ¥oh@n@f cl ai m 10 wherein said
clear-to-send signals indicate a pseudo-randomcarrier assignnment to the
users. 13. The sys®@a&itiple fqaueney ranspifter etnfigered @ poderadsantondogtrasmiting,
assignnment is achi Qﬁlfsgggﬂe v Bgyepcy hopping of the users along a sequence
of changing carriers, Sald sequence known a priori by the users and the
SAP. -8 5 January 2@Bialityléf usér teintied1§SschlohVWHiMiANSiMEETo 1idHe RahbisARIRT | Si Ng:
a multi pl(ﬁ fr.%guenc transmtter configured to transmt a request-to-send
nmessage ShtPB3 oyt paghcaper frgapencydivdhe aspizmment davicg ferigolsties commyhirrtionsamong

spati al I 3 b iera a.multi.ple freguency. receiver configured
to recei \E/lg ugerﬁt?grgg%?%-ﬁggﬁ%@%éﬁg%mg\% : éahf]l?rrmgp eﬂagedluéiﬂ {pste sfaBatP]gteYei ve
dat a ovepf @mamisor groel-ranbaueriecidiganghd on of spatial beam and receive
carrier; and a frequency controller, operatively coupled to the multiple
frequency receiver, for determning the

10.  The system of claim 9 wherein the dynamic carrier assignment is achieved by request-to-send

~ signals from the users and clear—to-sem_‘i signals from the SAP.

11 The system of claim 10 wherein said clear-to-send signals indicate a frequency assigned to the

© USCrs.

12. The system of claim 10 wherein said clear-to-send signals indicate a pseudo-random carrier

assignment to the users.

13. The system of claim 12 wherebj' said pseudo-random carrier assignment is achieved by

frequency hopping of the users along afsequence of changing carriers, said sequence known a priori

by the users and the SAP,




assigned transnmt and the assigned receive carrier of the gggsudrpptomnal
using the received clear-to-send signal. 15. The W.AN user term nal of
claim 14 wherein the clear-to-send signal indicates a pseudo-random
transmt and receive carrier assignment. 16. A switching access point (SAP)
configured to conmmunicate, with nultiple user termnals, over multiple
frequency carriers, in nmultiple spatial beans, the SAP conprising. a

.a receiver: a port assignnent device; a plurality of unique

transmtter;

ports, mﬁw‘gréﬂfe@éwwwwwnﬂwma uni que conbination of spati al

beam and car ri gf1fplCRAGHCY tra&sﬁﬁtte}@%n%%dotfo @il 18 es%g@ogsregtli rr]negsgge Qr%rb 0
afre 3 beam

assi gnnent devi ce conpri ses: quency assi gnnmen evice;, an
cont r ol | teansthio datalexeranmssignadjuniduie cdordbization of syEisl @6t addaghnshit burerpar ti cul ar user.

18. The SAP of Sllgﬁéﬁ] 16, wherein the transmtter is configured to isolate
comuni cat i orfs™ BAVERSE FegelYE eopdieured ionselva piclsar-terreng sigpal oyeria st frggrgncy

mul ti pl eng@ybdeRE dfth SIHRNEIRN um:'t@e oS iBinattol ofpartal BRhl brkGecatD Sl Ll NE T ecei ver
is configured to isolate comruni cati ons anohg users using a comnbination of
beanf or m ng, adighenaylcbitplle, cpaativelgcodpled gubamilesle freqBency receiver, for determining the

assigned transmit and the assigned receive carrier of the user terminal using the received clear-to-send

signal.

15. The WLAN user terminal of claim 14 wherein the clear-to-send signal indicates

a pseudo-random transmit and receive carrier assignment.

16. A switching access point (SAP) configured to communicate, with multiple user
terminals, over multiple frequency carriers, in multiple spatial beams, the SAP
comprising;
a transmitter;
a receiver;
a port assignment device;
a plurality of unique ports, wherein each port is defined by a unique combination of

spatial beam and carrier frequency.

17. The SAP of claim 16, wherein the port assignment device comprises:
a frequency assignment device; and

a beam controller for determining which beam is associated with a particular user.

18. The SAP of claim 16, wherein the transmitter is configured to isolate communications

among users using a combination of beamforming, and multiple carrier frequencies.

19, The SAP of claim 16, wherein the receiver is configured to isolate communications among
users using a combination of beamforming, and multiple carrier frequencies.
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