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to multiple frequency band operation. Background
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WLAN Exitile SiriesOntthogaiatiufie egUaRDasEd HatdisPlems. The following
are several such examples: (1) the "TIA/EIA-95-B Mobile Station-Base Station
Compatibility Standard for Dual-Mode Wideband Spread Spectrum Cellular System"
(the IS-95 standard), (2) the standard offered by_ a consortium named "3rd Generation
Partnership Project” (3GPP) and embodied in a set of documents including Document
Nos. 3G TS 25.211, 3G TS 25.212, 3G TS 25.213, and 3G TS 25.214 (the W-CDMA
standard), (3) the standard offered by a consortium named "3rd Generation Partnership
Project 2" (3GPP2) and embodied in “TR-45.5 Physical Layer Standard for cdma2000
Spread Spectrum Systems" (the IS-2000 standard), and (4) the high data rate (HDR)
system that conforms to the TIA/EIA/IS-856 standard (the IS-856 standard).

Other examples of wireless systems include Wireless Local Area Networks
(WLANs) such as the IEEE 802.11 standards (i.e. 802.11 (a), (b), or (g)).
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of second channel boundaries are separated from the remainder of the plurality of

second channel boundaries by at least the second channel bandwidth.

In additional aspects, a Carrier Sense Multiple Access/Collision Avoidance
system that supports transmission on a shared channel comprising at least a primary
channel and a secondary channel includes a method comprising measuring energy of the
primary channel, measuring energy of the secondary channel, and determining
interference in accordance with the measured energy of the primary channel and the

measured energy of the secondary channel.



that supports transm ssion on a shared channel
conprising at least a primary channel and a secondary
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interference on the primary oy secondary channel of a
first shared channel, reducing the bandw dth of the
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W rel ess communi cation device; [0017] FIG 7 depicts
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FIG. 8 depicts aspects of a method for monitoring established channels,

measuring interference, and reporting those measurements;

FIG. 9 depicts aspects of a portion of a wireless communication device used for
monitoring an established BSS;

FIG. 10 depicts aspects of multiple frequency band energy measurement block;

FIG. 11 depicts aspects of a method for modifying a BSS .in response to
measured interference; ‘

FIG. 12 depicts aspects of a method for determining if interference is occurring
on a multiple frequency band wireless network; and

FIG. 13 depicts aspects of a method 1300 for responding to BSS modification

messages from an alternate BSS.
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In another aspect, in an example BSS with mixed 40 MHz and 20 MHz (HT or
legacy) STAs, medium access is managed on the primary carrier (2n). For 40 MHz
transmissions, Clear Channel Assessment (CCA) may be performed on the secondary
carrier (2n+1). In one embodiment, when the shared medium is detected to be busy on

the secondary carrier, the STA only transmits on the primary carrier.
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W@ 2006043097 t he STA only transnmits on the pri nmargCT/US2005/038079

[0028]

[0029]
[0030]

[0031]

[0032]

[0033]
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is disclosed in related co-pending U.S. Patent Application Serial No. 10/964,330,
entitled “HIGH SPEED MEDIA ACCESS CONTROL WITH LEGACY SYSTEM

INTEROPERABILITY”, filed October 13, 2004, assigned to the assignee of the present

disclosure and incorporated by reference herein (hereinafter the 330 application).

In the ‘330 application, several new PPDU types are introduced. For backward
compatibility with legacy STAs, the RATE field in the SIGNAL field of the PLCP
Header is modified to a RATE/Type field. Unused values of RATE are designated as
PPDU Type. The PPDU Type also indicates the presence and length of a SIGNAL field
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terms user equipment (UE), subscriber unit, subscriber station, access terminal, remote

terminal, mobile station, or other corresponding terms known in the art. The term
mobile station encompasses fixed wireless applications.

Note also that user terminals 106 may communicate directly with one another.
The Direct Link Protocol (DLP), introduced by 802.11(e), allows a STA to forward
frames directly to another destination STA within a Basic Service Set (BSS) (controlled

by the same AP). In various embodiments, as known in the art, an access point is not
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WBFSarteRs, PEssonal Semppters W@é‘é%"é’é’n?réﬁn%éa & OhARY: fPg)-tvadeo devices
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Process¢shmpy mextlvder koid€) Vidgo, ‘dﬁt&Mohﬁﬂummiousleetph Ofagiops data streams
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VRVIGE (QifaliBNSE SehBEIQHY) Sechhiqasy t ype) Vi deo devi ces

such as caneras, cancorders, webcans, and virtually

any &mntkﬂ@enw bratdgplowed cith pr pendratieed AR 10Ac| @dls UTs 106
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EpVEFRe 25 WH B e%vﬂr?rgnpz@aseA sl inpthe 31 exgmples of which are
ARG B80S, WAY Slifor o bR (P BEG! desighlicBMAP in embodiments
al ternate enmbodrment, difect peéer-topeer  communicati on
sblppwemg designdtAdsaqrass Itmntac Agoess dayd, managhd by an AP, or ad hoc (i.e.

if.ic tla?s to the system as will be apparent to

queglgog a in the art, exanples of which are
i |1 ustnr seednbitiwt, Apymt;ﬂbvlqes FB¥rRE a@ftatit. a$n ehis case, an IP

desi gnated AP in enbodl ment s
router may be deployed in addition to the AP to provide connection to network 102

fﬁ’ro

(details not shown). Ethernet frames may be transferred between the router and the UTs
106 over the WLAN sub-network (detailed below). Ethernet adaptation and
connectivity are well known in the art.

In an alternate embodiment, the AP 104 provides IP Adaptation. In this case,
the AP acts as a gateway router for the set of connected UTs (details not shown). In this
case, IP datagrams may be routed by the AP 104 to and from the UTs 106. IP

adaptation and connectivity are well known in the art.



supporting designated access points. Access may be
managed by an AP, or ad hoc (i.e. contention based).
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adaptation. In this case, an %P router may be depl oyed
in addition to the AP to provrde connection to network
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compirsg eny comabinateom ¢isine onimoge of the pspecscleshnbed herem.

m ni ng the.effects of jnterference with each other.
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deplayraplprabity ohS suchtag thal desraibed pepveiin Fdef 2 r Bridis example,
.. ! ; . .
AL R 350 030 58l LA OB BRI e chamne

0 thireughechamest N-anhg chirnels$320Ase sephratkdod @lisnnebb@indaries 310A-N,
enbodi nen conpri.ge any. combi natjon of on r noye
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0 AT Bndl BRB@Ary 31 0QherftFARP TheS sthRlof 3hat oah@MdR Sifo@fon. In
a legacy 802.1 1 system known in the prior art. This

asheqts dhese chawal hawndartdsSi havg/bdse deEnell indhel8QR. bl specification.
plurality of Ss 200 uch as that described above .. .
F1 G 1, ok Aphgienr i pig®t 50 ofilpY REriES §hasd arRRg PRl nigh
thetRighpiti BSEsGA Atrh@td effidiant niRflerd §Ri chiakld € alléewsd contiguously, as

channel
depicted in FIG. 4. In this example, the higher bandwidth channels are allocated 40

MHz, or twice that of a legacy 802.11 channel. In alternate embodiments, other channel
boundaries may be used. In this example, the 40 MHz channel boundaries 410A-N
indicate the allowable channel boundaries for 40MHz channels 420A-N, labeled
channel 0-(M-1). In this example, the channel boundaries 420 are selected as a subset
of the channel boundaries 310.

