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[3] Due to the need for a greater transmission rate and the development of wireless
transmission technology, the initial IEEE 802.11 standard, which specifies a 1-2 Mbps
transfer rate, has evolved into advanced standards including 802.11b and 802.11a.
Currently, the new IEEE standard, 802.11g, is being discussed by the Standardization
Conference groups. The IEEE 802.11g standard delivers a 6-54 Mbps transmission rate
in the 56 GHz-National Information Infrastructure (NII) band and uses orthogonal
frequency division multiplexing (OFDM). With an increasing public interest in OFDM
and use of the 5 GHz band, much greater attention is being paid to OFDM than other
wireless standards.

[4] Recently, a wireless Internet service called 'Nespot' has been offered by the Korea
Telecommunication (KT) Corporation. Nespot services allow access to the Internet
using a WL AN according to IEEE 802.11b, commonly called Wi-Fi (Wireless
Fidelity). Communication standards for wireless data communication systems, which
have been completed and promulgated or are under research and discussion, include
WCDMA (Wide Code Division Multiple Access), IEEE 802.11x, Bluetooth, and IEEE
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restarts transmitting signals. In the CSMA/CD method, the station does not transmit
data immediately after the channel becomes idle because it waits a random backoff
period before transmitting to avoid signal collisions. If a collision occurs during
transmission, the duration of the random backoff period is doubled, thereby further
lowering the probability of collision.

[6] Wireless communication methods are classified as single input single output
(SISO) method, single input multiple output (SIMO), or multiple input multiple output
(MIMO) depending on the number of antennas used to receive and transmit data. The
SISO system is a data transmission method using one antenna to both receive and
transmit data, and the SIMO system is a data transmission method using one antenna to
transmit data but using a plurality of antennas to receive data, and thus, it ensures
signal reception.

[7] The MIMO system is one type of adaptive array antenna technology that
electrically controls directivity using a plurality of antennas. Specifically, in the MIMO



electrically controls directivity using a plurality of antennas.
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the conventi %Vr}relless network and is also considered as being capable of enhancing data

transmission speed in an existing 802.11 wireless network, such as an 802.11a, an
802.11b, or an 802.11g wireless network. However, there is a high probability that a
conventional wireless network device and a MIMO wireless network device will
collide with each other when they coexist in an 802.11a, an 802.11b, or an 802.11g
wireless network. Thus, it is necessary to prevent collisions between a conventional
wireless network device and a MIMO wireless network device when they coexist in
such wireless network. It is possible to prevent collisions between a conventional
wireless network device and a MIMO wireless network device by modifying the con-
ventional wireless network protocol. However, the modified conventional wireless
network protocol cannot be applied to network devices manufactured beforehand.
Thus, from economic and technical viewpoints, modification of the conventional

wireless network protocol is not desirable. A conventional method of enabling a
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the wireless eﬂglﬂ@ Amulti- -input multi-output (MIMO) station and a single input single output
(SISO) station to coexist in a wireless network, the method including receiving in-

formation pertaining to a station when the station accesses a wireless network, setting
coexistence information by comparing a number of antennas of the station accessing
the wireless network with a number of antennas of a plurality of stations constituting
the wireless network, and transmitting a first frame containing the coexistence in-
formation to the plurality of stations constituting the wireless network.

[15] According to another aspect of the present invention, there is provided a method of
enabling a MIMO station and a SISO station to coexist in a wireless network, the
method including allowing a first MIMO station among a plurality of stations con-
stituting a wireless network to receive a first frame containing coexistence information
of other stations among the plurality of stations constituting the wireless network,
allowing the first MIMO station to transmit a second frame whose destination is the

first MIMO station in a SISO system if the coexistence information indicates that at
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the coexistence information contained in the received first frame, and a transmitting

unit, which transmits a second frame to a MIMO station of the plurality of stations in a
SISO system if the coexistence information contained in the first frame indicates that
at least one station of the plurality of stations is a SISO station, and wherein a
destination of the second frame is the network device.

[19] According to another aspect of the present invention, there is provided a network
device including a receiving unit, which receives, from a wireless network, a first
frame containing coexistence information pertaining to a plurality of stations con-
stituting the wireless network, and a transmitting unit, which transmits a second frame
to a MIMO station of the plurality of stations in a SISO system if the coexistence in-
formation contained in the received first frame indicates that at least one station of the

plurality of stations is a SISO station, wherein the receiving unit receives a third frame
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o coent B vent B 388 Blagraa s 4 HFles etoth Hhorr g YA BB 12 r ¢ of
plurality of stafibns amitd MiME satoi coekisgl udi ng a coexi stence paraneter set
accordi to a ' ; | L Qn. FIG 6
s a diragram i Pflgjs(t%’ [Iglf] ?én egg%%gé@tqgﬁgieatﬁr%g%ﬁ%gr%ﬁ%fnwat{:délg}r@ﬂ%8&8 b%ﬁ‘ﬁe]g%rrpl ary
enbodi ment ofingleeinputeingle outpytdSIS@)statjony pnd MEMQ siations withept gellisionsist r at i ng
a coexi st enc%émé[%lgd]&&gﬂ %&Q%ﬁ@x%rﬁgl%ﬂ%ﬂﬁddiﬁéﬁ@'ﬂ% ﬁ)lre&'ﬁpﬁ%ﬁﬁ‘d}ﬁ afd the

present invention; an are di a%r ans Illustrating the
struct d#s of nBGhdrika diggram dlustyating 1Bg siptate|! &CRETFERISRATARCIEINEL b esent
i nvention; [ 38orfinGto dWeteInlarsiedtbodithért bffhepadsefidinvdigtiofipdi f yi ng of a

i st t di t di t of t
oy esent2yent 1 o 8 Skl G gt idta e oEF Ry PERAHIRER efmelS endi ng
of the nodi f irdudingx cedxisteree paramopdract ®eodrdifgo]anlek@nplafy éersbadinhentgf dine
illustratingt gnth?énfﬁ}ghng of a coexistence parameter set according to an
0

exenpl ary enbodi nent of the present invention in consideration of a network
envi rodd®nt andFiCh® is adiigrn dlustrpfengpenexistance seghaisn aecopling fedter set; and

[31] FI G 12 ckémplaBl QkodindlIFihd prestt rRbateh; 2 M MO station according to an
exenpl ?5?/] enbo.d]g[{as. Fi o%g{ esent | nvga(nt | og. de for | (gvent ion [32] The
present*{Invent i fp U§HRLRE HEPXIHENES MFCNINISIP AFPOFUPR LML o t he ac
exemplary embodiment of the present invention;
[28] FIGS. 8 and 9 are diagrams illustrating the structures of networks according to
exemplary embodiments of the present invention;
[29] FIG. 10 is a diagram illustrating the modifying of a coexistence parameter set
according to an exemplary embodiment of the present invention in consideration of a
network environment and the sending of the modified coexistence parameter set;
[30] FIG. 11 is a diagram illustrating the modifying of a coexistence parameter set
according to an exemplary embodiment of the present invention in consideration of a
network environment and the sending of the modified coexistence parameter set; and
[31] FIG. 12 is a block diagram illustrating a MIMO station according to an exemplary
embodiment of the present invention.
Mode for Invention
[32] The present invention will now be described more fully with reference to the ac-
companying drawings, in which exemplary embodiments of the invention are shown.
[33] In describing the exemplary embodiments, certain terminology will be utilized for
the sake of clarity.



conpanyi ng draw ngs, in which exenplary enbodi ments of the invention are
shown. [33] In describing the exenplary enbodi nents, certain term nol ogy
will be woOl20madéetsor t he sake of clarity.[34] - RTS & CPET[K3RposA0RBguest to
Send (RTS) frame is used for securing a nmediumfor |arge-sized frame
transm ssion. A Clear to Send (CTS) frane is a response to the RTS frane.
[36] - [SHort | ntRTS BagESSpace (SW5) [37] A SIFS is used for transmtting a

hi ghl ioriti e S

e mom S oront A eqhes sk R i if it B S inSh nbeRRR B ized ¢ 1 oo
after a Sl FSfrapR8fansmidstonoAlC]édrito Sand 6P S)jdicane is@Médponfe3@]the\RMBVrane. a val ue
set for revent'#é&_rﬁﬂﬁe@ﬁ;ﬁﬁ@?@%é@%)bet ween devices in a wirel ess network
from C(g? din NAV i s set based on val ues contained in
an RTSI[3flane, aA(S'ﬂ?S isrusaé fordrangmiting & highbsprioriizediramegsusbagar R1$e¢(dSs i n
the wirel ess opgthwhifite acknBRAld #%bl&fﬁﬁﬁéﬁl@ﬁ%fﬂg B}%rhﬂﬁﬁed\'ﬂﬁﬂe&%wv i's

non-zero. There ore, nl e he NAV is 0, devices, other than devices
currentlytr ﬂﬁé usingthe medium are not allowed to transmt

data. [[38] - StaNetmﬁk Mlb];atﬁtnalécmigN@ devi ces that wirelessly transmt

data or, reI essl ecei ve d from ot deV| rel ess netvvork
stati ofPhay berdlabas fifie S0 iBurt ik e rRYPEEA e Gt RS EA IS
di gital assi sttwrk fl(OﬁDAzlbldmgm@aaslmnﬁnbr Hbmb{ﬂ%ns;se(c Pyl onorlueh egntangd tne
other types gf RARVrHRS 2 TSRS {B%B{er%a%?ehl?&nlﬁﬂfdeﬁ%ﬁve%ﬁ\db%és inQhe T 1 xed

devi ces that can conmuni cate w t each w rel ess conmmuni cation

envi ronnent . Wiredass nefwork. o nediin ispssumesfo e bupewhen the yh¥ids BeR-2e1@i t h one

another in am&%&a&nm&mlsws 0} dvasshehéchat d&acds QuAsntBl @rsAiging 44] -
Beacon Frane E‘t"&hﬂ acon fragﬁ%‘y ounces. the exi stence of a netvvork and

pl ays an i npd I‘“i Are0E Qfensitdak- managenent of the network.
That i 4401t he beaStamorfsr anme enables a nobile station to join the network by
speci f g par e h want s
to joi ﬁhﬂhe ne?év\%frl‘liﬁs argvgé‘ﬁgesci@ﬂéﬁgerll&? ]S'qra\%{hﬂ dta& orrwqé lés‘é' yI rtegetl{' a‘glhstxn\;ﬁk) ed for
| ocating or pé@egnvlzersng atwitelese mavark. Slatemsemydw dompusing d@wg@e@whaus ilaptep
types of inf %ﬁﬁﬁhﬂe%n Eis Gl Qigith4bistant r(PB%sB%? B@Béﬁ‘al EbARRetAPs oP iR E

response franme is a response to a @ro e reglgest rame that is_1ssued for
requesti ng néaxdieiotherimenef deyicesThtipnypay alse B Rerable deicesoof freddeyices

request ed nefchn torth@anRhte lth Achothet B §Wﬁble@d’bcﬁﬁﬁuﬂu@&tfbn&anﬂﬁbl\ﬁﬁérh by

anal yzing th ar.amet ers f abea on.frane tur tted vj response
framg 9 ﬁ"h@refore ev1ces t can erglessly communicate nf{h oneé ano%her m aP wireléss P

network will now be referred to as stations.

