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PCT/ KR2006/ 000729 RO KR 09. 08. 2006 Description
METHOD AND APPARATUS FOR TRANSM TTI NG AND RECEI VI NG
LEGACY FORVAT DATA IN H GH THROUGHPUT 5 W RELESS
NETWORK Technical Field [01] The present invention
relates to wireless network, and nore particularly to

met hods and apparatuses for transfPQTHR2006/0CG0Y2%0

|l egacy 10 format data in a high throughput wrel ess

network. Background Art [02] Recently, ROMERN&S0dEsTE
an increasing demand for ultra high- speed

communi cati on networks_due to w despread public use of
the Internet and a raBQiBOIlpﬁi@Hse in the amount of
avai l able nmultimedia data. Since |ocal 15 area

net wo METHOD AN APRARATEIS FORI TRANSMIEYINGANRI i n
t NRHGEVINGBLEGALY FORMATDATA 196 HICH THROBGHPUT

drastical ly increappRETESS NFIWORRDPS to about 100
Mops. Thus, high-speed Ethernet transm ssion has

gai ned popularity and w de spread use. Currently,

i ntensi ve research int i bjt Ethernet is under
way. An increasing i nt'g?(%g%aﬁﬁe{dhe wi rel ess network

connection and 20 comunj catjon has triggered research
ilfdb and detta BissERUnYENtgN 18laissstol Wielesy Aterin agndemore
referred to as WLANs), and greatly increased

apeatiiduddolyt fot methbds sdAdpatatuses denumansmitting ahd nefeivingleghcy
WLANs nmay reduce performance due to |ower
t foafistdaksSin @ higlatheowphguipeideless tadrkl i ty as conpared to
wi red LANS, '
Background Art
[02] Recently, there has been an increasing demand for ultra high-
speed communication networks due to widespread public use of the Internet
and a rapid increase in the amount of available multimedia data. Since local
area networks (hereinafter referred to as LANs) emerged in the late 1980s, the
data transmission rate has drastically increased from about 1 Mbps to about

100 Mbps. Thus, high-speed Ethernet &ansrrﬁssion has gained popularity and

wide spread use. Currently, intensive research into a gigabit Ethernet is under

- way. An increasing interest in the wireless network connection and

communication has triggered research into and development of wireless LANs
(hereinafter referred to as WLANS), and greatly increased availability of
WLANSs to consumers. Although use of WLANSs may reduce performance due
to lower transmission rate and poorer stability as compared to wired LANSs,

WLANSs hasve various advantages, including wireless networking capability,
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WLANs hasve various advantages, including wreless
networ ki ng capability, 1 PCT/KR2006/ 000729 RO KR

09. 08. 2006 greater nobility and so on. Accordingly,
WLAN mar ket s have been gradually growing. [03] Due to
the need for a higher transm ssion rate and the

devel opment of wirel ess transnm ssipPQTACR20CR000T29

initial Institute of 5 Electrical and El ectronics

Engi neers (| EEE) 802.11 standard, whi ctREMCRIdEL6s 2606
transfer rate of 1 to 2 Myps, has evolved into

advanced st andar ds i ncl ydi E 802.11a,. 802.1 |
etmonibly and reApCertiels WLAN ks iy et graduatly

utilizes a transmssion rate of 6 to 54 Mops in the 5
@RWNeE i onal Information Infrastructure (NII) band,
uses orthogonal frequency division nmultiplexing 10
([0BPM as iDse tortheseddster ohighectarsiniggion rd¥etand almne _
increasing public interest in OFDMtransm ssion and

U&%el%?nﬁnt%f@fi?eléb@ Renstli46i0n WcBASIBEY, ahd Bitid] PRktinge BEEN
paid to the | EEE 802. 11 g st andard and OFDM

t . . . : .

B354 s ST O Ve o 01 R, RSt
SR b 55 RSE n e AR s PP RS me0aRE”
Cor poration of Korea. Nespot services allow access to
tEE@% #2ek 1 eB 02,5k brand B 02\l sNTR ESER Pyl ketandpd, gibichy 1 b
standard, commonly called W-Fi (wireless fidelity).

Guitirana tatsmuissisn st o F4dvibps mche § SHiaNational Information
comuni cation systens, which have been conpleted and:

PiGadth@aire INTY badde ubBioffio @R Ae@ieady division multiplexing
(OFDM) as its transmission technology. With an increasing public interest in
OFDM transmission and use of a 5 GHz-band, much greater attention is been

paid to the JEEE 802.11g standard and OFDM transmission technology than to

other wireless standards.

- [04] Recently, wireless Internet services using WLAN, so-called

"Nespot," have been launched and offered by Korea Telecomrﬁunication X1
Corporation of Korea. Nespot services allow access to the Internet using a
WLAN according to IEEE 802.11b standard, commonly called Wi-Fi
(wireless fidelity). Communication standards for Wireiess data communication
systems, which have been completed and promulgated or are being researched
and discussed, include Wide Code Division Multiple Access (WCDMA),
TEEE 802.11x, Bluetooth, IEEE 802.15.3, etc., which are known as 3rd

Generation (3G) communication standards. The most widely known, cheapest
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20 and di scussed, include Wde Code Division Miltiple
Access (WCDMA), | EEE 802.1 Ix, Bluetooth, |EEE
802.15.3, etc., which are known as 3rd Generation (3
G communi cation standards. The nost w dely known,
cheapest 2 PCT/ KR2006/ 000729 RO KR 09. 08. 2006

w rel ess data comuni cation standP@THKREEDSGODO720.
a series of IEEE 802.1 Ix. An | EEE 802.1 | b WAN

standard delivers data transm ssion at RO/MRI d808 s@fee
of 11 Mops and utilizes the 2.4 GHz-Industrial,

Scientific, and. Medic whi ch c used
S o Soar e ARG OREE HIE B bl AFRRGUIEEE
perm ssion. Wth the recent w despread use of the |EEE

m lix. An IRERROZA 3 §EEAN stgndatd debivers data teanpraiskionat dat a
rate of 54 Mops in the 5 GH-band by using OFDM | EEE

Afxitbgratkeofall bk asl wilizexthe 2si GHztIndushial, SR8 1

a standard for data transm ssion in the 2.4 GHz-band

WAEABal ( AAdwhich ah 8BSkl YoW %‘ﬁ?&le’f&ﬁﬁﬁﬁ%@ﬁm 44
[05] The hernet and the W.AN, ich are currently

K SR #’Ldeéﬁfé?%@séoﬁaﬁén%ﬁtmﬁ“

det d wheth ch
r@mﬁ\ﬁst i SYISFIL S AmaR g fafe roie or 14 MBS g
is idle, then data is transmtted. If t he channel is