In an unlicensed spectrum, it may not be possible to mandate that all devices

operating therein follow any given set of rules, such as legacy 802.11, high throughput



O through channel N-I. The channels 320 are separated
at channel boundaries 3 10A-N, respectively. In a
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Each channel 320 has a channé boundary 310
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ect s, es nnel bou dar 0 have be
ORRGHES 5 (E R D016, 0L L APLTIDET i e Paisiis Spdipents detailed
er8adiHTVEVer, tdthelffht tHat AEEMEYcoRBRENiEOnSdeicesleMBMIB each BSS
mul ti pl e high throughput BSSs in a nore efficient

mﬁm;dancprv@t thaserfechniques, the bansdaidth manbe gtujwdln}ore gHiciently. In
B bSEER, Mupting bl o ARG Copblified b nigugys g0 MH

¢Haniel$ eljgrd a8QZ%ubset of 2 MHA boudldhtésddfimed Ifhlogi)mnt Bl, various

ot her channel boundaries nmay be used. In this exanp
RO eNIeloxcriled BFreid el aToekmay Deassumed i How e er Hs Gotiguous

@H%%ﬁé’l’ag’lllcrcag&? gﬂlﬁ bﬂ{r%d @%ﬂe?élafl Ofs %QM% Irés‘cfﬁg’)%g%% é)f erﬁbodlments

inblading| vaboummihen aspecAL (F careﬁamp]eehngh dlrasglmus chianetls afaytbeallowed

cha&%f ndarl e%*ﬁ 004 %"f‘@ﬂé’ nI ' g tﬁ%&hlgpﬁhroughput

@iﬁiﬂihé]@ Sn@ Qﬁixﬁielsrkﬁe hbﬁh&id&té‘d% lbe \Uoﬁ't'i@hoﬁé V‘fﬁos‘é@if sRfll in the art will
rules, such as |egacy 802.11, high

repegiesh piien de Hisployesystemsdacserding: do Ahis\aspecsrwhen making tradeoffs
tailed h
BERELISH I, ddop AR I MBulE 2 el P o

devi CEISS. eSt&bidt§hnea@hlp&SScérﬁnaC&ﬂ)EmmeembﬂlhhdthSSs. In this
technl ues,  t he. bandw dth be utilized nore
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dgyar t
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aspécts. For exa h throughput channels nmay be

aundowryd42QB.eskemil ugﬁataftn mamferthaﬁow@ar B§§ B3 100C, is to be
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anne el's7are not manda

fuethéd @slauﬁBSS'ﬁ 0.&1@ bekstablishkd atnardotteer 40 tMMi |charﬁfetb@ﬁidiﬁj, possibly
when tQ depléw%/wﬁstems according to this aspect when

Wﬁk‘ieﬁf@ highey peharnsh boprdary410; s shaWapt Iithig§xgmple, the
h SHARS bBl%ﬁ%w fseselefc%qéﬁﬁ]or&:i(%b a@o@qme?feﬁen@@ w1t}11 any of the

exa e scenarl several established BSSs
eolsimgIBSSsBﬁBbthb@acwsoréﬁt abl i shed on 40 MHz channel 0

P B0l S b Bl BISRTAYE B sk e wper
oA bnEsdjaceanto BSST OPRthibiilldshiafior )%iéﬁﬁh@ tha5§§g5 1i§ established

shown operating in 20 Mdz. This may ‘be

sqbsmgmp@t the \establishapeat af BS§1i nVarios tmhzncrma gor wenigning a BSS,
bo(?h fh hx%%%? Y t?a%aw}dﬂ]f, a%%%ll as subsets of the bandwidth (in this case a primary
20 MHz channel and a secondary 20 MHz channel) are described further below. In this

example, BSS1 will monitor and detect the interference generated by BSSS and may
take various measures once the interference is detected. For example, BSS1 may opt to
lower its bandwidth to 20 MHz and operate in its primary channel only (illustrated in
this example as the portion of channel 420A not overlapped with BSS5). BSS1 may

also attempt to locate an alternate available high bandwidth channel 420. It will be clear



or any other BSS operating in less than 40 MHz channe
wi dt h avail abl e at channel boundary 420B. For
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tBSHft ¢oymal so attenpt to |l ocate an alternate avail abl e

hi gh bandw dt h channel 420. It will be clearto one of
skill in the art, in light of the teaching herein,
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channel s may be support ed. , In cert
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channel s, fofF—exarple—100648] —exarple—set
channel pair ﬁggyls detail ed |ﬁbfg%le 1. In tmis

exanpl e, pai [giofU MFAZ carri ergs@rgzdefined on

adj acent carfrérs nunbered 2n| 2n+l . as descrijed
above. I n thiél0ethnple, the prﬂﬁaﬂﬁlcarrler i s| an
even- nunber ed—ear+er—Chanrrel—nurbers—defned in | EEE
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[0049] t he rFI@ht6 g@ﬂ)l@ﬁnas@@&s aJfea RHIERRE Qnidfurtioh Pd&ceQfwiRch may be
i . e. Channel nunber 36 indicates 5000 +36*5 Miz).

cmégm@d Msizancageessepaini i @4 pammdemnzhlo@nﬂ wareles$) sommniupication
&evwe 1S artl e)?a?rllpliggTA, sulka%le for EX pelcr)TPment in system anqsb I:)alarclcer% point 104
configuration is shown in FIG. 6. Transceiver 610 receives and transmits on connection
110 according to the physical layer requirements of network 102. Data from or to
devices or applications connected to network 102 are delivered to processor 620. These
data may be referred to herein as flows. Flows may have different characteristics and
may require different processing based on the type of application associated with the
flow. For example, video or voice may be characterized as low-latency flows (video

generally having higher throughput requirements than voice). Many data applications
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comuni cation device is an eﬁznpl e STA, suitable for
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storing data associated with various queues. |