[42] - Beacon Frame

[43] A beacon frame announces the existence of a network and plays an important part
in the maintenance and management of the network. That is, the beacon frame enables
a mobile station to join the network by specifying parameters which can be used with
the mobile station which wants to join the network, and the beacon frame is pe-
riodically transmitted for locating or recognizing the network. The beacon frame
includes various types of information fields.

[44] - Probe Response Frame

[45] A probe response frame is a response to a probe request frame that is issued for
requesting network information. The probe response frame contains the requested
network information. A mobile station can join a network by analyzing the parameters
of a beacon frame transmitted via a probe response frame.

[46] - Multi-input multi-output (MIMO) & Single Input Single Output (SISO)

[47] SISO indicates a method of transmitting and receiving data using a single antenna,
and MIMO indicates a method of transmitting and receiving data using a plurality of
antennas. An example of the SISO system is an 802.11a or an 802.11b system. A



[46] - Multi-input multi-output fMMXOg Single Input Single Qutput SISO)
[47] SISO indicates a nethod of transmtting and receiving data using a
si ngl e anwerma,/o1erad M MO i ndi cates a met hod of transm t PCHE KR0S/ 04301 Vi Ng
data using a plurality of antennas. An exanple of the SISO systemis an
802.11a or an 802. 11b system Astation supporting the SISO system
(hereinaft Sr _st’aﬁf)ﬁ Buipportin the sas@lsmrﬁ (adréiaatterqaferiod «P&y £SISCestatsn cannot
transmitted in the tion supporting the tem
(hor o nat ¢ er PPEPRE (it rapouates T Mo SRich s i B SRbon SbopiedhdMIRKY .
transm tted ispstethéhestisaftayrefeened iy at HMIMO/Datomtbiuom can p@Teive datp tmesnitted
I nvention w 'ﬂtﬂgcﬂ‘sées ggﬁq{gltggﬁﬂ“?gﬁ{gﬁl taking the 802. 1la standard as
| ca

an exanpl e of a W reless c ion standard for SISO stations. However,

t he prd4&8nt i nvE present vaetion will raw bedescgbedvia detl takipg the YRdHestandarg] A
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wireless nediumis bein use tation, stations ot her t han
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802.1 la stations. Ac cor . | a statjons cannot set their
respectP¥e Nav FIG- @égaéragf%ﬁ lisirating a waelesmetworkuberg aplurality of 802A2 y bei ng
transm tted RatibhCald MATMGEth@dh cobRiSE ,Retfétﬁn Q2FIG. DR tHet8aRi 108 StatiBiys @htberrpt to

transmit data_even .,when t tor n|ze atransmtte

M VD ot at | on ISR IRE o Paife tnone hap R bt e SakeP e cotred s one
occur as a r ékwever, ﬁmcstlpﬂ‘dﬁw@eswmnhwsﬂnﬁedatam the MBEMOssystomt, the dateexi st ence
of SISO statigp ]%qﬁ : yel op a
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wi t hout col | icerdingly.ithe f@htlawatipns cgmot sfrt@eleresgeca%@@}éﬁ@éesmréwmnnot
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stations wt t col l.i sions therebetween accordin
%85 11a stations may attempt to transmit data even Whe% they Paﬂ to recognize the data

transmitted by the MIMO station using the virtual carrier sensing method, and data
collisions occur as a result. This phenomenon has been an obstacle to the coexistence
of SISO stations and MIMO stations, and thus, it is necessary to develop a method of
transmitting data between a SISO station and a MIMO station without collisions
therebetween.

[51] FIG. 3 is a sequence diagram illustrating a method of transmitting data between
SISO stations and MIMO stations without collisions therebetween according to an
exemplary embodiment of the present invention.

[52] Referring to FIG. 3, a wireless network includes two MIMO stations, i.e., first and
second MIMO stations 101 and 102, and two SISO stations, i.e., first and second SISO
stations 201 and 202. The number of MIMO stations and SISO stations included in the

wireless network, however, are exemplary, and thus, the present invention is not



exenpl ary enbodi nent of the present inwention. [52] Referring to FIG 3, a
wirel ess network includes two M MO stations, i.e., first and second MEMO
st ati ons WORoawmde462, and two SI SO stations, i.e., firsPrcamReeswnsdSl SO
stations 201 and 202. The number of M MO stations and SISO stations
included in the wirel ess network, however, are exenplary, and thus, the
present | nvemédn@cned ﬁlefatxs e firtCin@ dedon@ISTS O stafibss 201 &id 2020nSEEO80P. BlaSO
stations 201 623 Q?)i be .802. 1]t 8Q2.11b, or 802.1 Ig wireless network
devi ces. [53P r8 b MEEgSs Network deviceS it ting data to the second
MEMO st[83]i on 10]21,ogem10f1|8r1§1 He¥dvDtahehittong dafkdl tot thepeond MINKY statibmé02,ébe | ng
data in a Sl 802.1
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statlon I02 recel ata transmtte statlon 101.
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se I N ata needgde a,vlirtua Sens era e
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transmi ue setting data nee e ina v1rtu carrier sensmg operatlon in the
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SISO system before transmitting data to the second SISO station 202. In operation
S142, the first and second MIMO stations 101 and 102 and the second SISO station
202 receive the NAV value setting data transmitted by the first SISO station 201, set
their respective NAV values based on the received NAV value setting data, and
assume that the channel is currently used until their respective NAV values are counted
down to 0. In operation S144, the first and second MIMO stations 101 and 102 and the
second SISO station 202 count down their respective NAV values. In operation S150,
the first SISO station 201 transmits data to the second SISO station 202.

[55] In short, it is possible to prevent data collisions among the first and second MIMO
stations 101 and 102 and the first and second SISO stations 201 and 202 by carrying
out a virtual carrier sensing operation before each of the first and second MIMO
stations 101 and 102 and the first and second SISO stations 201 and 202 attempt to



second SI SO station 202 count down thekg respective NAV values. In
operation S150, the first SISO station 201 transmts data to the second
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o e bl ur ot e M el P@%&% Hlby e Rkl e istoncE "
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railty of stations in a wireless network. The minimum PHY capability
field 530 is comprlsed of three sub-fields, i.e., an antenna sub-field 531, a preamble
type sub-field 532, and a reserved bits sub-field 533.

[61] The antenna sub-field 531 specifies a minimum number of antennas of the stations
in the wireless network. If SISO stations and MIMO stations coexist in the wireless
network, the antenna sub-field 531 may be set to a value of 1 because the SISO
stations have only one antenna. Howeyver, if there are only MIMO stations in the
wireless network, the antenna sub-field 531 may be set to a value of 2 or greater. The
antenna sub-field 531 can be extended with or without using bits of the reserved bits
sub-field 533 when the performance of the stations in the wireless network device
improves.

[62] The preamble type sub-field 532 specifies the type of preamble the coexistence

parameter set uses, for example, whether the preamble used by the coexistence



stations have only one antenna. Howevegy if there are only MEMO stations in
the wirel ess network, the antenna sub-field 531 may be set to a value of 2
or great ew020vn1em6enna sub-field 531 can be extended wPCH/KR2000/ 0439t uSi Ng
bits of the reserved bits sub-field 533 when the performance of the
stations in the wirel ess network device inproves. [62] The preanble type
sub-field 532ampRtdristies ah 862.1 yPpreamblelc aMIMOL preartsle Xt rests-eedisitsabifRld set
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Sorts on 03 n i piEh REE b foriRNBE b B B R SLEIESIE Slhe £ ol o
533 i s [&3]port i om thesase wdutrd MIMEX statiotisragd (SESO statibnucneRlidlyincthp sdieldss y i el d
530. [63] In MR Rﬁs% Wela l&t in the
wirel ess net vl\%{ref.o,rﬁ’? Egce(‘:%gs&%sct .encgsffr?g&dﬁe Tl gﬁ@g%ﬁgéggiggﬁﬂeg@%\%gfﬂéﬁét 0
sel ectivel y ermiraely apply i ceaxistepcaappehanisms sesh asttbheqexistaneameshanisudh as the
fgeX' st e_”Cte 'I'&‘ﬁ*ﬁ%ﬂ'diﬁ [ (ed 3|1§é' gfervﬁhﬁé’ss!n?tv@:dr@% ﬁlehcfo@xitkt@ﬁcél/#lbaé fisla ﬁﬂ@f%ﬁk?%ﬁ%sor

e coexi stenge node fie specifle ether to allow each o e
stations in oHEts feallasce Eﬂ%ﬁﬁé@%@n&:&@wlvﬂi@é ey tq degideranedies 19 Beence
mechani sm | mhedddegistentd fiechdnisn. 0 ethes verdsetherdexistemdednbdbficld 54@ toritains
I nformation %%nceruni n nvmnqltnher Lo USe ttFe cc))(e>t<i st eng rrerﬁhani sm [64] In a
"don't care' nSHIéa,‘ QRATPCR Sgsvg{e Ifeo QIRFAPUEOSBH® enﬁﬁ‘nfec %t ations in the
wi r el edé4lnet wor ko aiden'adard wedes whidk ¢ e toshedlbeof '00, the stationvianths wemlees
mechani sm - AgeRy i 9 Mowell %o 84@dd WRGhérto LWbEa WbdxEhERE rﬂb%héﬁﬁﬁh. A&lplifkie

whet her to use a coexl stence rrec%anl smvmtgf reference to the 'm ni munT PHY

capabi | ity f itk datione imthe wiFdess melypskidetegping sthethgptape s gegxisignesmeghanism

det er m nat i oRyiftegfdrdrite td the mi@hurh PEEY EapabTHig fiBRIH3D ana Mhait tein¥@itior 8dbeiver

| ai ssez-fai rﬁ,@ € qon i t.hi s node, e@ChTﬁ%g‘tgl on can decide whether to use a
coexi st ence J8@P2RAM the determipation syl 't GHE FROCIPFES PORBELTY PR al ue
of '01', all ooflaigsbefateat.¢.pimghisminddeceavhrsadtion samddcidy whether tb ase® dodxisteree t he
coexi stence e%ﬂ%ﬂlérﬁm specified in the co existence type field 550. [66] In
a recomended node, which corresponds to a value of '10', the stations in

t he wi lé¥less nelmiorcedmeodeewhioh coaesnondnipenivales ofs@1't eofdbe stagonsrin ¢he

mechani sm  TRygest hewdiihledBited o GdAGhMEI&IsETRe RRENRidn P&ifkddTR!tbe co-
reconmended to, use a cqexj stence nechanismto prevent data collisions

t her ebet ween eBitteBesty®f figld0ances prevent them from using the coexistence

mechanife6] [ 67] Inl dreomahenddd med:, wiikthecortabpoilds €04 vAGPONdS', the stutivad inahef
"11', none of .the stations in the w rgllgﬁaﬁ net wor k uS%e a cogxi.st ce

mechani sm  TIATSE PFYOLK &t EE TPeqmg S 158 OB e IR ot "5 1
even when t héhesttatans ms therwitdiess netvairk e simplyoesgmmendeddo nsp Ht@Risinae i ons,

deci de not tgn#ﬁgmt&?ggﬁ%%éﬁt%&%oﬁ%?&ﬁ%&%et&z@él unl&§ cﬁ%&tgﬁc{%ﬁﬁﬁs{kﬂtﬁﬁe&i el d