Hedg-bandby aHsgOFRMAERE &8 g develppedast anxignsion ta thes

predeterm ned period of tinme has el apsed. A carrier
JERS §0g. Inalstanpird feccdats gansmisdiorcinlthe 3 4diHzibsmeTasign
(CSM CD) mnet hod, which is an inprovenent of the CSMA
@F]bpﬁandﬁmé@@bdmbangwds@&cﬁeaN whereas a carrier

sensing nultiple

[05] The Ethernet and the WLAN, which are currently being widely
used, both utilize a carrier sensing multiple access (CSMA) method.
According to the CSMA method, it is determined whether a channel is in use.
If the channel is not in use, that is, if the channel is idle, then data is
transmitted. If the channel is busy, retra.nsmission of data is attempted after a
predetermined period of time has elapsed. A carrier sensing multiple access
with cbllision detection (CSMA/CD) method, which is an improvement of the
CSMA method, is used in a wired LAN, whereas a carrier sensing multiple
access with collision avoidance (CSMA/CA) method is used in packet-based
wireless data communications. In the CSMA/CD method, a station suspends
transmitting signals if a collision is detected during transmission. Compared

with the CSMA method, which pre-checks whether a channel is occupied

before transmitting data, in the CSMA/CD method, the station suspends
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access with collision avoi dance (CSMAN CA) nethod is
used i n packet-based wreless data comunications. In
the CSMA CD nethod, a station suspends 20 transmtting .
signals if a collision is detected during

transm ssion. Conpared wth the CSMA net hod, which
pre-checks whether a channel is ode@TACRZ20064000729
transmtting data, in the CSMY CD nethod, the station
suspends 3 PCT/ KR2006/ 000729 RO KR 09.R8/KRG9.08.2006
transm ssion of signals when a collision is detected
during the t m,ssi on..of nsmis a
s stoliotelshaR gttt e ngs SPGReF A5HiRe o Ao of
occurrence of the collision. After the transm ssion of
tsignalsanddragamits a fane signaltp arotheration ta fferm Had ke 1

period for delay and restarts transmtting signals. In
t dreuFerCSitiEzobisi d1o dh ftet He teanamissionad e jamt signab isastation
data i medi ately even after the channel becones idle

aid altasdomn baskefPetiad kafdeldyamnt @ebtdr@rtraasRitEAE bigh 1. T8 the

duration before transnission to avoid collision of

SI0BED i, B *%‘f‘df%ﬁegﬁf’to‘?*ﬂﬁﬂ BB R Pl afer
iod 1,5 i h f

B! SbPEh T RIS i Feﬁisﬁl o8 Ry lmined

CSMA/ CA rrethodls classified.i.nto_physical carrier

stigiongedorg thansmigsipn ixgvoigroligag Pﬁagnqﬂh yE# ellisienpf i er

sensing refers to the physical sensing of active
sviggadd aeciirs duhing Wanghissien,rtheldunationdf the zandoar ackefl period
sensing is perfornmed such that information regarding
dig fidréaged B tveo tiiRes, diretpcficthadt loaerihg a peibabibitywo e dlison.
access control (MAC) protocol data unit / physical 15

E, @b%()at ser Vipie daila/ORithethbPRARSEN 120 $nidic eS| on

ais then

sensing and virtual carrier sensing. Physical carrier sensing refers to the
physical sensing of active signals in the wireless medium. Virtual carrier
sensing is performed such that information regarding duration of a medium
occupation is set to a media access control (MAC) protocol data unit / physical
(PHY) service data unit (MPDU/PSDU) and transmission of data is then
started after the estimated duration has elapsed. However, if the MPDU/PSDU
cannot be interpreted, the virtnal carrier sensing mechanism cannot be adopted.
[07] TEEE 802.11n provides coverage for IEEE 802.11a networks at
5 GHz and IEEE 802.11g networks at 2.4 GHz and enables stations of various

data rates to coexist. For operating the stations of various data rates using the

CSMA/CA method, the stations must interpret MPDU/PSDU. However, some

stations, that is, legacy stations, may not often process data
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started after the estimted duration has el apsed.
However, if the MPDU PSDU cannot be interpreted, the
virtual carrier sensing nechani smcannot be adopt ed.
[07] I EEE 802.11n provides coverage for |EEE 802. 1l a
networks at 5 GHz and | EEE 802. 11 networks at 2.4

GHz and enabl es stations of variol® KR2006/0060729

coexi st. For operating the stations of various data
rates using the CSMA/ CA nethod, the stROMR gosd.2006
i nterpret MPDU PSDU. However, sone stations, that is,

ST PRl R D07 B e PRt 8T oSS ket etihs cannot

transmtted/received at high rates. In such a case,
tasefore yH#euAl sarses WHsiNgannot  performvirtual carrier
sensing. [08] FIG 1 is a data structure of a related
d08] f or mat MRy $icallath ayerture@dnveagd nudofma Pagisical Layer
(PLCP) Protocol Data Unit (PPDU) as defined by the 5

| Edevefddeecl Brodedui O{FICH) - Prdta€ol R Unt G PPDES adéliudell by the
header and Physical Layer Service Data Unit (PSDU). A

q8%E dBLG a0 1.3r1?éﬁ9 G Adds QAP Thefded aflg PRYSeatiS e
to %et er%a&)g&g engt ]%[fJ a g%tsgrt% el %‘ isdhat ‘% oﬁ ows the
PLCP header. of .. t . . The dat at el d R
TG Qg He CETA0% %028 Sy Bl B o flebath R
the time of the data bei ng{ recei ved or transmitted,
tFHepEgjo detepaing 3lengtiyols daty feldthat fplows the LS haader of
addition, in a case where a Message Protocol Data
he PPDMPOte data rateclieldiB eh¢ tifel datalengthffrebhd titeealsoaused e d
PPDU, a "Dur/ID"' field, which is one field anong the
hivtdind thetifie odfthd duta B reckived bntraspiigéd; thedety t he
mediumis virtually determ ned to be busy for an
&ePRFhRY virtual carrier sensing. In addition, in a case where a Message
Protocol Data Unit (MPDU) is accurately filtered from the received PPDU, a
"Dur/ID" field, which is one field among the header fields of the MPDU, is
interpreted and the medium is virtually determined to be busy for an expected
use time period of the medium. In a case where a preamble field and a signal
field of a PPDU frame being received are only erroneously interpreted, media
may attempt data transmission by a backoff at a predetermined Extended
Inter-Frame Space (EIFS), which is longer than a Distributed Coordination
Function (DCF) Inter-Frame Space (DIFS), so that fairness in media access of
all stations available in DCF is not ensured.
[09] ~ In a network where an existing station using a conventional

protocol or a legacy station and a High Throughput (HT) station coexist, the

legacy station inay be upgraded for transmission and reception of HT data.
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use time period of the nedium In a case where a
preanble field and a signal 15 field of a PPDU frane
bei ng received are only erroneously interpreted, nedia
may attenpt data transm ssion by a backoff at a
predet erm ned Extended Inter-Franme Space (EIFS),

which is longer than a D stribut ed?CRHR2006/00729
Function (DCF) Inter-Frane Space (DI FS), so that

fairness in nmedia access of all stati ROMRI d¢E Sodan
DCF is not ensured. 20 [09] In a network where an

Isting station. using a canventi.onal rot.ocol. or. a
HeSeytoh Bertyidion o5 ARP BT RYD Glstipn canach PSR, Vgl
coexist, the |egacy station may be upgraded for
t sy PR mbecane thesespptiopheasnotintegarethe sDur/ID” field
PCT/ KR2006/ 000729 RO KR 09. 08. 2006 However, a | egacy
gtrageinbin the data edmelewas toaranittddetndaacetedrigt the EFITF sation.
virtual carrier sensing because these stations cannot

L\I;;IUFr pret tue, 2645 dlabrant ilRkGatind tB&STegddy stdtidn Gathoa low

ich was transmtted and received by the HT station.