Wireless LAN transceiver 660 may be any type of transceiver. In aspects,
wireless LAN transceiver 660 is an OFDM transceiver, which may be operated with a
MIMO or MISO interface. OFDM, MIMO, and MISO are known to those of skill in
the art. Various example OFDM, MIMO and MISO transceivers are detailed in co-
pending U.S. Patent Application Serial No. 10/650,295, entitled “FREQUENCY-



within wireless comuni cati on device 104 or 106 (not
shown), or may run on processor 620 itself. Processor
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Various techniques are known for learning or adapting to the characteristics of
the channel between the AP and a UT. Unique pilots may be transmitted from each
transmit antenna. In this case, the pilots are received at each receive antenna and
measured. Channel state information feedback may then be returned to the transmitting
device for use in transmission. Eigen decomposition of the measured channel matrix

may be performed to determine the channel eigenmodes. An alternate technique, to



and an exanple UT may have M antennas. There are thus
M x N paths between the antennas of the AP and the UT.

waRowaniedy of spatial techni ques for inprovi ngPCT/US2005/038079
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t hroughput using these multi ql e paths are known in the
art. In a Space Tine Tr ansrrit 3Di versi ty (STTD) system

a& 0 referred t.o hﬁrel?} "di verih %/ glgtransm ssion
QILCIp fesPmRPsitign QR th E‘H’d’éﬂ‘aﬂﬁﬂt HEECEY P LKI0d]sP lgfp-steering

AMhEPINAR AN Aafd t6 SineP1By Sfati8Pprobdssiidtatthe Pédelvel t ransmi t
antennas and N receive antennas there nay be MN (M

N) i nbusedenendingiamtbe| cyrmentachanng! ewaditionsecryisg slefagiates may be

4diLa 1!1619 h%%%ﬂ?fpes?l%h 0 géqogl'g ysér etlg&l}? s ﬂﬁﬁ@mﬁg@gg éelg,[ THY wireless

IPAN hﬁansé@verrmomﬁy dettemineahe Rugsrabler @teebased @n6Whichever spatial
Vari qus techni ques_are known for | earni ng or_adaptin

RIBCESHBE df e Byadsfar the physipal Lk hefeyeen dhqeth apd dh@JT.  This

iaRm3tid ma #Bb%@bé&k'f&tlﬁe"ﬁ?m te ) tted from each
transmt antenna I'S case, th ilots are
r ecei Kozdllastratimo purpases, waeamgeedmdm 640mesndepleykd liﬂmrncns Wwireless

AR Bt B uoror 120 4 AP A ERHon of giegeaes ecoder
SIRCARP A pérdbinRd WhBin"BrResssed 626 anieless TRIAN )fraﬂﬁﬁél\k? 660, other

performed to determ ne the channel ej ennodes. An

GifcuBnmar @ combinatign dhereefadpssags drsader ¢yitatile forglecoding any
Vv 9 use L i

ﬁlﬁl?oéeg %g?gg%rrolgggt% fo%g S%afu{he n{egs%ﬁ%s %)a tpe¥$ Ig csomx}'lumcatlons within

maastymain princ@Rs exgnpit, hﬁ&sagé&hbddﬂr 64006153ﬂ11ta"5ﬂw3“or recelvmg and

dep ndi n n the current channel conditions, varying
bAing o inder ToRGAFeD ESPRYEA TRCABAEES | BIESTRAT S S¥Ablishy gnove or reduce

Mﬁ&ﬁM&ﬂﬁ oF%%SSI %H‘dﬂ?ér§ as e QUHRA Bkl Wevﬁﬁéﬁseéfh ﬁi@ssages may be
w rel ess LAN transceil ver 670 may determ ne t
dagpgtealr v @ny atumbea o dncmagmmrhémgrteslpadmml well doewsiinghe art.

i,S bein se or the igal, |i bet ween t he and .

issagr kol B Ry ik 1B S e s ey B g pSefe éﬁf nd wircless

IR tRinSERa 680 -(adPRraPhlsb ¥e pelfoHRdd @l whdle BH EIP? }i)_rocessor 620,

nessage decoder 640 1s deployed between wirel ess

virelpsscbADe tragweivan $6pr othes soeuigzor Rncushjation thergef), and may
d 0. r

Rt o dhe SRR SEHTT & 0B8R preRREC T80 for message

@icbding and devoling, ar@weH kaowh tddibsest dr&ma@cﬁhll Maseage

decoder 640 is _suitable for decodin nunber of

cont ri8| oppembgdingng g Hasy Fraaea drasiogn ZF f)om‘ﬁ [fgown) may be

O oeaN2 i S 1Y e R, ARSIV Pior cach tonc in

aheObDIM gcenaner fBreeRICE mrayphrr followsd dyanprendswodige santl processing to

GRraRlate Gise R ERoH KRS AR ribed ftheE poinss GIET pugput may

16 deaReedo WetdndirRNMecaived @hergy JTESHRAGIENTRE QHItRE tones for use in
techni ques well known in the art.
monitoring the various channels. FFT processing at the receiver may also be used for

this purpose even in the case that the transmitted signals are not OFDM. For example,
FFT processing permits low complexity implementation _of frequency domain
equalization for the reception of wideband CDMA signals as is well known in the art.
In aspects, monitoring of the primary and secondary channels may be desired. Alternate
embodiments may include additional channels, such as if three or more low bandwidth
channel bands are combined to form a high bandwidth channel. These and other

modifications will be clear to those of skill in the art in light of the teaching herein.



Message encoder 650 may be simlarly depl oyed between
processor 620 and wirel ess LAN transcei ver 660 (and

woreype/asmer be perforned in whole or in part in RUDUSSSTE38079
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620, wireless LAN transceiver, ,660, other circuitry, or
a conbi nation thereof) and r"ﬁy perform encodi ng of

messages su d i be Techni. ue

oo af She RHDANRRent A1 feh Banend iR EhAmiEl ey SERANSE S Fsh Bluratity of
Bbduditibnn@iats kivhille b Mighee baidwidthQhaiel kbm gﬂ@es a second plurality of
enbodi nent, a Fast Fourier Transform (FF not shown

medulgion; farmaeat depshpae of which é%é}ffﬁé@ltsﬁlgh alpe figst plurahzy For

%@Bﬂé& gﬁ%‘%rrﬂ)gnﬁﬂ%lﬂ?ég ﬁd::é@lq}m%ﬁla\%aagﬁ}gf rﬂﬂﬁbér 3¢ fhes, while the

Hgleopdbangwadtl OFDM seliangelt has:l amgrbateat mnni&lr aob momc h Inf alternate

SPUNEE: BdoNen Mgt CPMA GRS, Ve 65" SRPgtE. while a

H%hé?‘%ﬁd\ﬁfdtﬂ ODMARMBEnreP a3k hhidMRP chipafed T}Hﬁe \6951&112 Y% the art
annel s. FFT processing at the teceiver may al so