550 specifie ] coexl stence nechanismto be use e Wmrel ess
network. A cd@m stiesthe copepantesnedhgnismaet hod of enabl i ng

[67] In a 'don't use' mode, which corresponds to a value of '11', none of the stations in

the wireless network use a coexistence mechanism. The coexistence mode field 540
may be set to a value of '11' even when the stations in the wireless network, including
SISO stations, decide not to use a coexistence mechanism.

[68] The coexistence type field 550 specifies the type of coexistence mechanism to be
used in the wireless network. A coexistence mechanism is a method of enabling
stations adopting different data transmission systems to coexist in a wireless network.
The coexistence type field 550 may be set to a value of '00', '01', or '10', which
determines which coexistence mechanism to use in the wireless network.

[69] If the coexistence type field 550 has a value of '00', the current coexistence mode is
the 'don't care’' mode, so the stations in the wireless network can choose and then use
any type of coexistence mechanism.

[70] If the coexistence type field 550 has a value of '01, the coexistence mechanism to

be used in the wireless network is the common CTS mechanism. According to the



stations adopting different data transghssion systens to coexist in a

w rel ess network. The coexistence type field 550 may be set to a val ue of
00", '0IwQ2006/01806, whi ch determ nes which coexi st encePOCEMRI00EWR430 use in
the wireless network. [69] If the coexistence type field 550 has a val ue of
"00', the current coexistence node is the 'don't care' node, so the
stations in thRminCTS aRchtisig ralcmﬁaﬁlh@malsﬁﬁded toahe WirelesdiyetivpikEbedbre

coeX|stence nmechani. s 0 oeX| tenc 0. has a.val ue
coextstence WERNANAnd A0 i ol SRS RE b Bfioh e B e

t he conmon C‘l\B\Wa]mambami oA¢loCTH rﬁlgnteo’[’hehaﬂmm CTSTSechantsawidlnhe des@itedf r ame
is transmtte If]lﬁdreﬁﬁ \Wtﬁ Ifé'}ér?ce'l??f@ré( before transmtting data from one

station to ano so ot her stations can set their respectlve NAV val ues
based ¢Alk he CTISthe enexistenpetype skt 01ms saehgef Si i inficpies that theityrerf] eg-er i n

det a:l Wi ]E h %ﬁfs&h@@ﬁ@cﬁ&sﬁ%@beﬁlﬁeé ?n]-%lelvflretlélgnéﬂ%i‘k ﬁtaed?ﬁtﬁnéﬂ/R?Sf(%'FS d 55? hgs
a value o It es tha e xi st ence mechani smto be
used in the \ﬁ"?cé?‘é%‘g ﬁé*‘%\@PRtFageén‘l‘{‘?nﬂﬁﬂ‘% ?@IS%BWS@FP& f‘%‘ﬁ‘i“hﬁﬁmﬁﬁé’aﬁﬁon t
carg nmode, d@fd@h&mmglmlﬁ&smm ®ith aymiEnRTSACTS nedchanlifin, £sundiigso be
used. Accordi t he Sech i ng st.atiq

transm t o/ r cclrgn GabyiFifRRITE A ef o amt R R AR b e BRI B R0 ot on
before trans ﬂvﬁfqrq: trgnsaiattmgtdatat th ¢he reca@ving station candmther stations mghe wiratesons i n
the wrel ess Qﬁ&d@ﬁ%é‘ttﬁéihek}?&d&%W%ﬁé ﬁas&lf‘}/nﬁi%'mfrgﬁé%ﬂdﬁ%é filhe frame

and the CTS Prarretransm eweent e sending station a e receiving
station. The U@Bsmbigd Retyeerrths seading statiam and th etﬁ%cea@%&ﬁta%@a Thgcammon BES4; |

mt h refer ten@rs ﬁe&iﬁﬁs_rﬂwﬂf €e2&es$ﬁbéé1h@tef mmh ﬂﬁéetfsﬂed@e tt@rFIGhe._ f F & cgg Omode,

e Co st enc chanl sm CITle | stence e | e can
b Lo o STaTRe FeP T BARY Glof B i dersed MEdE e e tenct PRehitre | cos

net wor k. The spdvifial ihhheevexizeencs type dielhES(heani lermseditoeprevennhta cyllismns atbng

ot her coexis i | ' fromthe
ones. sot 1 or UE giE AL AHBe BERTbrl " ARERORL Kl Alock il pllbdfiilhe 1101 ¢
reserved for essmplagi agd thus, %b%ﬁpwetnn@ Tpeghanisme usingfrangp eignilar sabuty, the

reserved bi t%ﬁér@ﬂt%ﬁ@ﬁle'oﬁleé Eei%fﬂﬁﬂerizﬁlrcaﬁ&%%bt&ﬂ the m ni rum PHY
capability field 5 he coexi stence fireld 540, or, the coexistence

type filéld 550. lzwm%@m field éﬁ%l%régemﬂefer grterding thegoskisiencePAEIRLES S¢t-ot her
i nformation. SpédficdilyGtheGedesved BlisFBIBHB0 isrekeivedtfonekténdepeikt Hiifitien PEYhani sm

Ref er i ng t o CBRETE ol 110, B SOPHE B e/Pot B 4P e SRy oE DRerTG 270y
transmts M M(dddauﬂly,ahdreaeweat bmsjﬁadlﬁm samcoman bier ilfomnatmoei vi ng st ati on
et 398 s, Wbl B e ek n i BRI g 107 1
desti nation ieemplary ¢rkadimenyof sheprespat myention. an 802. 1 1a system The second
M MO st[a4]i on 1012efeﬁrirfgbtb AGM, MPist RV stdésh 1And a®ending station that transmits
MIMO data, and a second MIMO station 102 is a receiving station that receives the
MIMO data transmitted by the first MIMO station 101. In section A, the first MIMO
station 101 transmits a CTS frame whose destination is the first MIMO station 101 in
an 802.11a system. The second MIMO station 102, a third MIMO station 103, and a
SISO station 201 that adopt the 802.11a system recognize the CTS frame transmitted
by the first MIMO station 101 and set their respective NAV values based on the
recognized CTS frame. In section B, a SIFS begins after the transmission of the CTS
frame in section A, and then the first MIMO station 101 transmits MIMO data. The
second MIMO station 102 receives the MIMO data transmitted by the first MIMO
station 101 and transmits an acknowledgement (ACK) frame. The third MIMO station
103 can interpret the MIMO data transmitted by the first MIMO station 101, and thus,
can reset its NAV value when another SIFS begins after the transmission of the MIMO
data.




SI SO station 201 that adopt the 802.1 ka systemrecognize the CTS frane
transmtted by the first MMO station 101 and set their respective NAV

val ues baweadoanisttae recogni zed CTS frane. |In section B, PaTHE2BIWEiNs after
the transmi ssion of the CIS franme in section A and then the first M MO
station 101 transmts M MO data. The second MEMO station 102 receives the
MEMO dqv6] t r ansMlichitveiiile)shet SISOf stativin 20l Wik atii Hvirthllcasiet skiishiys dperatichin

know ed 1 The, t at 03 te t h
oDt o i SRRV il e v p e G e AR ed I 3l M SR hy oy
its NAV val ughefushMAME kteMOISl(FlSinlsegmm&Ammiehustlhpretmend lﬁnossilrmnmﬂhng ldetaNEIVD
] | _ _

ata.[76] Negpuiben WIS S SORLatLPR RGN A 191k KIRbIGGR 1 o

sensi ng oper atron usin ue set > " .
transmtted itfensmis tegd] Q@t%ysth@mqudw(ﬂuswﬁpn B withpuftqagsing any data sect i on

A, andt t hUSB'c§![hﬁfoﬁ]§’Q“&1Qﬂe SISO thii 00, Sbéthm @'iasti%r trﬁ!ns:[?rﬁ&ﬁl' ofBceBying e dﬁﬁ:ﬂ U:VE
in section e fi e

data to the g’éé‘?ﬁ‘ﬂﬁn I\%golfﬁﬂ%géhﬁ’ﬂ‘hdﬁm 1§Jn¥}/“ %als(g‘(ﬂ“fil G ons
with the SI S@IS@Qtah@ﬂZGDﬂ:antSﬁIShmodatzC is for transm tting/receiving new
dat a. I%]sect [ o8 C orge ‘f { Stk hrS H n1 st.atnioong 101
througl{ 03 and"P ‘g} é’&rs?{m? l%hf(yfr 8%31 REATY" da [“?l &t ati ons
per f or med bydtimbeérl ous stations shown in FI G 6 wl I now be descri bed.