B Lt o Sy T
SRS hahe 905 T SR R SRt

capabilities coexist.  [11l] Atransmtter-side high
tHlbughput Atmpsrsitter-sidp piahi throsghpiy stafipn (rbbreviated a5 de
HT STA) 101 is a station conplying with the | EEE 802.1
| transpmittareodsl BT &8Ad) dpénsa statprusimp)yiag chitrthe [ERG 802.htn
technique or a nultiple input 10 nultiple output
(poddcdlstaé bpérative usthen Beinnbldaiing techniyude Aamnilgple input

ich data frames are sinmultaneously transmitted over
UR1RE StsarivVEREHNELRiqleNChannel bonding is a mechanism in which

data frames are simultaneously transmitted over two adjacent channels. In
other words, according to a channel bonding technique, since two adjacent
channels are bonded during data transmission, channel extension exists. The
MIMO technique is one type of adaptive array antenna technology that
electrically controls directivity using a plurality of antennas. Specifically, in an
MIMO system, directivity is enhanced uvsing a plurality of antennas by
narrowing a beam width, théreby forming a plurality of transmission paths that
are independent from one another. Accordingly, a data transmission speed of a
device that adopts the MIMO system increases as many times as there are
antennas in the MIMO system. In this regard, when data is
transmitted/repeived using tl;le channel bdnding or MIMO technique, capable

stations can read the transmitted/received data but incapable stations, i.e.,
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ot her words, according to a channel bondi ng technique,
since two adjacent channels are bonded during data
transm ssi on, channel extension exists. The M MO
techni que is one type of adaptive array antenna
technol ogy that 15 electrically controls directivity

using a plurality of antennas. SpdCTASRRO06/000729
M MO system directivity is enhanced using a plurality

of antennas by narrow ng a beam w dt h, ROMRS.08.2006
formng a plurality of transm ssion paths that are

i.ndependent fromo anot her . Accor di ngl a dat a
P Ry s b apS Bnsalea iRt 8 phveRutidifino
systemincreases as many tines as there are 20 i
aieneing srables amMysivaiNey s ye idorm pmMAf faveewhether awheanelds a
is transmtted/received using the channel bonding or
Nusiot elidby detectingapladiher thesplgsiconlayardnas reeaived he
transmtted/ recei ved data but incapable stations,
| prédeterfimSdTEHRR0 AREARMN Py er RISREOPhOGc 2 QaGict SgREIY is
stations, cannot read the transmtted/recei ved data.
Physi Lol ' < i | ayer to
B A e R e e S G AR
etecti et her, the j l.ayer .h ceived a
g[ﬁ%ﬁet erm 2@@%@“@‘%@3&%??&?{0& ’:m"frﬁff ‘tia% 'Re
physi cal carrier sensing is_5 not associated with
inebaygrsida g S HRA weeivepibeikh dadp aidotransmdtsgBdlT [ 12] 1 f
the transmtter-side HI STA 101 transmts HT data, a
raskeowledgangh (Ak)3a fclibhsméttarisidedIT RE AHD Idatrespanst to
transmts an HT acknow edgenent (Ack) to the
ttha Rscliviell 81T &dtsl At HddBTohal BT STA 163 pabsetotifterprétehe HT
recei ved HT data. An additional HT STA 103 is able to

| L3R BE HTRclETA ssuming a duration in which the HT data and the HT

Ack are transmitted and received, is set to a Network Allocation Vector
(NAYV), the medium is considered as being busy. Then, the additional HT STA
103 waits for an DIFS after the lapse of an NAV period of time, and then
performs a random backoff, and finally transmits data.

[13] Meanwhile, a legacy station 201 is a station complying With the
IEEE 802. 11a, 802.11b, or 802.11g protocols but is incapable of ihterpreting
HT data. Thus, after a duration of the HT Ack is checked by physical carrier
sensing, the legacy station 201 waits for the duration of an EIFS and then
perform a backoff. Thus, the legacy station 201 waits longer than other
stations, that is, the transmitter-side HT STA. 101, the receiver-side HT STA
102 and the additional HT STA 103, before being assigned media, thereby

adverscly affecting data transmission efficiency.
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10 data and the HT Ack. Assuming a duration in which
the HT data and the HT Ack are transmtted and
received, is set to a Network Al |l ocation Vector

(NAV), the nediumis considered as being busy. Then,
the additional HT STA 103 waits for an DI FS after the
| apse of an NAV period of tinme, arPQCTHR2006/000729

random backoff, and finally transmts data. 15 [13]

Meanwhi l e, a legacy station 201 is a StROMRCH ¥hd
with the |EEE 802.11 a, 802.1 |b, or 802.11 g

P ocol s t 1S j able of interpreti HT dat a.

M8 %0 ¢ or e RO artenlonsnins b cpiral ek oyt

physi cal carrier sensing, the |egacy station 201

wiich 8s arpACKh @ Ragpestitonend (BahS)mr raﬁaadetSﬁféﬁ (Cpe} Fomenia
backoff. Thus, the |egacy station 201 waits | onger

t teamsmittdaleat tiR(sasteatataomte, astthadiréctly prdveoutsrieeamsari-towevers ifde
HT STA 101, the receiver-side HT STA 102 and the

afld cditRy) aéspbilse It ol EBnot RS tRinSmRRIdNS (RShi@ Rk AR MHs e

thereby adversely affecting data transm ssion

S R AR L i

Bl e D8 RefRs e e N AR bt

data rate as the directly previous frane. However, if
tthe logae fosmat daig ShesH Tdatirhes Sinprsemble and FHE sipnal digldst

the sane data rate as the 5 directly previous frane,

i addedi therdie, wiielnbails toeut in¢reasehn (ieaskrhead ef amPRDUawhich
service set (BSS) as specified in the | EEE 802. 11
Sthay ekitisél thel ACK ditintd 10esultith idkRriofaisl peeDanindebiphredasb a,

the HT data has HT preanble and HT signal fields -
the legacy format PPDU. That is to say, the length of the legacy format PPDU
complying with the IEEE 802.11a standaid is approximately 20 us while the
length of a newly defined HT PPDU is 40 us or greater.
[15] Consequently, there exists a need for enhancing performance of
network utilization by transmitting legacy format data, e.g., an ACK frame,
without an HT preamble when a legacy station cannot interpret data
transmitted from an HT station, which may prevent virtual carrier sensing

from being performed properly.

Description of Drawings

[16] FIG. 1 is a schematic diagram of a related art format PPDU as
defined by the IEEE 802.11 protocol;
[17] FIG. 2 is a diagram illustrating that a station with a low

transmission rate is incapable of performing virtual carrier sensing when a
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added thereto, which leads to an increase in the
overhead of an PPDU, which nay cause the ACK frane to
result in deteriorated perfornmance conpared to 10 the
| egacy format PPDU. That is to say, the length of the
| egacy format PPDU conplying with the | EEE 802. 11 a

standard is approximately 20 Its vﬁO‘E/KRQO@@[Q@@?Qg
a newy defined HT PPDU is 40 As or greater.