\urllemadlbf adapt ﬁxengaqbu@ehﬂme ro wnnwselnglmemd Hewert lmldmdth channels,
t
aE Rk hhE el S R e BRI i

frequaacyr depigts spebtabf aahetdsd f700 foh @stabiEshirig @higer bandwidth
wi deband CDMA sighals as is well known in the art. In

hapesd ak ongrph atsebseh §f &pwerthangyidthn ehanaglbaymdaesar 4t 710, a device,
s‘ﬁbﬁ‘qy Sac%é’ lpBﬁlt af&énﬁﬁies tAIeEﬁBHﬁ‘LE gﬁ‘gﬂl‘éf g%nﬁﬁﬂhﬁl Hinel BSS In

I'nclu I on. channel s €e or nore
thmvexbmthﬂ:t&meanhaineb@dsﬁai ef a findvibardividth, fanresamaple of which

hi gh bandwi ann d ot her nodi fications
&1 twgﬂ’s\y@i}lﬂizﬁﬂ §e">281£ B¥NWC he art in light of
the tgagly ae zﬁ%é&' ﬂbnﬂtogﬁ%exl &v%esﬁémg% Mtabl&ukﬁ%ﬁandwﬂth

bandwi dt h channel nmay conprise a first plurality o
ahadngl dtomo M pmvmdschamnls, gheachangeleroupdarthsi aftthe tyhahmmlels being a

I-SES sec Lurali of dyl ati on_f or mat t .
FBAL o TRENGARA o PetleRs el sRimiRe e e Tl T2y e B six 40
MHgrchhhdels 42060Q0cteea@pdbw. a | ower bandw dt h OFDM channel
may have a first number of tones, while the higher

ban dviRcng eoroRiresninge APrersS EA gitemptng mes&llstafant&%lén BSS or
aﬁ% técf 5%&&&‘1&0 PHE‘&% Dﬁ&%ﬁeg&&@ﬁﬁeﬁcgo%} measurements

may use a
dieaibid0 MHy ¢anfidks @hﬁmﬂb&ndnﬁlﬁheuéslénﬁylmsg hteowalDFS mahstirements when

of skill in the art wl ad|I adat t he
%S@Egﬁll%a H&Y’e‘%’# f"%‘s VdraYotiso H?egﬂég reporiedi byt agsociated
Shed ek %1%0% ForSRfLif %‘ﬁi&%' MHYRS 48 lMHQ ‘b’éu%d ﬁi%td%?ﬁ@ BSS may
or type of nodulation formats. [0061] FIG 7 depicts

lmslped@gemtloa-deeemt .7d6np dieeeiQtMHIm baind ey ea-deidgieer of 20 MHz) is
BERGhRD SRRRRCI B RGE 20T, B po BEF 20 Mig band can be

fafind MhaxChe AP Pl Rbtablikhl £BSS ﬁaﬂﬁh zi Q0 BsiAF 46 MHz BagREr This BSS
bandwi dth channel BSS. In this exanple, there are N

m#AAYREIaR vefbanather exiting BSS: sThayARd tshexample whonld ehegse a 20
M7 40 MHZ band that is “least interfered” so as to cause minimum disruption to an

existing BSS. The AP should use its own DFS measurements when establishing a new
BSS, and may also use the DFS measurements reported by associated STAs when
moving an existing BSS to a new carrier. The algorithm for selecting a 20 MHz or 40
MHz bandwidth to establish a BSS under the non-availability of free carriers may be

implementation-dependent.



are the twelve 20 MHz channel s 320 descri bed above.
[0062] At 720, the access point, or other device,

wa200604®9mN avail abl e hi gher bandw dt h channel PéT/082084/038079
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provi ded channel s, the channﬁl boundaries of the M
channel s being a subset of t @ N channel boundari es.

F the Mch | be the.six 40
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al gorithmfaqr selecti Eg or 40 MHz ban

he 20 M—Iﬁ
exdended i Frpambladeclydips he iléﬁ&r?%m%o‘ﬁg%f(xp%‘ﬁ?ﬁ*&h%.fgqlio%I@NALl
118 nd SxcMided1BiMng BYRY REHaRMifte®bn BGL qu}{k %?Jn%? For 20 MHz
th f WMHz band. If no
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transgittesy prly| oy R Imapyecarpers hNAY pretectiansmeyrbepprgployed on the

| i shi 1ew n I
TEGRURL TR REAThAR, b7 HEDAR RRD SR AT g aimot 1o
m{mﬁnuqmw fafgexara tBT< insediumg iﬁﬂgeokmdmwzgm mm“?s‘é‘vﬁ either by
al.gorithmifaor select) a or andw_dt
l&%t%e@? ﬁm%ogisfs@qywagﬁ%’hen Adteacarframpioritirgugh thepuse of CTS-
tgag%éif SARTHETRn! tHP SR BRMr# LhrpiRr YRGS Endwilifidhe 4t

, the access point, or”other device, establishes
t he BSSieat 4@ MHz 8SScineyl ba\estiablidhied ic hizenprebenaé of lae overlapping 40

, m xe SS IS 0 ... An AP in 40 MHz BSS
HRREBSS, 1EE bt tn Eoer 2000 BS 56 oRnfirping, il M rsiine 40 Mitz
BYY, By tid AP AKEAP the5&0Ed dr s8Psegiert BIGasds@H@E¥me primary and
802.11a STAs. In this exanple, all the 20 MHz STAs are

SPQROrY earriens as meat of thesmxystiogrdOi MHz BSS. (Ehig iy engured Bydhe rule that
| Ssi ed Preanh
Sl PRS0 RUES AT

the GA\Pd_| difetity cbrathebugkt STAedwithiiai theirOrebpeeticks , BS8se in embodiments
transmtted on both 20 MHz carriers. For 20 WHz HT

TOEHTIRGC BiidImitaeNext ended Preanbl e incl uding the
| egacy R&aBs emay ?ﬂﬁﬁ%ﬁesle héd §h dthe 5¢nr,@\é%ké df lsg&ga ping an

and extended training fields, are transmtted on
oveelapping@0 WMdaBSSerIn dherenmbodamgnt, A0 esthblishingrssBES shad msay overlap

8 abreF Rl Zo e S PR basd e, R Pl BfE oy e mos

{nBe40 MHz). In this case, since the paired 20 MHz carrier is not free (otherwise there

-

‘:ilgfcation between

would be no need to establish an overlapping BSS), the paired carrier may be occupied

by another 20 MHz BSS. Procedures for coordination of medium access in the case of a

- 40 MHz BSS overlapping with different BSSs conducting independent medium access

activity on the two 20 MHz carriers may be too complicated and wasteful, and are not
supported in aspects. Those of skill in the art will recognize that reserving a first
channel and leaving it dormant while waiting for access on a second channel may not
optimize resource utilization. Nonetheless, alternate embodiments may be deployed

without this restriction, and additional procedures for attempting to reserve bandwidth



secondary carrier. For exanple, an HT AP (i.e. a 802.1
In AP) may attenpt to continuously reserve the nedi um