[ 78] T*[ first MdMapia @E'ta 161fﬁ‘£}%ﬁinfs%hé@?sg¥5§hflﬁgg@80 1%}%@821&1 la

system SI ES begi.ns after e transm ssi on o and then the

first M MO stSEF} b@gl&wtqrﬂmswsmé) thaVOTd dtame, gt%@éﬁﬁ@rﬁm@ﬂlﬁ%m@%egl ns
after the trapswasshietheMIMO dMaMSukleg@ntls rwsmse& iR fiet he ttralydiviskish af | on

101 receives the fra tra tatlon 102.
[79] The sec&%\ﬂ% i ghend %%W‘Pé 9@&9@8%@48& frame tpemf ¢ apre

transmtted luy:dbyme‘SemﬁdMBADQaMnm 101. A SI FS begins after the

t f ot i 101. Th
Cocond e st af roroqb PR LaRall & &6 SN Bled LRI kg O, T
first M MO stransmitted by thenfarst MEMS 2 gfatien MIMVA SiESthegims afigr the sevspiiensofithe  ACK
frame after @18 fane kENmitbeb] ﬁiertﬁ'sﬂ\ﬂ{h@(ﬁstt&idnolrbll@ﬁe Sebid I\/IIM(N@MUU&M@

based on the CTS frane transnmtted first MO station S
prevented fr él?ﬁntrfe%%th% MINQdata tramantteﬁi bx MVSMDM@ $t§t1%kmt@dtb%§m0% 0.
When anot her mhlf@smgnnezaahﬁmtmemnaﬁaewemsmsthe M MO data by the

For a (e peri D PRENIRIOG P R S AT, vBe PrEc ARG F1R ansn t1ed by
t he second Masittad by thelixd; MM astaon t0lcand is ptegeped fromhteanyiEiting data until
;Ir 225 ;net t ??s @%&{/ %jurﬁ % ! e%& cﬁ)%t]tb%'a%%%ang)ﬁa Sfﬁ%eoeg s 2tef Ak tQRsrldiof &N
of the MIMO data by the first MIMO station 101, the third MIMO station 103 resets its
NAY value, for a time period inclusive of the duration of the ACK frame transmitted
by the second MIMO station 102, because it can interpret the MIMO data transmitted
by the first MIMO station 101.
[81] The SISO station 201 can also set its NAV value based on the CTS frame
transmitted by the first MIMO station 101. Since the CTS frame is transmitted in the
802.11a system by the first MIMO station 101, the SISO station 201 can recognize it.
However, the SISO station 201 cannot interpret the MIMO data transmitted in section
B by the first MIMO station 101. Thus, the SISO station 201 assumes that the medium
is occupied for the time being based on its NAV value.
[82] According to the common CTS mechanism illustrated in FIG. 6, a MIMO station
and a SISO station can coexist in a wireless network without data collision there
between. However, the common CTS mechanism may have a problem with hidden
nodes. For example, a CTS frame transmitted by a sending MIMO station may not be

received by a SISO station. In order to solve this problem, instead of the common CTS



transmtted by the first MMO station 191. Since the CTS frane is
transmtted in the 802.1 la systemby the first MEMO station 101, the SISO
station 28020@mn16R60gni ze it. However, the SISO st ati onPROKR2805MOR439
interpret the MMO data transmtted in section B by the first M MO station
101. Thus, the SISO station 201 assunes that the nediumis occupied for the

time being bmﬁarﬁﬁnjmScbbﬁMonaIWCTsaﬂdch&ﬁmﬁ@lhm to the commn CTS
machani[gﬁ illu tezed i.,n Fl G, 6 atian Lcan
n

nd a
coexi st a W ﬁ&ge;mlww CQ%{S;‘*HE%F}‘*FE%W f‘?fé’F “% W
However, t he ezemplary dfit®dimaeitad itenpresent tnavemtian. pr obl em wi t h hi dden nodes. For

exarrpl 412 CTS E%H:ﬁ] tt §§ﬁ|&| y -be

recei v ]by a S]I& tg[a'g)l%gﬁml nﬁgrlg%r to solve %/h %%)tlfl &I@i?%ts&l&‘é@of t he
comon CTSne MM dlata, andea sasand MINKSsiatien ﬂr%ﬁeﬁfﬁ%@ﬁ’mg sigsen thaf BRpivEsBe 7 is a
d'nggéam ' lt | U}?\Hltl\ﬁblcfdﬂt t?arﬁl?ﬁi%‘dﬂi H@ﬁrdﬁmslm4 )'sﬁiﬁbﬁlquHﬂ's%o&?&éﬂ@ﬁﬁ@l\/gmgp:wa%
enbodi nent o e _present. i nv ion erring.to irs
station 101 P&t lanéﬁf]gﬁ?ﬁangsta&tlfﬁ% r@watuL g@ﬁ%%ﬁ?@ﬁ@*ﬁéﬁ?ﬂ%@@ SEdoBnd

M MO st at i on 109 Zedebres tHedRES ﬁramg tﬁhahitt@d by Iul@d firseMEMC statidre1 (M A tekmbmits a
transmtted eflrt |on 101, ection e first MMO
station 101 ,l[@ﬂ‘ t% 8&@ §y§ fh? reﬁp‘g{ﬁ t(iﬁlie recelvefi'%Tg Pfﬁme'second MEMO
st at i ori83]02 recAftmesccogwmﬁg thaf thaiRl'S frame aid th@(C’ES/frame have lygen Maninistedt i on

101 and tr a”%giv&e%n%ecff ATl dMITN® ERfont 1bﬁ1 atﬁd ?ﬂﬁéﬁ? Q?’%ll?? h&%ﬁ&%eﬂtnl{%&é tc%

received RTS frane. [8 After recognl zl ng ane an
1

frame have bOEMOsttionilP3 and pSlMRstioma0t Wsltelfaﬁ‘?&Pefr@%Né‘f\msshaéQq @hs 101
anfl tlgz i n aiyd REY fﬂ&ﬁ%ﬂkhe @Ts$ mm.m&tﬁélfm{ih nge ]g&an@nmvg) t&ﬁﬁsh 50821;&1@“ 201
sSe elr e \Y ues a on rane an rane.
To ot her oy st M Dakon Mais 188 SR AR50 FRE ety ape VAV AEs 108" and
t he SI SO st atwhen tiOfirss MIIMOatation EGlpeatsinis tWS&danrestoMmethEWM(BstawVD

station 101 tbafeilishlhe RIS LhEHRe( et HSoaERRAVELR.SLALY B 0841 0 Lhe

802.1 la system and Tes essecond M MO
station 102 MEMOsiationtl A2 tramanits th TtScfram@tOfthqbsirstMWstaapndﬁl iothei n t he

802. 1 l'a sysiemypbyiesn, tﬂ?ﬁce‘?ﬁ@Rﬁfsaf%néi&}fh thé @T%rféé %g‘%raﬂﬁﬁltﬂeﬂ %@@J@eﬁ Ttl?ed

between the fjrst dnd second M MO stations . 101 an .
system the &rs@ndsegond VDAY stafigns K0 Lgndotle ip the &l 1n Svge@y@@moé%m

recogni ze t heoRThith adaptathd 80Da 143ystdn, AR redoBhilze tHe BES frafie abd e SI'§S begi ns
after the transm ssion of the CTIS frane, and the first M MO station 101

transmts M ata. The second M MO station 102 receives the M MO data
transni[86led by Intsectiomr Bfa SMESDegina taftontht Gdnsmidsibn ahtheiGRS famé@ddithafmst The

third MM 5‘1\?%\{8%&3?1 1&9%{1&& {8 IR0 dds Me%tﬂlymmntlwqewvefs% first

M MO station can reset time period
whi ch i ncl uddMIMQelatn fransmisieddy the Ersh\MIMQ siasion A Qhand wansmitsyanACK desgsnd M MO

station 102 The third MIMO station 103 can interpret the MIMO data transmitted by the first
MIMO station 101, and thus, it can reset its NAV value for a time period which
includes the duration of the ACK frame transmitted by the second MIMO station 102
when a SIFS begins after the transmission of the MIMO data by the first MIMO station
101.
[87] The SISO station 201 sets its NAV value based on the RTS frame and the CTS
frame transmitted between the first and second MIMO stations 101 and 102 in the

802.11a system, and thus, it is prevented from transmitting data in section B. As a
result, in section B, the first MIMO station 101 can completely transmit the MIMO
data to the second MIMO station 102 without causing any data collisions with the
SISO station 201. Section C is for transmitting/receiving new data. In section C, one of
the first through third MIMO stations 101 through 103 and the SISO station 201 can
transmit data.

[88] Operations performed by the various stations shown in FIG. 7 will now be



when a SIFS begins after the transm ssiygn of the MEMO data by the first
MEMO station 101. [87] The SISO station 201 sets its NAV val ue based on the
RTS franewendosher4€TS frame transmtted between the fir#CTaHRGEDRd M MO
stations 101 and 102 in the 802.1 la system and thus, it is prevented from
transmtting data in section B. As a result, in section B, the first MM
station 101 dagridedpl etely transmit the M MO data to the second MEMO

statio 02 wi thout causi fa L1ision ] the. Sl S tion 201.
St s 2 " Wb BT s 158 b lihs rs rdeaEin b B0 B O “C e
first throughlystérA SFS/Begihasftatise tObntissiougfthd RTS drahe, hed B SostMBEMOon 201
can transmt ; . | . t j ti own
N FIG 7w PFAﬁhﬁ&vO%E%élg%?%?F?@Bﬁ%%ﬁﬁ B8 bt REAITACh Rl 1B Rl O
transmts th8ORTH systam Subseqyent®n 2 SIEP hegips aften thevesemtiontod ghecTa frage, anb

L1 ansmi ssi on ded fils IRESsthAiGHTFD1 @i e MTHIO MEAA, SIFS bepinsldhibr fiRCel ves the
SMTRIE L I TR Y e T R
Subsequent |y, tere ' . he
first MM stfRiiearand@ittedrtgtaersdcond MIMO Maxidatlé2. A SI FS begins after the
transmgsi on of .t he M .an hen_t | MO st.atj.on,l recei ves
o AT ot T Eebbd IR San @l o edvig e RIS T s titd b et oo
MEMO st at i on MIMOrstation \18%. A BEF[epihy aftes therreeeption o€ thelRTS fremej arsltithé MO
station 101. b4 | fi : he
Seaond NEND S VEMOGon 05 Sandiiils HEEAR, frifle Sublclolthy s STPS Beeiff e

begi ns aft er theEansmission; of dhay TS firamee andribe pecond MBMQ stationd 82 &rgives MO st at i on