Consequently, there exists a need for GRWKR% 082006
performance of network utilization by transmtting

Bl iR BViR p Sadkey of PatSrlinibtMrabiTiney el 4

data transmtted froman HT station, which may
preéverks virtual carrier sensing from being perforned
properly. Description of Drawings [16] FIG | is a
s[dBemat i ¢ dFl&gBasa difageant dluatratthgey method whtraddnidiingn 20
defined by the | EEE 802.11 protocol; [17] FIG 2 is a

e @8 Triunk B bR 1ac BRthod st@HingRo h therfplheW

transm ssion rate i s 1ncapable of performng virtual

. PCT/ KR2006/ 000729 RO KR
O%ﬁ%@%%%@?me{]&a%f g? ations having a variety of
t sm SSi abllltle oexi st in a, net ;[ 18
BTSS! 2gh 267 doetant LSRR an alpett o ProU !
transmtting a, response frane by using |egacy nethod
earemiftedopnd geeeivedbaran BT ytatomnbodi ment of the present

i nventi on;
[20] FIG. 5 is a diagram showing a procedure in which a receiving

unit transmits a legacy response frame when a transmitting unit transmits an
HT data using channel bonding according to an exemplary embodiment of the
present invention;

[21] FIG. 6 is a diagram showing a procedure in which a receiving
unit transmits a legacy response frame when a transmitting unit transmits an
HT data using channel bonding according to another exemplary embodiment
of the present invention;

[22] FIG. 7 is a diagram showing a procedure in which a receiving
unit transmits a legacy response frame when the transmitting unit transmits an
HT data without using channel bonding;

[23] FIG. 8 is a schematic illustrating an HT station of transmitting

legacy format data according to an embodiment of the present invention; and
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[19] FIG 4 is a diagramillustrating data structures
of a PPDU transmtted and received by an HT station;
[20] FIG 5 is a diagram showi ng a procedure in which
a receiving unit transmts a |egacy response frane
when a transmtting unit transmts an 10 HT data

usi ng channel bondi ng accordi ng t PETHR2006/000729

enbodi ment of the present invention; [21] FIG 6 is a

di agram showi ng a procedure in which a REYKRIgahs. 2titst
transmts a Iegacy response frame when a transmtting

A2hr ol ng C0CAAB PV e DS B TR B

present invention; [22] FIG, 7 |s a d| agram showi ng a
prasadesedves an by fpog ap trapspiitsg legarytirameasanesponge

| egacy response frane when the transmtting unit
taceordmigtts an exerhfilagadneboditnbrgwif thespresgnthnaemtadn. bondi ng;
[23] FIG 8 is a schematic illustrating an HT station

abiséloaurs BT Irvemepn 20 | egacy format data according to an
enbodi nent of the present invention; and 9

PCT/ KR2006/ 000729 Rqégﬁnggfngd@goes [24] FIG 9 is a

fl owchart |IIustrat|ng a procedure in whi ch an HT

P8 as' o TieeBBAED IkBRAAGCED Ao APty for

enbodi ment of the resent i nvention. Di scl osure of
|spollg plsgacyrdatim t@ager Py [yiriyal carrier sensing when a plurality of

stations with heterogeneous capabilities coexist in a wireless network.
[26] The present invention also provides a method and apparatus for
transmitting and receiving legacy format data in a high throughput-v-vireless
network.
[27] The above stated objects as well as other objects, featues and
advantages, of the present invention will become clear to those skilled in the
art upon review of the following description.

Technical Solution
[28] The present invention relates to wireless network, and more
particularly to, methods and apparatuses for transmitting and receiving legacy
format data in a high throughput wireless network.
[29] According to an aspect of the present invention, there is
provided a method of transrﬁitting legacy format data in a high throughput
(HT) wireless network, the method comprising accessing to the wireless

network, receiving first data compliant with a first protocol, wherein the first

10
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[25] The present invention provides a nethod and
apparatus for enabling a |legacy station to perform
virtual carrier sensing when a plurality of stations
wi t h heterogeneous capabilities coexist in a wreless
network. [26] The present invention also provides a

met hod and apparatus for 10 trandRrOTI/IKBR2006/000729

receiving legacy format data in a high throughput

w reless network. [27] The above stat GROIKRC@@O@@OOG
wel | as other obj ects, featues and advant ages, of the

f
p sen i nv. Lon econe cI o th
4R SRR 59 B e OIS oh nhr R ik e
15 Technical Solution [28] The present invention
r candedatp gomplanteith peeqpsd protaen) tenthecfirsp slatipn pyhareiy the
to, methods and apparatuses for transmtting and
r fiseprotargl Iselgamyvard comngetibtbawith the sacdvidghotoboloughput
wirel ess network. [29] According to an aspect of the

ppResent i nvapddr@ifg b hab@et dspedOoPihe\irekRdt tveRidinaheé is
transmtting | egaCy format data in a high throughput

(}gﬂﬂ)«ﬁ‘éﬁ & d” 6t Weﬁrmé( ri@gr Egtfﬁﬁﬂat‘?&’@ "h S gﬂ#%@&@pﬂg

e wreles netvvor el vi ng rst

co lant wi.th a fi rotocol, wherein the . fi 0
?&%@P%gkﬁ e oo B TR BUR B B rgreless Rbwork

transr_n_tted by a first station accessed to the .

virasmatting nBrshiolafe  campliante Bithga gbtsh rreteprli shta Wirgthstation

second protocol to the first station, wherein the

f sanpected tt the whircless dotwovig radd conepang sricendvilath compliang sdthca

pr ot ocol .

second protocol from the first station, wherein the first station is downward

_compatible with the second protocol.

[31] According to still another aspect of the present invention, there
is provided an apparatus of transmitting and receiving legacy format data in a
high throughput (HT) wireless network, the apparatus comprising a
transmitting unit which transmits first data compliant with a first protocol or
second data compliant with a second protocol to the wireless network, the first
station being downward compatible with the second protocol, a recetving unit
which receives data from the wireless network, and a legacy transmission
controlling unit which controls the transtrﬁtting unit to transmit the second
data in accordance with the second protocol.

[32] According to a further aspect of the present invention, there is
provided a method of transmitting data in a wireless network, the method

comprising accessing to the wireless network, receiving first data according to
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[ 30] According to another aspect of the present
invention, there is 5 provided a nethod of receiving
| egacy format data in a high throughput wreless

net wor k, the nmethod conprising accessing to the

wirel ess network, transmtting first data conpli ant

with a first protocol to a first PETHR2006/007260

the wirel ess network, and receiving second data

conpliant with a second protocol fromROYKRI®& 08 2006
station, wherein the first station is downward 10

c atible. with the se d,protocol .. [31] Acc ing.to
SHARRE! aing: hetslt (R Eriy b S cho o, B o
is provided an apparatus of transm tting and receiving
| cognesjed & tae veiealess i networkhiagh trasBiiRg AN prmpwigdesments
network, the apparatus conprising a transmtting unit
vidickhframeangandaths of clrasheldasa foothglchamtel bodding fi r st
protocol or 15 second data conpliant with a second

B9t ocol t oAddagdii Y &SHoheE Wepekt oft tAE phdsestinv&itidhi Mre
bei ng downward conpatible with the second protocol, a

CoCeLy] . ! " . e .t
S PR Mbdress M BERRE boltfhfing CRREV e liE RS
which contrals the trangmtting.unit to transmt the
SSETHEF 2 e nEoss c?&ﬁcr@"%"? ﬁﬁ’ie&aéaec%?ﬂf 98 oo ghgnnel
20 [32] According to a further aspect_ of the present

i hopding; whereimhibedirstdatasisdrangaiited fram pdistottatianagoapeated teg
data in a wreless network, the nethod conprising

dhe esgichygys t oetwoek,wiand| es stranstoniting, undcevhicingtrivsngts an
data according to 11 PCT/ KR2006/ 000729 RQ KR

ORKASHRASEn &G AR} Remdivivg cadth@ff eghantdle akédeidted atith ittse
transmtted froma first station

channel bonding.