WO woshesosecondary carrier by setting NAV, eit hBrT/b§2005/038079
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usi ng the Contention Free Per1 i.od (CFP) on a Beacon
frame, or through the use of €rsto- Self and RTS/ CTS

SO A o
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W%ﬁfzufughén@aﬁdv@idﬂptchﬁﬁﬁpoﬁﬁe& Whid@s Pe 1]3%85&) ‘i’xfansmn or
skill in“the art wll recognize that reserving a first
trarsnmssionamay bmlarﬁgnglc 26 0vitechantel.] & aviaiig imogitdéramg techniques are
C cO hannel may not optim ze resource
%‘ts et?e?a{fl?%}ﬁwrﬁﬁtﬁg?’ﬁg’l Wess, alternate enbodi ments may be
depl oxed20y 4 Bput mleiuses! i@k feidab 9 theapAmasdhid §edhdary channels.
ting to reserve bandw dt hon both

grocedures for at th?[g)
BAIMHR VEEPRS wedess theud T meordsoymeasuee intepferenael pn ghef entire channel,

oyed.
ROEEE P RRS PRt BERSIM AN ORGSR Y
noni t At 83 the ST repbrsl nmhaﬁélﬁélﬁts, (ok aeivied Gneasurements from other
' and reporting thgse maasuremants Once

,g&ser ference,
© GRARDle PSSOV HCh BUACTRTR POVl ccsiiar gt Whether or not
foefet Mie@s@i}grésf,&ﬁé % Weafifed thiéliGefdaftn Eﬁ!irnﬂﬂe r}s\/l}?c{r%ecigg Wescribed

mai ntain the allocation of the shared nedi

belew.) e Amt endseaging dechmiques gidyl be used tr trapsmitofind Iteceive such
STAs in BSS nonitor the established channel and may
IBFQ)S\I}TC&C“%SSOM at ed feedback. Wiile not nmandatory,

proviFi}N9 deprtbaplcts bOAPOHiohi dT1a€STA 104 or 106 used for monitoring an
established BSS. In this example, a received signal is delivered to multiple frequency

band ehergy measurement 910. Energy measurements 920A-920N are generated for
two or more frequency bands, and delivered to interference detector 930. Interference
detector 930 receives the frequency band energy measurements and makes a
determination of whether interference is detected or not. A mode setting may be used to
identify the context for which interference detection decisions are made. Example

interference detection embodiments are detailed further below.



STAs within the BSS may provide benefits. For exanpl e,
a STA located within a BSS coverage area nmay receive

waoe/dengrt i nterference from a nei ghbori ng BSX1/tis2003/638079
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not detectabl e by anot her ST% in the BSS (such as the

access point). Thus at 810, in this exanpl e, each STA

in a BSS rmmt stabl i sh channel )
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frequency bands, and delivered to interf
edsasnuntsOSNA DN rmhay eonwespded éx ther a@ﬁ@bln eobichamelshef a higher

%trée{%ﬁer}c band energ%/ asur enent s and tmaﬁes a ts 920
et BrORET AL P r PEPRETRSIS HRY &Y {rgsugyments
RaY be deliREQl %&ggzé@tw vaBowtSRB-Baads, Qi)?@hérgy midASurements for sub-

context f or whi i nterference detection decisions are
bande mmhmﬁpbveired o interderenceddstecter D3, evliehlinmynthen aggregate the

g%“ q)aIl(l.ilSr tto'}ﬁEer?l%Bagge Lx?e?éﬁhe@%“uré’rﬁémé) \{vggmtva%%us channels.

assessiren own connec

i nt erFI@f ai0cdepiies agieofs, oftraultiplt fraquenéNdand eddlyy nagirement 910.
cl ear channel assesspents may be used in conjunctjon

Thesk efhall Weer AbowLhEcosRze that ¥aroNp | Aternafe fgchnques may be
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nt erferen ban r
RO hERT SRS PRt TSR R Ve RHe fofathe example
OFDBE wikeléss PABSIdBLLibE@IabBvE QiiVedSther systems where the receivers use

frequency domain processing of the received signals. In this example, the receive signal

is delivered to a Fast Fourier Transform (FFT) 1010. Various FFT techniques are well
known in the art, and any FFT may be deployed in a given embodiment. When used in
the OFDM context, FFT 1010 will produce energy measurements 1020A-N for the
various OFDM tones or bins. These energy measurements are delivered to energy
calculator 1030, which may accumulate the energy for a particular bin or tone or may

aggregate energy for a group of tones. This method may also be used with reception of



bandw dt h channel to interfere with either the primary
or secondary channel, it nay be desirable to detect

wo pioewismoence on either of those bands i n addi PADLS1005/038079

[0075]

[0076]

[0077)

[0078]

overall interference. [0073] ,Interference detector 930
accunul ates data and/ or repoﬁ@s i nterference

nea nts.. Note that., .in aspects, nultiple :
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660, detailed above. Interference detector 930 may be

conprinsere wkeampls, wsng| @ sentigyqus rhighs deoyghpus athanesl, pnydescribed
B0 IS el s, Bl O585306p 30 comspond
thk peinsary bhasnel, and helf villadorespond 2b itled se¢onduny wharWel. eThus, energy

t he ener measur enent s 920A- 920N may correspond
gy E-t% 2 \ P

t ha

?aéc'ﬁfﬁer H30imaypace fReney for ths PHMSRE Fhangeldopesjaproduce an
ERA Fleasuim R Yol heBrifiny SRR RARMIL RIS, cdfdii61030 may
agerégatesthe gherigy fioisthe donee werrepponding to thesatandanr chanikl dmgeoduce a

ma (fe delivered to interference detector 930, which
?ﬁﬁ%ﬂ A AL S A e energy sub-bands to deternine

t he emeridmaARA SMbABNERs, Wiwhatd) tHel wiies EREMABE!IS - not necessarily
[0074] FI.G 10 depicts aspects of multiple frequenc

drmigueuscihgse pEsiall it therte wilbrecagmazscihara Bighen orfer KIFG 16K may be
il regogni z j . hpi g s
et Ja R A0 b prtfe 8 En 0 BB R0 WER Bahdwiath i

whizh unhe pertionBilhe diinsclanpyebé focaredy ds sintildr Ifhshédn; @hergy balculator
eneral principals described herein, for interfe({ence

e®PY Tgletin i IPRGSpPRTSPRgReN 13, thy My r detegondary channels (or
DRk ehanRAE ih S1tPRAe! eribodivhontd)elnd Cg%Héx‘a%danféﬁErO@l}ﬁeasurement for
e OFDM I her

exanp w rel ess LAN descri bed above or
eagh frequensl daud Witbinrthe sivltipls fraquenty bapdewirglessaretivork.