é?gsr elcei vgs MMOMfaEﬁQréi‘l@ﬁﬁtédﬂﬁﬂﬁ;[@mskM%\h?ﬁiahﬁnflm.% tslsﬁ\@scsbt iﬁsf)cif%el% A |
al so egl ns.a cepll 0 e al a, en. e secon
M D ot ati o tacgptioh &ie MBI REEREd Bes s scami MIMD Ytiond ytiap Bt PR on 03
sets its NAVAK fimmeased on the RTS frame and the CTS frane transmtted
bet wee he fir ' S, 4 i's
revent o't om The A NATONG: 3621 RISV Fhe Batabhine RES ddiPandibe &
Wien a S| FS Kd8i fname framsmittedbetwaers thedistamd second MNENGtations 1 @l andE0X, pndst
MEMO st ati on yfdlit i fievdridd foMMmitdld @Ra 2RF ifs8SRVSvaldeSs BhNtdPIden {0, 2

time period whjch 1hcludes the duration of the ACK franme transm.tted by the
second M MO Yhan lEPdeeins aligsibe tranymigsipp b ths MIMOdataisnbe fisst M Qnsni t t ed
by the first sifibi161,ahé dird NIIMO stationTiN8 r&eBEGtsSNAYI @ilueOi a €ide pRYivd wikdh i t' S

AV Vel e basg R 1R S S B BRI o
frame are tr bocaus¢ ttedn beerpeee thet MEMO datd tramsthigetlpnthe MirdM B G stasion 1001 and
102 in [éﬁe 802. 'ﬂ“ﬂ@SW&t&mn i(ﬂecagaﬁg oot i?stI{IRQ’ szaﬁ)lile 15238 51‘?&9:91{‘1.@ frame and the
CTS frame transmitted between the first and second MIMO stations 101 and 102.
Since the RTS frame and the CTS frame are transmitted between the first and second
MIMO stations 101 and 102 in the 802.11a system, the SISO station 201 can recognize
both. However, the SISO station 201 cannot interpret the MIMO data transmitted in
section B by the first MIMO station 101. Thus, the SISO station 201 assumes that the
medium is occupied for a time period based on its NAV value set with reference to the
CTS frame.
[93] Meanwhile, the problem with hidden nodes, which may occur in the common CTS

mechanism shown in FIG. 6, can be solved by the common RTS/CTS mechanism. This
is because, even when a predetermined node in a wireless network where an AP exists
fails to receive an RTS frame, it still can set its NAV value based on a CTS frame
transmitted via the AP by a node that has received the RTS frame.

[94] FIGS. 8 and 9 are diagrams illustrating the structures of networks according to
exemplary embodiments of the present invention.

[95] Specifically, FIG. 8 is a diagram illustrating an infrastructure network including



both. However, the SISO station 201 capgot interpret the M MO data
transmtted in section B by the first MMO station 101. Thus, the SISO
station 2802068unBs that the mediumis occupi ed for a tiPeE/KRI0M243ased on
its NAV value set with reference to the CIS frane. [93] Meanwhile, the
probl em wi th hi dden nodes, which may occur in the comon CTS nechani sm

E hown in FI GMMOCSmohm(SDéﬂdeIDQlwldtal‘BiSO@fﬁmiﬂ 28T SRéﬁEﬁ’mg&e Mi srfhe MIMOI s
ecause, even ter awre er.e an AP
ox ots tait o SeloRuLd SR R B SE el lion Dy o e i ole RISt D as e
on a CTS fr afe? 9200a Vémintuseng the aonﬂmnMSmyledlmdeatshlahnglhﬁMQstahmettanshatsRTS
frame. [94] B fr%néﬂga&’s@%' Pla%y@%gﬁg&tﬂe'dlyét Fﬁl{oh%ltvbﬁicﬁta&éﬁié H{e%‘éz%a

net wor ks accdr ng to exe g esent 1 nvention. [95]
Speci fical |y sywrta regognizes tl@ﬁ Q§P frameand shuseisitly I%Vmiuea@th weéarence tpdenor k
|ncI udi ngM M1 gérh@ns 101 and 102 and a SISO station 201. Referring to HG

8, the MO st ons 10 and 102 | SO statio mruni cate with
one and?®er vi aVAEN BPNG °W€WB@§@§W§%&% gﬁ%m&sﬁt&a sendi ng
M MO st at i on tltah@hissnart RTS8 flafe. ThaRT Sifranestra3mhitled By thy Séeling MOIMO stattdrSe©
station 201 Whi ch\lgg gts it he 1@[?13[ Ita sr % %%%%oaggi g%he %% frttarre and
(hus sets 11 £ A0 R BT e e o i g
t he conmon BET8ceimvimlg s is rambinn tje 1 siatrant ga S
frame. The Rﬁﬁof,&%%?dlh%?"édéhtﬁlﬁﬂ tlEé’sfs'ﬁ?st%t%}ﬂi gaM &éfr?g&%g%iie%e REsifapsm tted

to a receiving M lon via t rane transmtted by
t he recei vi néfapepitied b theoMIMO statigns rmllléanrwogw&e e hame enspifted 8ip vi a

:Ee QTP 900. @l’i‘e{lﬂP@O()g%nPtIél%Vﬁ%ai;i]\’Q&msf\l%ﬁVslatﬁ@vﬁﬂﬁfe{&&%&ﬁltHeGKET§ﬁ’éﬁler ecog{llh ze
e rane m e e I on | St can fecogn e
e o aet o R DL b et hurabigin sih o hworki .8 ¢ i ingESThaE R RAPEE, Lo

wi th referendecliding MIMOT Stafiomni)1 4nfl 1D2 hda SISO stadon 2YrReferring tis FIGUI, dg an
ad- hoc netwo | r 101
o502 e Mty farioné ot AHERDARM MBS ekl Ifort i S AR 107
and 102 trandhd alddﬁalaAﬂ’oV\ﬁmi usegéhwwmomcffﬁam@amhmw sending MEM@ statian aj d
of an AP. W‘%‘&né%ﬁﬁd“ﬁd’f@@raﬁﬁhrmﬂ @%15@§§aaﬁ'ﬁms1§oss%aﬂin%1wﬁma1%haﬁtg%

transmts a Sfrane I n an ) |la system The. S O statign 201, which
adopts the 8@@211‘I‘ w%amm&&ﬁ%%@amﬁ@m@# Qwéhet veadiagMIM@ sijionnhe
sendi ng NENDaﬁaaétsnglNawivaaésasea%nweuabwacmssﬁm@n the received CTS

frane. 8] In tlon when using the RT chani
sendi nd 8 ho ot Brcatiofr whEnives T Rre SR et TREOEMaEIIMOCy by
t he sending Malv@l sapdnicran RT3 éamieyv'€oe RY'S dramecteinsmittedyMie seradinggdIMénhd t he
receiving M 5 a4 ﬁ;ﬁ e gn& Sfation in
response to t elgr ZSE:S%\;% %ZF%{ETCEI%&% ((:j(c)%t [ n@%’qh &lgv%c% pﬂ%?@b station
201 cannot r &@aghityeCTRdramegofthespnding MIMO station in response to the received RTS
frame. Accordingly, even if the SISO station 201 cannot recognize the RTS frame
transmitted by the sending MIMO station, it still can set its NAV value based on the
CTS frame transmitted by the receiving MIMO station.

[99] The common CTS mechanism and the common RTS/CTS mechanism are carried
out before one station transmits data to another. Accordingly, in a wireless network
where no SISO stations exist or where SISO stations do not transmit data, the common
CTS mechanism or the common RTS/CTS mechanism may be optionally carried out.
In addition, the common CTS mechanism or the common RTS/CTS mechanism may
be carried out depending on whether the problem with hidden nodes is likely to arise in
a network. In this case, it is determined whether to use the common CTS mechanism or
the common RTS/CTS mechanism based on the coexistence parameter set of FIG. 4.

[100] FIG. 10 is a diagram illustrating the modifying of a coexistence parameter set 500
in consideration of a network environment and the sending of the modified coexistence

parameter set 500 according to an exemplary embodiment of the present invention.



transmtted by the sending MEMO statioRy; it still can set its NAV val ue
based on the CTS frane transmtted by the receiving M MO station. [99] The
comon CNgormeatmanissm and t he common RTS/ CTS nmechani sm aPETOR2005a02439t
before one station transmts data to another. Accordingly, in a wreless
network where no SISO stations exist or where SISO stations do not transmt
dat a, t[b@l]conomh thd fetWRENARsSEARO I FIG: 10008150 SAWOH exegdai sditheny be

RITSI CTS mbchARPS A B Bel Tl o BRI HGL BFF Gh QL Ha ot NGB EA b (1

hi dden nodes is e;(plect‘ﬂé hyt tbdransmikedeivealatefonthekpredatertrivesl egiod, there is 8o need

det d L CTS
rochan o oeLCHIS oSS, ORI LRGP S0y L G TS,
is a di agr amopitheSkSChetatip QEQJreTh@GfW%aﬁgM?)?O(hS%&)@Q cagxasierceag p4Get 500

i n consi der ahdbeRistcAcdSArabler 87500 @NaPAbe 819 11ER ‘@GN AisBInéde) k& thalRéli bl ed
coexi stence paraneter set 500 accordllg%eqciﬁén exe Iarépenbodl ment .of the
I

present i nveREISKACE Msahanisy isicarrisd Qi istatiop 0] gtigmpss tq fansmitgaig
station 201 axd aata callidione btdie lin theasyork sthel AlPEO00aEsatethe |cueﬁstdra:teancﬁderﬁeﬂd

pr edet er m ne od Si face the I.on xpect ed nat 15901
Pranem /1 ecotf e e iPics et STt P08 (BRERE=Bha000 1,
carry out a éﬂi@)fmnccémde)nec'ﬂﬁr(ﬂmnwcumnguleﬂomdehgem:ndmgtmnethe mwmmmcsml ng
operation ontﬁé;ﬁe?b station 201. Therefore, an AP 900 sets the
coeX|stence leld 540 of the coexistence paraneter set 500 to a val ue
of ' 11'103he ' drphort ia negerk)whese SEQ stadonsexisk bak tensmitwepnhittie ohnp da@ar r i ed

out. If the SkiaPaostistencedBdchahisfihy advrdely2dTdEt th q;@ffanaﬂféeéatm cafitd i si ons
occur in the net\/\gﬁwétg AP .900 resgts t he eX|st de field 40 of
the coexi st eRERY £ 1BF cQexistenss meghanigm may OPUGB Y(‘t‘%‘? PRIinE Qe

node), '01' (irbwmnitancesih theadejworkrtheréby rddutiag oecraadirethes wnhletﬁaniﬁpsm g on
t he ci rcumst@‘%%gﬁ ﬂ{)‘lf&al?aem Eéﬂa%r [102] In short, in a network where SISO
stations exis S P Ensm T ver 1flttle or no data, using a coexistence
mechanil$0dlnay aldierld as ydatgta@tﬂlustmuwetm modifing o coerdstemgei pagarprsensgt K00 Thus,
the coexiste %&ﬂ;ﬂe%ﬁhmm@w&ﬁ eﬁﬂ}dxﬁﬁlﬁalt byq ﬂ'l%%@ncﬂﬁé)@ﬂﬂb REhdPikd d¥xistence