Mode for Invention

[34] The present invention and methods of accomplishing the same
may be understood more readily by reference to the following detailed
description of exemplary embodiments and the accompanying drawings.

[35] The present invention may, however, be embodied in many

- different forms and should not be construed asrbein.g limited to exemplary

embodiments set forth herein, Rather, these exemplary embodiments are
provided so that this disclosure will be ﬁorough and complete and will fully
convey the concept of the invention to those skilled in the art, and the present
invention will only be defined by the appended claims. Like reference |

numerals refer to like elements throughout the specification.
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connected to the wireless network, and transmtting an
acknow edgenment (Ack) frame via each of channel s used
for the channel bonding. [33] According to yet another
aspect of the present invention, there 5 is provided
a W rel ess network apparatus conprising a receiving

unit which accesses a wirel ess nP@THKR2006/000729

first data according to channel bonding, wherein the

first data is transnmtted froma first ROMRY9.08.2006
connected to the W|rel ess network, and a transmttlng

whi ch now edgenent Ack franme
B cmoh or A ofiHAE Boasls SROHRRTRRE A S il ety

bondhté%mg/bde for Inventiaon [34] The present invention
andiT yaeksppetenikg desreibsd hereingfigr widh reference

understood nore readily by reference to the foll ow ng
detfhivtohart ilisgetionstaf oretlnfds exemiing ity examydatiyreertodinaends ofhe
acconpanyi ng drawi ngs. 15 [35] The present invention

NERY invRAGY 8 willie @iiemeioddhiteasieblyck of the Eloehart or N5 and
shoul d not be construed as being limted to exenplary

e@g&gdtféeﬁ%:agd g@i}bfn%&ﬁb dgfiﬂdc?dko ﬁg t@«{gzlhgﬂt ﬁé&fuﬁ%&ﬁ”&n‘fﬁe\y

provi I'sclosutre wl

BBy RS Ro S 1B Rchns, Thid Rl Mt

and the present 20 invention will only be defined by
tIRgrugHigBhefddearayided to g pacessere, @lﬁ?éem}\gﬂﬁﬁ?%l COMPEEr to
i ke el ements throughout the specification. 12
ROE¢IKRAOPGCONPRET, CROWCRPOETOBMA616 @ata processing apparatus to

produce a machine, such that the instructions, which are executed via the
processor of the computer or other programmable data processing apparatus,
create means for implementing the functions specified in the flowchart block
or blocks. These computer program instructions may also be stored ina
‘computer usable or computer-readable memory that can direct a computer or
other programmable data processing apparatus to function in a particular
manner, such that the instructions stored in the computer usable or computer-
readable memory produce an article of manufacture including instruction
means that implement the function specified in the flowchart block or blocks.
The computer program instructions may also be loaded onto a computer or
other programmable data processing apparatus to cause a series of operational
steps to be performed on the computer or bther programmable apparatus to

produce a computer implemented process such that the instructions that are
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[36] A net hod and apparatus for transmtting and
receiving legacy format data in an HT wreless
network i s described hereinafter with reference to

~flowchart illustrations of nethods according to

exenpl ary enbodi nents of the invention. It will be

under st ood that each bl ock of the POWAR2006/000729

illustrations, and conbi nati ons of blocks in the

flowchart illustrations, can be inpleROMRDS.08.2006
conput er programinstructions. These conputer program

instructigns can, be ovided to rocessor of a
garatied o fhecomputes ey rosemmatily ApparesECRdsteps for
or other_ programmbl e data processing apparatus to
pRpRetiag treciapefions speaifiedatthe Aewrhast bloek erdackswhi ch
are executed via the 10 processor of the conputer or
dBhEr pr ogrEavhrbbick od #icaflgprdresBusigtiappmentapsesentcr eat e
means for inplenmenting the functions specified in the

fheai& akimEit06#porddn &t ek Swhith 8SBpEeRRHE 6F mBfdSieditable
instructions may al so be stored in a conputer usable

ghstﬁ&ﬁﬁﬂé for iﬁ@%ﬂ@ﬁﬂixg% ﬂé’i@ ggédi’ﬁéd“lﬂ icGPnHtdnS Gt sl FPLIBYHET

r other progranmma ta processing apparatus to
function in a particul ar 15 nne such that.t

TG i B il SBay bp FHpRAged e
comput er - readabl e nenory produce an_arti cl eof,
rRPRkB JRaYLACE T G110 merfgde?rn%@rr%mbﬁa tworhlpgks thesn in

i mpl ement the function specified in the flowhart
lHuocdssion nialyon ket be FXaeuted sphatantialy ogncumenthy or the blavks
may al so be | oaded onto a conputer or other

Ahogsonmetidsbedataitdl DaRSfveGe afRaRbeRliiOumUuEe a
series of operational 20 steps to be perforned on the

CRRMYnShitAhv@b&er progranmmebl e apparatus to produce a
conmput er “i npl enent ed process such that the

| [§§} ructi oN§T mﬁesg{lgtwo%lg’s a%glldﬁ%?tgg%rgw&nbodimems of

the present invention include wireless networks capable of transmitting and
receiving HT data, e.g., an HT wireless network complying with the IEEE
802.11n protocol, a wireless network having compatibility with one of the
legacy format IEEE 802.11a, 802.11b, and 802.11g standards, and so on.

[39] FIG. 3 is a diagram illustrating a method of transmitting a
response frame by using legacy method according to an exemplary
embodiment of the present invention. HT stations 101, 102, and 103 and a
legacy station 201 coexist in a wireless network. In operation S10, the
transmitter-side HT station 101 transmits HT data to the receiver-side HT
station 102. As stated above, the HT data means data transmitted at a high rate

using a channel bonding or MIMO technique. The HT (High Throughput)
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RO KR 09. 08. 2006 executed on the conputer or other
progranmabl e apparatus provide steps for inplenenting
the functions specified in the flowhart block or

bl ocks. [37] Each block of the flowchart illustrations
may represent a nodule, segnent, or portion of code,
whi ch conpri ses one or nore executRP@QTKR20068/000720s
for inplementing the specified logical functions. It
shoul d al so be noted that in sone alteR&@MR 09.08.2006
i mpl ementations, the functions noted in the bl ocks

.occur out .of the.order. For e le t bl ocks
SHofnRS fiftoce lauBs sdiRinbdp Trarop Sl o H R ReEh s Bk
substantially concurrently or the blocks may
SEREIISHIOn, BE sntdenstia gomplignes with the SEER 8@21 In Bogrsebli ng
upon the 10 functionality involved. [38] HT wreless
rRiheschk secatvenside R staticaxid@pind the ahiitcmiabBRtstatioh 108 ken
present invention include wreless networks capabl e of

tikRASOI T dBQ, meﬁ peﬂf@ﬁﬁwﬂumgcaﬁi'er@aﬁm% €IdveveR Binkl the
W reless network conplying with the 1 EEE 802. 11n

2%%%8%%?%?9#8{@55 bﬁﬁfﬁ%ﬁ%”i@gfg@m ulgh et £
2. : I
it e pehsten R e BB RN dei ot apdidin

response frame by using | egacy nethod according to,. an
SHERPILBPYSY, sisbyPFERIIBE Phecy) cagishiensingeAfiFoPmRlating

stations 101, 102, and 103 and a |egacy station 201

agéranshissinn af thierkEl dats, operationiS11 beginp endie backo gy be he
20 transmitter-side HT station 101 transmts HT data

tierfohfed £t iviitingsoftid BIFS dataionon 102. As stated above,
the HT data nmeans data transmitted at a high rate

yapng a chappglyRentiendidTMMRL EEhingistes tHhdntifsion of
(Hgh Throughput)

the HT data, the procedure goes to operation S11. At this time, the receiver-

side HT station 102 transmits a legacy response frame after a duration of a
SIFS. The legacy response frame is an Ack frame generated according to the
802.11a, 802.11b, or 802.11g protocol. The legacy response frame can be
transmitted to and received from both a legacy station and an HT station. After
receiving each legacy response frame, each of the HT stations 101, 102, 103
interpret a legacy response frame and when the legacy response frame is
terminated, the HT stations 101, 102, and 103 go to operation S12 and perform
a backoff procedure after the duration of a DIFS.