Phe. rECeiN ¢RidimamreRs o nolpRd 100 for Radibifie &Y it fesponse to
rheaReddoinferfeldnts. 10 4hilaYhdtRIESmay hisotseiNed UBS d@Efniile! an initial

known in the art, and any FFT nmay be deployed in a o
iapee] fenpriahilivhing 2 BhRresiseeribied aboie. (Faviral oracesures prdetailed in
o e e VN e T R

afyeotedt were of tieng o ieeaprocddutasr maiPaBo ehcsrhbif®y with various
qz;ltgcunul ate the energy for a particular bin or tone or

?tﬁﬂﬁ’ﬂ%ﬁéfl@"]@ﬁ@weiflor a group of tones. This nethod
may ahger g u g%w&&sﬁﬁﬁgﬁ SRt OB, suchtaﬁ éhose detailed

transm ssi ons to obtai e received enefgy in
preinp anfaceass goint (bt lothegstation respossibler for rablocatingez tBSS frequency

%ﬁzol{lel%tgﬁ%f%f})t %g%%e%ét@ét 3 aéng %@oﬁ%ﬁqgg%%wﬁg 7AL_)llenIinvely, or
sduadviglly, B SIS eddyleskivdsMelar inkesurénientd FromPStREUSEARin the BSS.

plurality of tones. Half of those tones wl| o
Abl F2% pbnel Interference is detected, the process returns to 1110, where monitoring

may continue. If interference is detected, then the STA may attempt to locate another
high bandwidth channel at another location, as shown at 1130. In one embodiment, the
STA may look for an unoccupied high bandwidth channel. In another embodiment, the
allowing for some interference on the high bandwidth channel, the STA looks for a
channel with lower interference than that detected at 1120. If such a channel is located,
proceed to 1140 where the STA relocates the BSS to the available high bandwidth

channel. Those of skill in the art will recognize various techniques for signaling or
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STAs associated with the BSS that a nodification to
angeotheratids such as a legacy BSS may begin to transmit on either the primary or

secondary channels, the STAs supporting the high bandwidth network need to be able to
monitor both the primary and secondary channels (as well as additional channels, if
supported). While it is possible to deploy two full receive chains to dedicate to
monitoring both the primary and secondary channel, for example in 20 MHz mode, that
may be prohibitively expensive for a given embodiment. As detailed herein, and
described above with respect to FIGS. 9 and 10, it is not necessary to deploy a full

receive chain on both channels to determine whether or not there is interference. The



assignment will be made. Then the process may return
to 1110 to continue nonitoring at the new high
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exanplfeatil21@,ché/elzanmelde not tdix, then, at 1240, determine if there 1s a 20 MHz

transmission on a first channel (such as the primary channel, for example). If so,

-

measure the energy in the second channel at 1245. Note that, before any transmission, a
clear channel assessment must be made for the 20 MHz transmission on the first
channel. Agaiﬁ, as described above, an entire receive chain is not required to measure
the energy in a second channel, even while receiving on the first channel. For example,
in a receiver using frequency domain processing, an FFT may be deployed to measure
energy at the various tones. When 20 MHZ transmissions is being used, the energy of
the tones not used in that 20 MHZ transmission may be measured. At 1250, if energy is
detected on the second channel, then interference on the second channel has been

detected. At 1255, an interference report may be generated or interference event



may be prohibitively expensive for a given enbodi nent.
As detailed herein, and described above with respect
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channel . Agai n, escri bed above, an entire recéive
B,$}%umay|® lmmg 2 equmugu:atl@l protecgl that is decodable by the STA employing

the method. The STA may decode messages directed to STAs in the alternate BSS, and

may make decisions for maintaining its BSS accordingly. At 1320, if the other BSS
signals a switch to a lower bandwidth channel (such as the primary or secondary
channel), perhaps due to interference detection at that BSS, proceed to 1330. If no such
message is received, the process returns to 1310 and monitoring may continue. If such a
message or signal is detected in an alternate BSS, then the access point (or other device

capable of signaling a BSS change) may signal to the current BSS to switch to an



the energy in a second channel, even while receiving
on the first channel. For exanple, in a receiver using
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SNR degradation may be measured on the secondary carrier. During reception
of 40 MHz transmissions, STAs may compute the difference in SNR between the
primary and secondary carriers, as described above. The increased interference on the
secondary carrier may come from a 20 MHz (or legacy) BSS that may not be capable of
DFS. If the difference exceeds a threshold, the STA increments the appropriate SCIE

counter.
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The transceiver will transmit on the primary channel if the secondary is busy.
During 40 MHz operation, the transceiver conducts clear channel assessment (CCA) on
both 20 MHz carriers, as described above. It follows medium access rules on the
primary 20 MHz carrier. When the STA determines that it has permission to access the
medium according to the CSMA/CA rules on the primary channel, and if the STA
determines that the medium is busy on the secondary channel, the STA transmits on the

20 MHz primary carrier only.
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[00102] oper a‘Jtixamples of permitted carriers in overlapping BSSs with 40 MHz operation for
this aspects are detailed in Table 2. Note that permitted and non-permitted overlapping
BSS scenarios are specific to this embodiment. As described above, alternate

embodiments may allow or disallow any combination of various overlap types.

Table 2. Examples of Permitted Carriers in Overlapping BSS with 40 MHz Operation

Overlapping | Overlapping | Overlapping | Permitted | Comment
BSS 1 BSS 2 BSS 3
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interference. In these instances, therefore, it is not necessary to decode the BSS ID from

transmissions on the secondary to determine that there is interference on the secondary

carrier. This is useful when, for example, there is energy on the secondary carrier, and

the data rate and steering may be such that the interfered STA is unable to decode the

MAC header of the interfering transmission.

represented using any of a variety of different technologies and techniques.

Those of skill in the art would understand that information and signals may be
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embodiments disclosed herein may be embodied directly in hardware, in a software
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module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium is coupled to

the processor such the processor can read information from, and write information to,



enbodi nents di scl osed herein may be inplenented as
el ectroni c hardware, conputer software, or

weowbissadi ons of both. To clearly illustrate tPiBUS2005/038079

i nterchangeability of hardware and software, various
illustrative conponents, bl 0é s, nodules, circuits,
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departure fromthe scope of the present disclosure.
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performthe functions described herein. A genera
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[00109] al t erWHAYAS CINRIMEPCEISOr nmay be any conventi onal
processor, controller, mcrocontroller, or state
machi ne. A processor may al so be inplenented as a
conmbi nation of conputing devices, e.g., a conbination
of a DSP and a m croprocessor, a plurality of
M croprocessors, one Or nore m croprocessors in
conjunction with a DSP core, or any other such
configuration. [00107] The steps of a nethod or
al gorithm described in connection with the enbodi nents
di scl osed herein may be enbodied directly in hardware,
in a software nodul e executed by a processor, or in a
conmbi nation of the two. A software nodul e may reside
in RAM nenory, flash nenory, ROM nenory, EPROM nenory,
EEPROM nenory, registers, hard disk, a renovabl e di sk,
a CD-ROM or any other form of storage nedi um known in
the art. An exenplary storage nediumis coupled to the
processor such the processor can read i nformation
from and wite information to,the storage nedium In
the alternative, the storage nmediummnmay be integral to
the processor. The processor and the storage nmedi um
may reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the
storage nedi um



may reside as discrete conponents in a user termnal.