ci rcunstances i n the netvvor her eb }/1 reduci ng overhead related to the
transni ssi on PaTAMEEE Sk %ﬁcmrdalgttaap @Wéeﬁ)@!%?wb@m] ofthespregant; 5 g
di agram il | usiveatibmlg t he nodi fy| ng of a coexistence paraneter set 500 in

id t t d.th di f t fied
cooxi st e par SHEFUE BHOCSED e e S A R P RS AR e bthent of
the present ieristenté parampteOgdt SP@ isemodifigd tud fetrafdmitiad. hi dden nodes exist in
the w gf‘t')fﬁss NeAGF esslﬁ u'ﬂf‘Aca‘&Bn %‘rle%@%@elg%IQHggtgﬁoﬁ?ﬁclé%gdh e Wikibdsed

and then transmtte W rel ess communi cat covers all

the stati ons netearkided NEMOrreatigns é0bard HE} andraSISO sationdVidnsthistgagmshe1 01 and
102 and a Sl gemMcAtRPSYCE S ImedhBnikidl dbe§ Ateheed REbe carried out. Since there are no

hidden nodes in the network, the SISO station 201 can successfully carry out a virtual
carrier sensing operation using the common CTS mechanism. Therefore, an AP 900
sets a coexistence type field 550 of the coexistence parameter set 500 to a value of '01'
(the common CTS mechanism) so that data collisions that may occur in the network
are prevented using the common CTS mechanism. If a station other than the MIMO
stations 101 and 102 and the SISO station 201 enters the wireless communication zone
300, the AP 900 may reset the coexistence type field 550 of the coexistence parameter
set 500 to a value of '10' (the common RTS/CTS mechanism) after considering the
probability that the station most recently entering the wireless communication zone
300 will become a hidden node.

[106] In addition, as previously shown in FIG. 10, even if the station that has recently
joined the wireless communication zone 300 is a SISO station and is highly likely to

become a hidden node in view of a propagation zone of the MIMO stations 101 and



common RTS/ CTS nechani sm does not needi§o be carried out. Since there are
no hi dden nodes in the network, the SISO station 201 can successfully carry
out a vi rwoabosoasT™ser sensing operation using the combpRCURKR2W&EN02439SM
Therefore, an AP 900 sets a coexistence type field 550 of the coexistence
paranmeter set 500 to a value of '01' (the common CTS nechani sm so that
data col | i si q0g, thb AP 90BYm&CHGtredenithicRBe XISk tpefi€ld 550 b€ tHeaBexiStefige t he
common CTS nechantsm%f?ta Stf |0?;"1|l ot her than the MEMO stations 101 and 102
and the S| SOPEPRGDFC 2A08ME @ i r el ess conmuni cation zone 300, the AP
900 may10Bset tmsshodgeasi desathed abyypewith edfereb&todIGEh#0 amk ki, mm&ismcarret er
set 500 to aﬂﬂe#ﬁelc?ﬂ%é‘rﬁ thé E&&u‘%&%a‘?ﬁ@é ﬁ@o ggéyﬁﬁmcg%fafﬂeteﬁ'%@t%@e ring

the probabilit e station nost’recen
comuni cat i omaz'd}wdw@dvdepend@%@m’éleélrﬁmmeﬁwéneq\mle]md e AT stations inas

previously smtw&kﬁgoﬁm&{{}em@wﬁﬁ ehcf:h bier. station that has recently joined
the wir Ss co lcat one IS.a tatlo and is highly likely
to becémga hi %d%l%l’l%ﬁ a@%f uatrﬁt.“tgp%ﬁM@ﬁaa% OQaccorlinged® st at i ons
101 and102, bhﬁnﬂ&ry%ﬁbommelﬁmifﬂﬁsq&ieienthﬁeﬁmﬁw stence type field 550 of the
coexi st.efe par £ 107 I n shor t .
descri tg (gﬁaboveﬁllvm ere%qhe TJSL{Ealt 8‘%&? istlhsg &Xr g%eglﬁcgaﬁlﬁde
field 540 anaot hmlt@dmx asoﬁwcle oriilmwarﬁcdnmnmuqtlm adbdﬂl&wgmmapbr@atet er

set 500 may Q\%a%QﬁPEIAg%rQRE\%?Hbﬁ%n e&ﬁ@ Iﬁtb%ﬁtégz(%l%?ﬁ%sﬁ@ %vl-l:«iﬂ %{:}?igfménd the

way stations In-t onmuni ot he 12 is a

bl ock di agr aeitain tasks. A meduls m@vgmagq‘—qyﬁlymoa@w@ fhegside o

enbodi ment  Ofstordpe Iﬁémﬁ%d cONRiréPid exbdfl® bn bile bindregirbQALITE mthustahﬁaoalﬂé m
"unit', that is s used herein, i S not Ilmtbdto a

SOl twal o or FPHNEIRGS By B A B g g TR a&ﬁ%“&%fﬁﬁ%?%ﬂ%&% OVt
(FPGA) or an ofippied saftwae cmpondnts; clast egnpdnents @nd cask cohpSiem)s, prdeesshs, per f or ns

Cortal N LR  GndholR Ul IR UNGNS S0ERURY B RN IR IQaL SRyl on the

addr essabl e ;ﬁ% orage rre
processors. ﬁmsvar@ mienpadde, o fyulirmlata;l éatabgsewta@ﬂmewmtablesmara@dt s, such

as softvare GoARIEETHS furlkBbfAky bfcﬁrﬂieﬁ%lsﬁlfth rﬁ;[xﬁféﬁig%ﬁﬁ HcRiules e

corrponent s and t ask conp onent s, processes, | ONs attri but es,
procedures, $O0EHPHSdina §eW%féQF¥§’HP%n%Fndp‘inB@‘F awrcfaaéer sgpargied intopddifigpgle

m crocode, Cicbm bﬁd’an aridiah6dul €2 [ dRb@sh, ttféaiomp%hémanu ﬁ%dulb@ﬁia?%e ial-r ays, and
vari abl es. Th ungﬁgog | i E% rowtded :QJLP nponen andtm)dul es my
be conbi ned P i B S drofore &P Uirin A PRRARelioh PR e o
addi ti ghH] corrpBefenirg takiGnt2) theMIMstatioh 200in¢lutiésen anspotiepgueit 244, arodul es
may be im pl %jlﬂfg?/ . [ }
comuni cat i o‘rla;&?yst umj%bié‘f]%ﬁ{ USKWEEFWHIF%W@I%OI ulﬂlt?gg %68

i ncl udes a t eaksteRfe inforgatian settingunig 2 Qa@ed\at legstiwp entepmes 284 aad 282 The uni t
230, a decodighfctife If tAVIMO Ga¢H 200 UQitkatekPR FIG. $Prealizes the embodiments of

the present invention illustrated in FIGS. 3 through 11.

[111] The antennas 281 and 282 receive and transmit wireless signals.

[112] The transmitting unit 210 transmits signals to the antennas 281 and 282, and the
encoding unit 230 encodes data to generate signals to be transmitted to the antennas
281 and 282 by the transmitting unit 210. In order to transmit signals via two or more
antennas, the signal data must be divided and then encoded separately. That is to say,
encoding operations, which correspond to operations S10 and S20 previously shown in
FIG. 1, are performed at a rate of 108 Mbit/sec is divided into first data and second
data, and the first and second data are encoded separately from each other. The first
and second encoded data are then transmitted at a rate of 54 Mbit/sec.

[113] The receiving unit 220 receives signals from the antennas 281 and 282, and the
decoding unit 240 decodes the signals received by the receiving unit 220 into data.

When receiving signals from two or more antennas, it is necessary to integrate the



exi stence information setting unit 26049and at |east two antennas 281 and
282. The structure of the M MO station 200 illustrated in FIG 12 realizes
t he enmbodwoenisief46t he present invention illustrated i nPETGR20&/aks30ugh 11.
[1l1] The antennas 281 and 282 receive and transmt wreless signhals. [112]
The transmtting unit 210 transmts signals to the antennas 281 and 282,
and t he encodgédetvedRignal30 encodes data to generate signals to be

t dt h t 281 d mtt 1.210.

o aar e o o RB e i R SR ph 260 Bk R oeh SrnY i o ! pe
di vi ded and thsd cmnnﬁnimdtusremaelaeéfrym oﬂmtstatlsm whemthe MIMOditatigpn @200 sertveons,

whi o GO eSROR b, ANREALL 2S:h A SANo! EVAAUS P oot 2T €

performed at rate Sec I's rst da a and second
data, and t héf tﬁlﬁﬂ\&M@ﬁtﬁu@e@Bﬂ geryies enly the i@n@tméef 8 byragah MIMO stagan.dhe [€oot her .

The first an@xﬁ%@é‘ﬂnf&ﬁﬁ%ﬁ@etﬁﬂé #ni@ D60 A9 Rtord SEXBknt€ thfefmaAiohdb@ivld 54
Moi t/ sec. [1 Th rec i ving unit 2581 recei vg ‘i %nal S f%ﬂc’m&hgff ant.ennas
281 and 282, 4 statonfinan addiog detsenek apdihus prrygnithe Q&@uey ¢ he
receiving un|2t)0 Zraﬁl beihg)uﬁbawed ingndatecallisiongwith othet stafiorsrwlienaraasmitting
ant ennas, M]idgrgéfssary to integrate thereceived signals. [114] The

coexi stence in % on setti ng unit 260 may generate coexi stence
i nf or Ml 1dn basEhk engxistenoe idivinmation setting guit f26@)mroa$1eut agreddtemenednaperatios  VEMO

station 200 ?@f ;Kr@v”"enﬁﬁ aQta'%gllf?)%onE Bé%@h%% arftf otﬁel%'ia&f?) response
a

frame in an ocC ne st at Zogﬁserves onl
functions of bgforgfresanding MEMQ siations atlepwiscly t@%s@téﬁ@éoﬂﬁaoiw téml %ﬁP I ng

unit 260 may osh@fabiof Xl Sd-BACketivofkahiEEdnomith ee&nu én& KRN a9k bRAdear
stations in an ad- ho awtﬁtcgl1 and thus%Brevent th statjon %00 from
bei ng i nvol v&dMenMa¥ slegide Which qopXisispee @%oro%Oﬁastegf%W SEhOSE Patedant i ng
M MO dat a. [méc]urfEhEne:tweﬂq atvaonmentrdndrithedtatenobiat siatigndinithe d6fenc actwiosls out  a
pr edet er m ne d&{“?&%' | on for preventing data collisions between a sending

€

M MO station an r stations before the sending M MO stations attenpts
to translt M NVohedeantrol wnit 3xYinanages anthconrody the exchangoef informationiamong thet wor k

that transm {ghe elRRASYTR MK Batic®dn. as a beacon frane, may decide which
coexi stence node or coexi stence nechanismto_use based on the current

networ k environnent and the st at cEndystsigbApplicabildyi n t he current network
envi ronpent. [ 1A6HestRBedMyve Clccbididg 163k PRARY BveAtsh, & MMIAi Ghut kil Sugange
of informati g t he gther el errent of t (§£§) station 20Q. |ndustri al
Appl i cabi it W%S%&@na@ ringiainREoRgle aupBt QMg HaHIHENSPEEER 3 nvent i on,
a mul ti-i nputwirdldsk netotoilp withodddekd) codliidn ocrcuﬁ-mg a single i nput SI ngl e out put

(()(?L Sroz I[E]tgﬁt hon % aQidﬁ%%XacScE)rdmg & t}% Er%lsee TnveRtion, 0m, 1%( is posshtﬁugo fcd R leld.lat%lI on

transmission efficiency of the wireless network by preventing the SISO station from
transmitting data when the MIMO station transmits data.