[41] In addition, since the legacy station is capable of interpreting a
legacy response frame but incapable of interpreting HT data, it is allowed to

wait for the duration of the DIFS in operation S12 to prohibit the legacy
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14 PCT/ KR2006/ 000729 RO KR 09. 08. 2006 stations

i nclude stations adapting to protocol enabling high
rate data transm ssion, e.g., stations in conpliance
with the I EEE 802.1 In protocol. Since the

recei ver-side HT station 102 and the additional HT

station 103 can interpret HT dat POTH(RZ006/000729

virtual carrier sensing. However, since the 5 | egacy

station 201 is not capable of interpretRQYKR sedsooad
cannot perform virtual carrier sensing. Instead, the

cy,Station_det.erpines that a . nmediumis .currentl
PR R G fﬁeﬁgﬁ&@g@eﬁm‘a STty dhd BB
After conpl et transm ssi gn of the HT data,
opttont 04 ds eple 10 We’@?lﬁétealhﬂwémslﬁtfﬁalfope%? apywell gathedihed
after waiting of an EIFS duration. 10 [40] If the
t stativgwil 01,602 arviel 03T thetehlyiavoidir@Ipecomp heteatsteriozationi ssi on
of the HT data, the procedure goes to operation S 11.

A2y hi s ti nEG. Yhediageé MRktratiigtestiditusé 6f 4 PPDUQZAnsmitted
transmts a | egacy response franme after a duration of

St TRt SRR Ao

12 L‘\%[V rotocol. The |egacy response frarre can be 15
tl? 5?’1§ W% 0 and received fromboth a | egacy station
and.an HT statjgn. After receiving each |egacy

rlédponse f rERFIT siptipn gpabl Wéiamfraﬁsmlsswﬂeiwp%@m 93

interpret a | egacy response frame and when the | egacy
resyso iirceftwarveys starttveithregacyentcarnbles, He wtcavaysrage 101,
102, and 103 go to operation S12 and perform a
baakiréd forbeda@iprecd by dsgathstadoisat i on of a DIFS. 20
[41] In addition, since the |egacy station is capable
of441 Nt er pr eA i1&fcR format PPDU ((PLCP Protocol data unit)(30) includes
a L-STF (Legacy Short Training Field), a L-LTF (Legacy Long Training
Field) and a L-SIG (Legacy Signal Field), andra DATA payload. Similar to
FIG. 1, the L-SIG includes data transmission rate, Reserved bits, LENGTH,
Parity, and Tail Bits. The legacy format PPDU has the DATA payload
following the L-STF, L-LTF, L-SIG. L-STF, L-LTF, L-SIG contains
information regarding power management, signal and so on, respectively.
Legacy data follows the legacy preamble. Thus, the legacy preamble 30 can be
interpreted by both an HT station and a legacy station.
[45] When a PPDU 40 has an HT preamble added to a legacy
preamble, the HT station considers the PPDU 40 as being HT data. The HT

preamble contains information regarding HT data. The HT preamble consists

of an HT-SIG, an HT-STF, and an HT-LTF. The HT-SIG consists of multiple
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| egacy response frame but incapable of interpreting HT
data, it is allowed to wait for the duration of the
DIFS in operation S 12 to prohibit the | egacy 15

PCT/ KR2006/ 000729 RO KR 09. 08. 2006 station 201 from
perform ng the backoff procedure. Consequently, the

l'egacy station 201 is able to paPOTAR2006/060729

backof f procedure as well as the HT stations 101,

102, and 103, thereby avoiding perfor rREYKR 09.08.2006
deteri oration. [42] FIG 4 is diagramillustrati ng a

e B inad B PR TG b b BmsP G S SHBERR IS BInE o

present invention. [43] The HT station enables data
tthedidaticnsindroding seleaegstMRC)i #n bitsospecidying thsipressneawf

ways start with | egacy preanbles, the two ways are
sddivareded ceding oa S)@lﬂdhtgq:rapkﬂtimﬁciIMglvﬁ@aiw trahsyhisgios haslifeen
[44] A legacy format PPDU ((PLCP Protocol data

hﬁ&@&m hID GhidAOR (SSurdingPackty IRE Nurh@of HILBTRE
i el a L-LTF (Legacy Long Tralnlng Field) and a

g:aﬁ'sﬁéeh @ag@ AEE Sy Ao PATA Y e
ansm ssi on rate, ser d bit NGT ity,.apd
el B Dy lie] PR AR (oBkik FyiBhg
15 follow ng the L-STF, L-LTF, L-SIG_L-STF, L-LTF,
[vablepfessramier (SeramblardNITinfamation ingiqating Fhether the
managenent, signal and so on, respectively. Legacy
deiRtDU fintdnvesed ineo 4 sigead at pbasivihlt of Piuws 40INIHz (ZH4EBW),
preambl e 30 can be interpreted by both an HT station
ahd a2C TR € FRefy/ fos edb# EHecking. HT data follows HT-SIG containing the
above information, HT-STF, and HT-LTFs as much as the number of HT-
LTFs indicated in the HT-SIG.
[46] As shown in FIG. 4, if short data is transmitted in the HT
PPDU 40, a considerable increase in the HT preamble is caused, thereby
significantly increasing overhead. Thus, in order to transmit frames including
only short data, e.g., control frames, it is efficient to use the legacy PPDU 30.
In addition, the legacy PPDU 30 enables a legacy station to perform virtual

carrier sensing when the legacy station exists in a wireless network.

[47] FIG. 5 is a diagram showing a procedure in which a receiving

- unit transmits a legacy response frame when a transmitting unit transmits an

HT data using channel bonding according to an exemplary embodiment of the
present invention. When a transmitting unit selects two adjacent channels of a

current channel, that is, the current channel and a directly next channel or a
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[45] When a PPDU 40 has an HT preanble added to a

| egacy 20 preanble, the HT station considers the PPDU
40 as being HT data. The HT preanble contains

i nformation regardi ng HT data. The HT preanbl e
consists of an HT-SIG an HT-STF, and an HT-LTF. The
HT-SI G consists of nultiple 16 PRCIFIRQ00E/0050729
RO KR 09. 08. 2006 fields including a | ength of HT data
(Length), an MCS information defining ROWKRIPHE 6
codi ng schenmes (MSC), an bits specifying the presence
of, dvanced ¢codi ng, Soundi packet indicatin
véiﬂ“ﬁ% Pf"c"?%%ﬁi’fé?rgﬁi tﬁﬁ&%@%ﬁﬂgfb’@ﬁ SP&%‘I&O&H" ‘Pt,“elg and
antennas ( Soundi ng packet), the nunber of HT-LTFs in a
Sransats the sael tepoese{vgat, taf repmvingmnit recedrvs the sgme and
speci fying whether a short guard interval is applied
ttparBmita hdegaey rasporak fennfertarec Staantl. GI, 5 showsntdxample
val ue of a scranbler (ScranbleriNT), information