[ 00108] The previous description of the disclosed
weodvedizoent s i s provided to enable any person B&I/USA5/038079
in the art to make or use the present disclosure.

Various modifications to the¢® enbodi ments will be

readily apparent to those skilled in the art, and the
generic principles def i nedCh&dM%, may be applied to

ot her enbodi ments wi thout departing fromthe spirit or
scope of the disclosure. Thus, the present disclosure

l.s noAn appagatgecbmprising: | i mMited to t he enbodi nents shown
herein but is to be accorded the w dest scope
consiBTENPY 4 the principles and novel features

di sclpppstestRF etduplddo V4@ %The ilbrhotys &dnfil {0SsélbAl &Rhdnnel for
An apparatus conprising: a nenory; and a_processor,
cstsbfishing of 2 selectR shembsl pandvidth Gomead leas! = Erbehangel bandwidth and

c I r t b Shi t .
SRRE0E St ie ARl G EE EAnEIT TR 5 plurglty of frst
chanet bochdahianndkn bRty chialine bandwidel Batkcted Aad e a plurality of
boundary fr omda plurality of first channel poundaries

SrFRIM ¢hangl jbpwpdazics Whep teaeerndarnne bepdwidfieis sghetet,y hgrein the
s%ccﬂld%ﬁtr%él%oﬂfld aggféja CRRBNGH thD FHAIRLARS b%?d&n%ﬂ gnd each of the

secon anne I

ndw dth is sel ected, wherein
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Gnammgengh paoat SN dBRnE perpoR B i@hnaor of
the plurality of second channel boundaries by at |east

t he second channel bandw dth. 2. The apparatus of )
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The apparatus of claim2, wherein the processor is
configured to utilize a Fast Fourier Transform (FFT)

3.0 g€l giperatiseofpdlaimal,i whereih theprogyssoe sseoméigened so futlizeaa Fast

i lit d
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fiequangiebandaensesypmeaTurgRenseinetesPange 40 Hifatneesy BaruieRs for the
Jo%ggo%hiﬁg%&}ahg, Jdthsdk. channel bandwi dth and a

4. A method comprising:

selecting a channel bandwidth from at least a first channel bandwidth and a
second channel bandwidth; and

selecting a channel boundary from a plurality of first channel boundaries when
the first channel bandwidth is selected and from a plurality of second channel
boundaries when the second channel bandwidth is selected,

wherein the second channel boundaries are a subset of the first channel
boundaries and each of the plurality of second channel boundaries are separated from
the remainder of the plurality of second channel boundaries by at least the second

channel bandwidth.



second channel bandw dth; and selecting a channe

boundary froma plurality of first channel boundaries
wowlmno4dog7 fi rst channel bandwi dth is sel ect ed EXTU$20051038079

a plurality of second channel, boundaries when the

second channel bandwi dth is gglected, wherein the

second channel boundaries are a subset of the first

channel boundari es and each of the plurality of second

$hanngd aasdteaédndsrisaig® separated from the remai nder of

the plurality of second channel boundaries by at | east
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detect “interference 1n response to the energy
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asTrenent of the secondary channel. 6. The apparatus

{E%Wﬁ'aiWIS, further conprising an FFT with an input

and an output, the input configured to receive the

recei ved signal, and the output coupled to the energy

Gal culhet apparatus Pf slappar Bther spmprigngnag, FY T wieen input and an

SR 2 o EBEOR (LRGeS HSHRAE i gy sopic o

éneiggrdakutanere. 8. An apparatus, operable with a shared
channel conprising at least a primary channel and a
secondary channel, conprising: neans for neasuring

£ner gpheOdpphfitusf (RhY 5 CRARRGS ompTRA}Sa fif6sage f%gd;{fdiep r generating

energy of the secondary channel’; and neans
adahterferencargporinagstagean cesponse de deectedhnderfdrertet he
nmeasured energy of the primary channel and the
nmeasured energy of the secondary channel. 9. In a

garrigh appiais Mipdrhtilk avifie fé%ﬁx‘eﬁ%ﬂahﬁél%rpﬁ%mr%ﬁﬁlcféast a primary
system supporting transm ssion on a shared channel

chenpsl prd pgecenday gbenngl, spmpspipgchannel and a secondary
Cha”ﬂﬁéans?oﬂ?ﬁ&flﬁﬂngé’ﬁg?és'f §t B9 prillBASHLAY; ener gy of the

pri mary channe
means for measuring energy of the secondary channel; and
means for determining interference in accordance with the measured energy of

the primary channel and the measured energy of the secondary channel.

9. In a Carrier Sense Multiple Access/Collision Avoidance system, supporting
transmission on a shared channel comprising at least a primary channel and a secondary
channel, a method comprising:

measuring energy of the primary channel;

measuring energy of the secondary channel; and

determining interference in accordance with the measured energy of the primary
channel and the measured energy of the secondary channel.
10.  The method of claim 9, further comprising:

performing a Fast Fourier Transform (FFT) of the shared channel to produce a

plurality of energy measurements for a corresponding plurality of tones; and wherein:



nmeasuri ng energy of the secondary channel; and

determning interference in accordance with the
worsms 097 energy of the primary channel and thBCT/US2005/038079

nmeasured energy of the secong ry channel. 10. The

method of claim9, further c ﬁ'pri sing: performng a
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with a second subset of the plurality of energy

tREREFFARRY €hanBsl- t he plurality of tones corresponding

to the secondary channel. 11. The nmethod of claim9,

wherein determ ning interference conprises determ ning

llnt erTlermeetbed pficlaini Py wheraindietermminghintdrfarerar sninpsisaietesmining

t ed h I I wh th ;
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claim9, further conprising: conputing an energy
adiergydheeskaddbet ween t he measured energy of the primary
channel and the neasured energy of the secondary
channel ; and wherein determning interference
onpriteasetied of ¢him Hfuithéraiofrpiisinge in a second node,

in which transm ssion _js expected on the prinmary
chanrf@MPRHEE taﬁeenge&yow&%f%m% Bskiteen theymeasyred cREgy § 0t dhe primary
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g rrary channel or the neasured energy of the

krldary channel is above an idle channel energy
threshol d. 14. The nethod of claim9, further
conprising increnenting an interference counter val ue
Mhen Thumethed eficlaim 9, Widreinrdeteminiddintetfegenve tcboghrieds determining

clajm9, further conprisi enerating an interference

p@ﬁt@@ce in a third modcr;rp n whlré% 190 transmlsmgn 1s expected on the primary
channel or secondary channel, when the either the measured energy of the primary
channel or the measured energy of the secondary channel is above an idle channel

energy threshold.