[119] It will be understood by those of ordinary skill in the art that various changes in
form and details may be made herein without departing from the spirit and scope of the
present invention as defined by the following claims. Therefore, the above described
exemplary embodiments are for purposes of illustration only and are not to be
construed as a limitation of the invention. The scope of the invention is given by the
appended claims, rather than the preceding description, and all variations and
equivalents which fall within the range of the claims are intended to be embraced

herein.



[118] In addition, according to the preggent invention, it is possible to
enhance the data transm ssion efficiency of the wirel ess network by

prevent i yoh&/@6B® station fromtransmtting data whenPCR&KRIEMDO243at i on
transmts data. [119] It will be understood by those of ordinary skill in
the art that various changes in formand details may be nmade herein w thout
departing fromthe spirit and scopeg9f.,s &3 present invention as defined by
the followi ng clainms. Therefore, th descri bed exenpl ary enbodi nments

ol o of T ne L oaar g A e e o S&E"ﬁ“"éﬁgm@‘% h

i | Y | | nv i v

appended cl ai s, "PYf HBL etqqéﬁ?t{ﬂgosrs@g@éﬁ%ﬁ’eé%ﬁwWFF]ISFF NELHET Fhe K‘P‘iﬁtlons
and equi val ents binghsihgl | within the range of the clains are intended to
be enbraced herein. C.ai t.hod of enpabling.a nmulti-input .

mal t1-output | (M LR eTesmelinh AR € rERE WLPR R et st R A ar i on
to coexist in a wetvairlgss network, the nethod conprising: receivi ng

0f o TR on e Skl oS AL AN eI T ARCAGERRTR, A b SAIERS
of the station a@ewssingtherwieclogss metwarls widyawmbegiof pntgnnagpba plwalityof ennas  of

a plurality of s'rs@hb%ng@tﬂﬁﬁg tHatvitdeds h8twWrk &d@ss net wor k; and transm tting
a first franme contalnlnr%eaah_ oeX|stence nf or mat i on oth Iur Hlil of
stations constit fEPHgHY St BPEE SOMaMHE IR CPSstees 1 FH?RP M
wher ei n the w r eloéstatiostosastiuting thasdctles netwrlaf t he | EEE 802. 1 Ia the | EEE

802. 1 :[gl standar q‘he?&?hrocﬂ?f Il %I?IEI %%rejm I% Wi }qusg%%gvor{(%%ba-ggf oﬁﬁ@gﬂpg f claim

1, whe nthe firs ane 1s a’bea response Trame. [4]
The met hod of cl dEEE 802.hatkd EEE&O%bB)@tmderd;@ndﬁredEEEt80@d1g@tapdardes

m ni muggphysi cal ThayglindPRblit i Wﬂefglﬁfﬂéﬁirh%n?@fstaadeﬁéd?ﬂfr&ﬁe bigprobat | on
accessing the wirel ess netvvor [5] The method of clalm 4, Wnergl n the

i ni mum physi cal T589%¥© feaameabi | i ty | n formati on conprises infornation

pertainqiapg to a MmhememedvidRem pfwmfai@ﬂﬁa;aeﬂﬁtehmnwrmmbﬁ &ofn@ises hahinfms
constltutlng t he reI SS nEtié\@&g H .The rrethog ﬂl i"é rein the
coexi st ence i nf oPARTTA IAYELHHPR informagippResigping fo the s WP?P%#‘?E‘Bg de, which
is a node where av1redmxnsummlce mechani smis used to prevent data collisions

among be Pl ur al ik ol st A4S, S0 el Ay NSRS SuBhHET: [7] The

met hod claim erern e cdoexl stence no one o care'
formation comprises information pertaining to a Immmum number of antennas of

the plurality of stations constituting the wireless network.

[6] The method of claim 1, wherein the coexistence information comprises in-
formation on a coexistence mode, which is a mode where a coexistence
mechanism is used to prevent data collisions among the plurality of stations con-
stituting the wireless network.

[7] The method of claim 6, wherein the coexistence mode is one of a 'don't care'
mode, a forced mode, a recommended mode, and a 'don't use' mode.

[8] The method of claim 1, wherein the coexistence information comprises co-
existence type information, and the coexistence type information specifies which
coexistence mechanism is to be used in the wireless network to prevent data
collisions among the plurality of stations constituting the wireless network.

[9] The method of claim 8, wherein the coexistence mechanism is one of a 'don't
care' mode, a common clear to send (CTS) mode, which uses a CTS frame, and a
common request to send RTS and a CTS (RTS/CTS) mode, which uses both an
RTS frame and a CTS frame.

[10] The method of claim 1, wherein after the transmitting of the first frame

containing the coexistence information, further comprising modifying the co-



mode, a forced node, a reconmended nodgy and a 'don't use' node. [8] The
nmet hod of claim 1, wherein the coexistence infornmation conprises co

exi st encewOyp@/a1nf4s6r mat i on, and the coexi stence type i nPoTmR20@M0243eci fi es
whi ch coexi stence nmechanismis to be used in the wireless network to
prevent data collisions anong the plurality of stations constituting the
Wi rel ess networ kexi[s&thiﬁeorﬁﬁhbﬂChddfngqh@hﬁuﬁiedwbexlabﬁcetihﬁ)rm@@ofﬂ fotadeeend

nmechani smis one_.of a on t n clear to n S) . node,
e ne & Cretpmetand QistiRk foe B0 i fuf TRkl e AP e
(RTS/ CTS) node, wstaiiofs eomstituting theamird®iss netvark. and a CTS frane. [10] The

et hOdrg?fn] clai m iy, Woek & 3 il v&l@?mﬁﬁﬁ&%ﬁﬂ%hﬁﬁsﬁﬁttn% R of i fidst § %ram?
cont ai g the coexi stence i ntorna ur rising nD ylng t he
coexi st ence i nf oCARAINGIE thQG@ﬁXﬂﬁﬁeltCﬁénfﬁﬁﬂﬁltfqneﬂlfﬁ)@é%?@l’wpﬁlffﬂﬂ 60 to a

second frane, an@xﬁsfeﬁé@ﬁ‘i‘féﬁﬂaﬂ@n té&lﬁm’%&ﬁ@ﬂﬂdfffeﬂ%ehiteﬂ&&lﬁﬂ)@ﬁaﬁé@to@&%ﬁ@ the
plurality of stations nstituti t he V\%rel €SS networ ]aﬁds net hod of

claimi, V\herelnf'é"f”tee?n rRnspthing the seronyl 153me HoneioF morg stg <ms ﬁlil%g t he
coexi st ence i nf oupnnﬂitgmf stiitidiﬁshhfn(ﬁ&ﬁm’mﬁ dag fordipreyétamnihbdpaivdefitisieence

i nf or add t ence. i nf t' N tQ secodfrarre
and tr 3bh 1 ¢ g TR LAl aRPrh: Rag i () B RaflaRER R o
plurality of st aﬁxmwscejmfamtatmn,afnsh@rtcommgonochfy(m&ﬂietcefrxmtmm lperl od of
time. [12] The W&ﬁ&ﬁoﬁfadﬁir@t i'mdﬁfeh%eh?t%néer ﬁfb?ﬁﬁ‘aﬁ&ﬂﬂ)ga &Eoﬁd‘fgaj?é sl frame
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nodes ng one sta 0 e of stations.
ot hod oA Snabi 1 AymaToR AEFaRline SMEV st & Bt staiibp e eabed inf Rirgfes

wi rel ess net wor k netwuek,te¢ methodeomiprisingg: al lowing a first M MO station

among & pl ural !t uglkustatheOnAPRG Hhirdh AUKEFLETHS IR J cceive a

first frame containin coex stence in er s am)ng t he
plurality of staWitstess oetwork taneteiye 2 fest Wiamglconimeg eppxistenge indoxmggiontod f r st

MEMD station to biRpPsHlibnshnisedREphut A of (if%hs 8RN RE wildsdRetlopist M MO

station in a SISO system i.f the coeX| stence i.nformafion I ndicates that at
| east one stati odllaWmgdhe st MIYIQ statign iy transmit; asegondstrameswhesesdestinggion ig g

allowing the fir gie ﬁﬁ\mmgtam inG SIS@NS/Bien MR odrikRnéDinforiR€on thdidalds

station, anong t of station The net hod

of "l ai m 13 wher B At BRE o Viafen B (%&Pk“f“éyﬁ’éét@go B RISl e B02- 1

| a standard, t he all&Engdhefitst MIMID atatiam th, transohitt MEMOREE @0LsetondyMEMhdar d.
station, among the plurality of stations, in a MIMO system.

[14] The method of claim 13, wherein the wireless network is based on one of the
IEEE 802.11a standard, the IEEE 802.11b standard, and the IEEE 802.11g
standard.

[15] The method of claim 13, wherein the first frame is a beacon frame or a probe

response frame.

[16] The method of claim 13, wherein the coexistence information comprises
minimum physical layer capability information pertaining to a station accessing
the wireless network.

[17] The method of claim 16, wherein the minimum physical layer capability in-
formation comprises information pertaining to a minimum number of antennas of
the plurality of stations constituting the wireless network.

[18] The method of claim 13, wherein the coexistence information comprises in-
formation pertaining to a coexistence mode, which is a mode where a co-
existence mechanism is used to prevent data collisions among the plurality of

stations constituting the wireless network.