| naiiae b4 aﬁléﬁﬁi‘i%ﬁnéa?@ble BP%&@% Qprterticgnreld A Rceiver-
signal at a bandw dth of 20 or 40 MHz (20/40 BW, an

d
. f.i.el r Q. 1 -SI G
ST R erlosf o BB B lith U Bolioh Iy
HT- LTFs .as ch as the nunber of. HT- LTFs indicated in
{IREPOS Siee Ip 2ugrioRs AT spi-ghanpel foranipp S
transmtted in the HT PPDU 40, a considerable
i theyugh asingle et 8hr eanbl e i s caused, thereby
significantly increasing overhead. Thus, in order to
t[ahsmi t f rlamesh amnstades) thellbgamylrgspehse frardad @ carebgy. |
control frames, it is efficient to use the | egacy PPDU
SRansmiithedaBifbulh e uppBeard dgael subRdnsds. 40 abdigsn,aht Rgasy

station to performvirtual
response frame 30 can be received by HT stations and legacy stations existing

in the upper and lower sub-channels. A PPDU including a legacy response
frame consists of an L-STF (Legacy Short Training Field), an L-LTF (Legacy
Long Training Field), an L-SIG (Legacy Signal Field), and a DATA (Legacy
Data) payload, as described above with reference to FIG. 4.

[49] FIG. 6 is a diagram showing a procedure in which a receiving
unit transmits a legacy response frame when a transmitting unit transmits an
HT data using channel bonding according to another exemplary embodiment
of the present invention, in which antennas 181 and 182 transmit data to
different channels, unlike in FIG. 5. When the transmitting unit selects two
adjacent channels of a current channel, that is, the current channel and -a
directly next channel or a directly previous channel and the current channel,

bonded to each other, and transmits the same to the receiving unit, the
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carrier sensing when the | egacy station exists in a
W reless network. [47] FIG 5 is a diagram show ng a
procedure in which a receiving unit transnts a

| egacy response frame when a transmtting unit
transmts an 20 HT data using channel bonding
according to an exenpl ary enbodi nﬂ%CWKRﬁ@OﬁMT29
invention. When a transmtting unit selects two

adj acent channels of a current channelROMR dsses.2dts
current channel ‘and a directly next channel or a 17 -
PCT/.KR2006/ 00072 RO KR, 09. 08. 2006 di r ect evi ous
CREHTIEE SO G- e D PERADG RANTRIS * BERISTRESLEBRH her

reser chappeluHnkike isdlGy e<the Fepeciive anteanast 84 madils age

| egacy response frane to each channel. FIG 5 shows an
ecapahit ef handling differerd charanetse Thardcsivingopytasbessesflower and
handl i ng different channels. A receiver 5 side HT

Sippki SUb-@ARhQY Ssifd) the \edpeaive MEttnkd ] 31handNl 8daiha transmits
cont a| n| ng a |l egacy response frane 30 overl aps from a

o Sl R s Fp S APV P QO PLIARES forll Ry
A ﬂ%%éﬂ?feﬁﬁrﬁvq%aaﬁﬁ%ﬁocﬁiﬂnﬁfs o addi ?Snt h{ ﬁégh

aacy 10 response framg 30 can be receiyved

i ons arlerepeyiEmatdaia ssHaulianeeysiy 5@%%’11%%%%%? and
| ower sub-channels. A PPDU including a | egacy response
fooatrel dunsélsnd ankxignsion grEn¢llin gesponsiio atiramredransmifted
Field), an L-LTF (Legacy Long Training Field), an
Lusf g hahixd dowdifi,gisahodn & FIG. Samd 6 wBShAllole daclegadvat a)
payl oad, as described above with reference to FIG 4.

format data to be received by stations in the extension channel as well.

~and transnmits the sane to a receiving unit, the

[51] FIG. 7 is a diagram showing a procedure in which a receiver-
side HT station transmits a legacy response frame when the transmitter-side
HT station transmits HT data without using channel bonding according to an

exemplary embodiment of the present invention. When the transmitter-side

- HT station transmits HT data using an MIMO technique, the receiver-side HT

station utilizes one antenna 181 to transmit a legacy response frame via a
current channel. The transmitter-side HT station is capable of receiving the
legacy response frame received through the current channel. Other HT stations
can interpret the legacy response frame to enable virtual carrier sensing,.
Further, legacy stations communicating via the current channel can also
interpret the legacy response frame. A structure of a legacy format frame is the

same as described in FIG. 4.
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15 [49] FIG 6 is a diagramshow ng a procedure in
which a receiving wunit transmts a | egacy response
frame when a transmitting unit transmts an HT data
usi ng channel bondi ng accordi ng to anot her exenplary
enbodi nrent of the present invention, in which

antennas 181 and 182 transnit dat PCT/KRROOSIN00729

channels, unlike in FIG 5. Wen the transmtting unit

sel ects two 20 adj acent channels of a ROMR W@y

that is, the current channel and a directly next

diBhnel " bt RS PuEL RS R iU SR,

to the receiving unit, the 18 PCT/ KR2006/ 000729 A RO KR
Crngwits fisdegasy é’%@lhgl (iops PiapegTy aecordes ootk trapgnission
transmts a | egacy response frame to either channel
Uné¢thé&demplofeddy Bhe tranemnttespuletH N gaton. Sihn asceih@i-sidadTL82
are capable of handling different channels. The

rseRin\thi e HToimAICERBS ®anshilyviin @Bflod eRPRIyed Bh tihannel s
usi ng the respective antennas 181 and 182 and

t&&@ﬁm&%iéﬁgﬁﬁﬁ&{rﬁofn%@@yva[ﬁ ROAR &1 7SR HROT théHT

structure o egacy format frane is the sane as

i bed in.E . .[50] Legacy format data |sS
SIS0 B BORIG £, Tt in SRyt 5 EHO R Bt R G D hannel
and an extension channel, in response to a, frane
ttrans@sionoyg the raymher ehspatial stisama, medulafionsyehepes we . 5
and 6, which allows the | egacy 10 format data to be
reodmiguatd, pyard inderivalnand wseton aowuseasthanne handiag (4MH |
[51] FIG 7 is a diagram showi ng a procedure in which
anod) ehvbe deduicetefrbih thé MO MlhéscontfietAedinl thg Aable below.
response frame when the transmtter-side

Table 1 illustrates an exemplary modulation and coding scheme (MCS) table.