14.  The method of claim 9, further comprising incrementing an interference counter

value when interference is determined.

15.  The method of claim 9, further comprising generating an interference report

message in accordance with determined interference.

16.  The method of claim 9, further comprising modifying a channel parameter when

determined interference meets predefined criteria.



nmessage i n accordance with determ ned interference.
16. The nmethod of claim9, further conprising

wore@c0yi0ay a channel paraneter when det er m nedPCT/US2005/038079
interference neets predefineg criteria.l1l7. The nethod
of claim 16, wherein nodifyi é a channel paraneter
conprises reducing the bandw dth of the channel to the
bandwi dth of the primary channel. 18. The net hod of
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conprising: neans for detectlng interference on the

primary or secondary channel of a first shared
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Carrier Sense Multiple Access/Collision Avoi dance
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channel ; and establishing conmuni cati on on the secon
m‘hmrgdrmandwychmd 7hé net hod of claim 21, V\,her ei n
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secondary channel. 23. The nethod of claim 21, wherein
t he detecting interference conprises receiving
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channel;
locating a second shared channel when interference is detected on the primary or
secondary channel; and

establishing communication on the second shared channel.

22.  The method of claim 21, wherein the detecting interference comprises:
measuring energy in the primary channel; and

measuring energy in the secondary channel.

23.  The method of claim 21, wherein the detecting interference comprises receiving

interference measurements from one or more remote station.



detecting interference on the primary or secondary

channel of a first shared channel; reducing the
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Lural i of. shar.ed channel.s, each _shared chann
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28.  An apparatus, operable with a plurality of shared channels, each shared channel

comprising at least a primary channel and a secondary channel, comprising:

means for receiving on a shared channel a message from a first remote station,
the message signaling a reduced bandwidth for a first Basic Service Set (BSS)
associated with the first remote station; and

means for reducing the bandwidth of a second BSS on the shared channel when

the received message indicates reduced bandwidth to the first BSS.



bandwi dth to the secondary channel; and reducing the
bandw dth of the second BSS on the shared channel to
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the received nessage indi catMg reduced bandwi dth to
the primary channel. 30. A el ess comuni cati on
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channel bandw dth, wherein the channel conprises a

primary channel and one or nore secondary channels;
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on the first channel usi'ng one or nore of the second
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means for establishin Iilanne of the second channécl bandwidth at one of the

second channel boundaries.

31.  The wireless communication system of claim 30, further comprising:

a first plurality of modulation formats available for use in a channel of the first
channel bandwidth;

a second plurality of modulation formats available for use in a channel of the
second channel bandwidth, wherein at least one modulation format in the second
plurality of modulation formats is different than each of the modulation formats in the
first plurality of formats;

means for establishing a first channel of the second channel bandwidth, wherein

the channel comprises a primary channel and one or more secondary channels;



33. The wirel ess comruni cati on system of clai m 30,

wherein: the first plurality of nodul ation formats
w@owpni®es a Code Division Miultiple Access ( COMA)/US2005/038079

signal of a first chip rate; ,and the second plurality

of nodul ati on forrrats conpr i ggs a second CDMA signal

of a seco rate, the second Chl rate hi
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channel bandwi dth, a second channel bandwi dth greater

t han méans forrdstectingintesferensa @nithi first ehannelst plurality of
nodul ati on formats avail able for use in a channel of

the first channel bandw dth, and a second plurality of
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modulthe fiEsh phusslity of medulgtion frpats comprises g firshplurality of Orthogonal
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tHE ANALET tERETR tHeGRtiphetaSloMSFDNMWEn&®! nore stations
on the first channel using one or nore of the second

plurality of m)dul ation formats; and neans for
et e List hg@g 35. The
3% ert}gegg%%% %ﬁo@%?cﬂrﬁnog#la ’m ghWher ei n:
t he fthe Sirstmlufaaty bf;/ nmﬁumdmlfammam cémpﬁmsSa Cotp DisdnaMultiple
fi rst(fglpl uraljity of Ot hogonal Frequency Division

Agness (GIRMAY steprlo? firshfdap 1ati @bte second plurality of
modul gt sQiang ?Lxﬁ‘ﬁhz of HﬂSHﬁlaﬁSﬁ' féhré@sc rRbds éédohd CPMA signal of

OFDM t ones, of tones In e second

gdenoml ¢Hiy rabé, tmmmp raje bghartharhdn firstehipunateer  of

tones in the first plurality of OFDMtones. 36. The
wi rel ess comruni cati on system of claim 34, wherein:

Iqre fA&ﬁfeld@lsu&ﬁhmhﬁéamn%@féﬁiaﬁmﬁﬂ rmats conprises a
C

Code Division Multi cess signal of a first
ch| p means; foaﬁ@teltrm@ngeacﬁrs@ Cbaxmehbandy%m Ageangdt ¢hgpnel bandwidth

It%ﬁ%%r% ﬁl%rﬁ?‘%t c‘?lgébegp] | b ?g?égpﬁlrgﬁg of od@laﬁﬁrg 9(?‘?\ratsstavallable

f@hu@ ihatchannel of the first channel bandwidth, and a second plurality of modulation

formats available for use in a channel of the second channel bandwidth, wherein at least
one modulation format in the second plurality of modulation formats is different than
each of the modulation formats in the first plurality of formats;

means for establishing a first channel of the second channel bandwidth, wherein
the channel comprises a primary channel and one or more secondary channels;

means for communicating between two or more stations on the first channel
using one or more of the second plurality of modulation formats; and

means for detecting interference on the first channel.
35.  The wireless communication system of claim 34, wherein:

the first plurality of modulation formats comprises a first plurality of Orthogonal

Frequency Division Multiplexed (OFDM) tones; and
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the second plurality of modulation formats comprises a second plurality of
OFDM tones, the number of tones in the second plurality of OFDM tones greater than
the number of tones in the first plurality of OFDM tones.

36.  The wireless communication system of claim 34, wherein:

the first plurality of modulation formats comprises a Code Division Multiple
Access (CDMA) signal of a first chip rate; and

the second plurality of modulation formats comprises a second CDMA signal of

a second chip rate, the second chip rate higher than the first chip rate.