[15] The method of claim 13, wherein the first frame is a beacon frame or a
probe response frane. [16] The nethod of claim 13, wherein the coexistence
i nf or mat iwo 20@vp6746es m ni nrum physi cal | ayer capabilityPCRfKR20@H (00439
pertaining to a station accessing the wireless network. [17] The nethod of
claim 16, wherein the m ni mum physical |ayer capability in formation
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plurality of stati tit reI SS [18 The net hod of
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Stati ons const t Gty FEEHoARkEnAd 3L i@ﬁ%@%ﬂe R R el ic? hich
wherein the coexrcgfpeste@emeamsmoﬁ@ Rerusgd injya wiredess aetwaskto pravangdated node,
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second M MO st at FORVERINY th F@P?”EEPWSE‘E%§68 ’Tf?fn%“’s,’l‘%‘?é"géz if the
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receive a third second
station; and allé\lﬁ(agtatlhe,flrst IVENDstatlon to transmt MMO data to the

second M MO st at i;Q8ying tﬁe MSWIM@ §&fbn {oAdteivd ?tl"ﬂﬁf 11?&9{46 fhnstligédindBe SYgtr €i n

the wirel ess network ii's based on one of the | .1 la standard, the
| EEE 802. 1 |b st WPy thiweconbMIME staton; fnqlg standard [24] The nethod of

claim 22, wherei glibWingfthé fist MIM® siatioRtdaeasmix NMIMOEd:04 toxthe k&doad MIMO
station in a MIMO system.

[23] The method of claim 22, wherein the wireless network is based on one of the
IEEE 802.11a standard, the IEEE 802.11b standard, and the IEEE 802.11g
standard.

[24] The method of claim 22, wherein the first frame is a beacon frame or a probe

response frame.

[25] The method of claim 22, wherein the coexistence information comprises
minimum physical layer capability information pertaining to a station accessing
the wireless network.

[26] The method of claim 25, wherein the minimum physical layer capability in-
formation comprises information on a minimum number of antennas of the
plurality of stations constituting the wireless network.

[27] The method of claim 22, wherein the coexistence information comprises in-
formation pertaining to a coexistence mode, which is a mode where a co-
existence mechanism is used to prevent data collisions among the plurality of
stations constituting the wireless network.

[28] The method of claim 27, wherein the coexistence mode is one of a 'don't care'

mode, a forced mode, a recommended mode, and a 'don't use' mode.



response frame. [25] The nmethod of clabg 22, wherein the coexistence

I nformati on conprises m ni mum physical |ayer capability information

pertai ni Ngot200601614at i on accessing the w rel ess networ k. PCZG{R20T00p3vhod of
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[35] The network device of claim 32, wherein the wireless network is based on one of
the IEEE 802.11a standard, the IEEE 802.11b standard, and the IEEE 802.11g
standard.

[36] The network device of claim 32, wherein the first frame is a beacon frame or a

probe response frame.

[37] The network device of claim 32, wherein the coexistence information comprises
minimum physical layer capability information pertaining to the station
accessing the wireless network.

[38] The network device of claim 37, wherein the minimum physical layer capability
information comprises information pertaining to a minimum number of antennas
of the plurality of stations constituting the wireless network.

[39] The network device of claim 32, wherein the coexistence information comprises
information on a coexistence mode, which is a mode where a coexistence
mechanism is used to prevent data collisions among the plurality of stations con-
stituting the wireless network.

[40] The network device of claim 32, wherein the coexistence information comprises
coexistence type information, and the coexistence type information specifies
which coexistence mechanism is to be used in the wireless network to prevent



probe response frame. [37] The networkogevice of claim 32, wherein the
coexi stence information conprises m ni num physical |ayer capability

i nf or mat iwo 2p@vtiei4ei ng to the station accessing the w r eCegRnevoms3r. [ 38]
The network device of claim 37, wherein the m ni mum physical |ayer
capability information conprises information pertaining to a m ni mum nunber
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plurality of st aunfgnsatmmtsetﬂnghlelttmqhﬁw the coryisierice infoematinntandiadds ther st f r ane
containing the CogdiSdeneRistedtOmicHdabn td Q&oﬁﬁ%ﬁ'fﬁa&&nﬁﬁdt&fﬂﬁiﬁ%@uﬁ?t ting
unit nodifies the coexistence.l nformatlon and adds the nodified coexi stence
information to atRBYNLS BeMadifigd frapgy ¢ he transmitting unit transmts the
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Wi r el ess net wor k containing coexistence information pertaining to a plurality of stations con-

stituting the wireless network;
a coexistence information setting unit, which stores the coexistence information
contained in the received first frame; and
a transmitting unit, which transmits a second frame to a MIMO station of the
plurality of stations in a SISO system if the coexistence information contained in
the first frame indicates that at least one station of the plurality of stations is a
SISO station, and
wherein a destination of the second frame is the network device.

[45] The network device of claim 44, further comprising a decoding unit, which
decodes signals received by the receiving unit.

[46] The network device of claim 44, further comprising an encoding unit, which
encodes signals to be transmitted by the transmitting unit.

[47] The network device of claim 44, wherein the wireless network is based on one of
the IEEE 802.11a standard, the IEEE 802.11b standard, and the IEEE 802.11g
standard.

[48] The network device of claim 44, wherein the first frame is a beacon frame or a



a coexistence information setting unitpswhich stores the coexistence

I nformation contained in the received first frame; and a transmtting unit,
whi ch t r amerhtsierssecond franme to a MEMO station of thePpKRDIF0p243D
stations in a SISO systemif the coexistence information contained in the
first frame indicates that at |east one station of the plurality of
stations is a Sl pfdbetradponise franel wherein a destination of the second frane

is th t k deyi . .Th t k .devi f .claim44, f.urther.
Lommn 4B K Th Rt Blvicg SRS URL SR e cbxiSlefed Wfoimalion s vi ng
unit. [46] The netinpmim ghysicad laybr cdpabilityligforinativh pertaining to 8 stagomaccessimgli ng

unit, which enco | be transmtted by the transmtting unit.
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[47] The network ewﬁ%:g&o ﬁg‘%al m 44, wherein the wireless network i s based

on one [ t he | Efbeggtwork devies efrclaim9, wrherqietie rgiopnym|physical deper gapabiity t he

| EEE 802.1 19 st aiydahslioncdRIpris&EinfndR6K pAeNhiAe td nithifiu® Admbdtde bitefndshe
first frame is a %ae\c,:atin?érar%e or aprohe .regpon.seg frame. [49] The network
devi ce of clai m 2htheglurality pstatiopy,eansUtuting te Wrelessrer¥kconpri ses mi ni mum
physi cgb1] ayer cdpahetwdrk deviéoohabinom, peicicn thengekisteAcsSinfdrimatiomeaapiddesg t he
wirel ess network. 504ti The net work device. of (gel A9, wherel n.the mnimum
physi cal |ayer cap Uik |°tn)P AT O 4G égn%ri s AT or et on pe??al ning to a
m ni mum nunber ofxiatenesmashanisnt isased wrpaeveny dash celfisions amongths tpluralityred t he

wi rel ess networ K g8 coh0guifs WRMWird&X nefvdik. ¢l @i m 44, wherein the

coexi stence informtion conprises Information pertaining to a coexistence
node, Whtlch is aTheaetwkdevige efrlanm . stercintherapxisisneesinfragtion copprises

data col l'i si ons ap®iigerddeypdl isfornatiyn, @hd SHerddeRiRtenEHypt infinhdidntsperifiés €l ess
network. [52] The  network devi cg of cl ai

44 wher el t he coexl stence
[ nf or mat i o compLSCOSEISIENES REhanPbiS 1P RP G5edd it Wirklees ROk I8 PTeRlc e
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consti tuting the wreless ne net wo evice 0
wherein the secotdTh)faeme.i s a clear to send (CTS) frane. [54] A network

devi ce (§QNPr i Si NG n@wbACKIVIdeBniprising: Wi ch receives, froma wireless
network, a first frapme containing coexistence jinformation pertaining to a

plurality of stafifeResVingRnibWhich feqeives &rom ¢ Bireless PRIVAE: R firstfEme
transmtting uni contahinpcdekidfensd inforthafios pAithihing i a plurdityobMatémt t@d of the

stituting the wireless network; and
a transmitting unit, which transmits a second frame to a MIMO station of the
plurality of stations in a SISO system if the coexistence information contained in
the received first frame indicates that at least one station of the plurality of
stations is a SISO station, wherein the receiving unit receives a third frame
transmitted by the MIMO station, and the transmitting unit transmits data to the
MIMO station in a MIMO system.

[55] The network device of claim 54, further comprising a decoding unit, which
decodes signals received by the receiving unit.

[56] The network device of claim 54, further comprising an encoding unit, which

encodes signals to be transmitted by the transmitting unit.

[57] The network device of claim 54, wherein the wireless network is based on one of
the IEEE 802.11a standard, the IEEE 802.11b standard, and the IEEE 802.11g
standard.

[58] The network device of claim 54, wherein the first frame is a beacon frame or a

probe response frame.
[59] The network device of claim 54, wherein the coexistence information comprises

minimum physical layer capability information pertaining to a station accessing



plurality of stations in a SISO systempf the coexistence information
contained in the received first franme indicates that at | east one station
of the plwopabidoeab stations is a SISO station, wherei nPCI&KR20¢#102430g uni t
receives a third franme transmtted by the MEMO station, and the
transmtting unit transmts data to the MEMO station in a MEMO system [55]
The network devi @ wireledsaietvork, further conprising a decoding unit, which

decode i gnal s cel ved t he rece The .networ k d lce of
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wherein the w reI rk i . 802.1 la standard,
the | EEE 802. 1 |b?§’t%frqm'§gjrﬁﬁ dfs{a OHﬁé‘ﬁ\gﬁﬁg g% \%fr?lééagltegﬁggrd [58] The
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coexi stence infornation r| ses ni mj‘geglfa ? 'f‘ik
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where a co exi stence anismi1s use prevent data coll]sions anong the
plurality of stadp@eellisionsemong thegplembitifsiations constiibing the Birplessmetwerkwor k
devi ce [g4] cl ai m The nbfMRITR deviEISE ABXSE hiidEdin tHefs0f ot firBhe BATBHUEES send

coexi stence typegé,ggo]ggrratl on, and the coexistence type information

speci fies which ) 9985 ce rrechanl smis to be used in the wrel ess network
to preJye4it dat a dhknetswork devdooofcliine54 wheadin the third Stakiioasleaoiosend (ETS)g t he
wi rel ess network El[_ntS] The network device of claimb54, wherein the second
frame is a reque?i 0 send (RTS) frane. [64] The network device of claim
54, wherein the third frane is a clear to send (CTS) frane.