[53]
Table 1
Number of | Modulation | Coding Gl = 800ns Gl = 400ns

MeS streams schemes rate 20MHz | 40MHz | 20MHz | 40MH2
0 1 BPSK 1/2 6.50 13.50 7.22 15.00
1 _ 1 QPSK 1/2 13.00 27.00 14.44 30.00
2 1 QPSK 3/4 19.50 40.50 21.67 45.00
3 1 16-QAM 1/2 26.00 54.00 28.89 60.00
4 1 16-QAM 3/4 39.00 81.00 43.33 90.00
5 1 64-QAM 2/3 52.00 108.00 | 57.78 120.00
6 1 64-QAM 3/4 58.50 | 121.50 | 65.00 | 135.00
7 1 64-QAM 5/6 65.00 | 135.00 | 72.22 | 150.00
8 2 BPSK 1/2 13.00 | 27.00 | 14.44 | 30.00
9 2 QPSK 1/2 26.00 54.00 25.89 60.00
10 2 QPSK 3/4 39.00 81.00 43.33 90.00
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HT station transmts HT data w thout using channel
bondi ng according to an exenplary enbodi nent of the
present invention. Wien the transnmitter-side 15 HT
station transmts HT data using an M MO techni que, the
receiver-side HI station utilizes one antenna 181 to

transnmt a | egacy response frame \PEHKR2006/000729

channel . The transnmitter-side HT station is capable of

receiving the |egacy response frame r REMR ddvres
the current channel. O her HT stations can interpret

tho |l ooy rocnanen framn + A Anahl A (v v‘f Al oAr v Ay

IS 1 pyuuy LI PUIIOC T 1T TITS (v CTIADT © VAL U Al VAT 1)1 Cl1

sefising. 20 Furtgeiam | ¢9agy St 8bb@NS 160U NSLCA || NPo\iod)

the current chlannel cam also | i nterpret the I eggcy
re¥ponse 2rame. 1AM uct Uie qgf 78.00 egd63/0G or 3A7 f|r HGWHO

o oS24 b g et Lo [ zeoco

T OTT T\ UU T UUVYUT J T\ INITNVUJU. U, 2 UUU L\JLJ

i l{gqustrated in FyGam S|t hpudhi1Z,o0t head &r€i8660 Si £19.00T]

Statijon t(ransmitis the|legacy PPDU | n various nmgnners
aclboridi ng2t ot hé4tQAMsI SB6 on 1390ho876eH | d¢éd4 hy300198

transjm tt L-Etdeﬁ]{;lg&st tlﬁg qu 5h CEE%E! 15488 HT 4 00

ot 1 n.g Fia
Sttt oGt

\“AEREA YAV | L9 | ullglll I TUTT IBA A BAYAY |

enpl oyed by the 5 transmtter side HT station from MCS
\é[[algues I N e HTstatloR dah Slafsiit nBMﬂ%e ek SHANE bt

4. That is, the nunber of antennas used in data

u r?ﬁﬁg%ggh réﬁeﬁalﬁyggglﬁdl sﬁ&%td sugl{ I aagfs rﬁjlear.t -

S use |ng ra guar erval ,

Srch Boganae B E Brion @ S0 bap S@m@?&&é‘ ARt he
Tabl e below. 10 Table I illustrates an exenplary
rfcpdsmissiosna agacyowetiangcas pedpen yivios) carggy sensing. During
legacy format transmission, it is not necessary add an HT preamble to the data,
Therefore, overhead may be reduced when a small amount of data is
transmitted. In a case of a considerable amount of data, an HT format PPDU is
transmitted. In‘ a case of short data, that is, a small amount of data, e.g., a
control frame, a legacy format PPDU is transmitted, thereby reducing a total
amount of data transmitted and received in the overall wireless network and
implementing a wireless network in which the HT station and a legacy station
coexist.

[55] The term “unit” as used herein, means, but is not limited to, a
software or hardware component or module, such as a Field Pro gramfnable

Gate Array (FPGA) or Application Specific Integrated Circuit (ASIC), which

performs certain tasks. A unit may advantageously be configured to reside on
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[53] Table 1 Number of Mbdul ation Coding G = 800ns d
= 400ns MCS streans schenes rate 20MHz 40MHz 20WVHz
40MHz 0 1 BPSK 1/2 6.50 13.50 7.22 15.00 1 1 QPSK
1/2 13.00 27.00 14.44 30.00 2 1 QPSK 3/4 19.50 40.50
21.67 45.00 3 1 16-QAM 1/2 26.00 54.00 28.89 60.00 4
1 16-QAM 3/4 39.00 81.00 43. 33 90.PCT/KR200681000729
52.00 108.00 57.78 120.00 6 1 64-QAM 3/4 58.50 121.50
65.00 135.00 7 1 64-QAM 5/6 65.00 135.RO/MKRS.0E

8 2 BPSK 1/2 13.00 27.00 14.44 30.00 9 2 QPSK 1/2

AR DT X -,

2 16-QAM 1/2 52.00 108.00 57.78 120.00 12 2 16- QAM
Jracepry T husz Wit ey geludgoboway ehexamgple, cpmponents; suchss

- 216.00 116.13 240.00 14 2 64-QAM 3/4 117.00 243.00

80wt @ntho@énts, object-oriented software components, class components
and task components, processes, functions, attributes, procedures, subroutines,
segments of program code, drivers, firmware, microcode, circuitry, data,
databases, data structures, tables, arrays, and variables. The functionality
provided for in the components and units may be combined into fewer
components and modules or further separated into additional components and
units. In addition, the components and units may be implemented such that
they are executed on one or more CPUs in a communication system.
[56] FIG. 8 is a schematic illustrating an HT station which transmits
legacy format data according to an exemplary embodiment of the present
invention. The HT station 100 includes a transmitting unit 110, a receiving
unit 120, an encoding unit 130, a decoding unit 140, a controlling unit 150, a
legacy transmission controlling unit 160, and two antennas 181 and 182. The
antennas 181 and 182 receive and transmit wireless signals.
[57] The transmitting unit 110 transmits signals to the antennas 181
and 182, and the encoding unit 130 encodes data to generate signals to be
transmitted to the antennas 181 and 182 by the transmitting unit 110. In order
to transmit signals via two or more antennas using an MIMO technique, the
data must be divided and then encoded separately. Alternatively, in order to

transmit signals using channel bonding, the transmitting unit 110 selects two
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15 2 64-QAM 5/6 130.00 270.00 144.44 300.00 16 3 BPSK
1/2 19.50 40.50 21.67 45.00 [54] An HT station can
transmt not only the response franme but also an PPDU
of a control frane including short data such as a CTS
(Clear-to- Send) frame or an RTS (Ready-to- Send)

frame. During |egacy format 5 traR@HKR2006/000729

station can performvirtual carrier sensing. During

| egacy format transmission, it is not RCOER @dshoan
HT preanble to the data, Therefore, overhead may be

reduced, when a |1 amount, of data i.s .transmtted.
et £bangts. Sheihng wEEeN chatpel At ey 3okt ahanpel of a
format PPDU is transmtted. In a case of short data,
tditgetly previpus garmmel fbmbonsied fneash ogheg, anddrangmidhhersignals
frame, a legacy format PPDU is transmtted, thereby
negdtheibogdal dhahmdls. anmount of data transmtted and
received in the overall wrel ess network and

i[5®] enent i NhedeMivigh 84S 10@eMBI4s iBnair6h thé entbnas 181
station and a | egacy station coexist. [55] The term

"fgﬁis}g%,ta?ﬁ tHé&éEoﬁlg{ggfnﬁ' 140%30%es Hiétm%@lin}%%ed{réed‘ﬂ;é g to, a

war e or ware comnponent uch as a

Field Pro bl.e te Array. ?FPGA&HM lhcation
apiype bt 120 ERo da WRrE e dfstertvel g BRUNG! 1o
certain tasks. A unit may advantageously be confi gured
ttechnigyiedié ispecesatypeinteeedby dus raosmitied kiR thotvosciponds.
t he addressabl e storage nedi um and configured to be
d&flcut ed orTherlegaoy tnansmaissipn ooddlangsunifhfscongrolsrshortnay

i ncl ude, by way of exanple, conponents, such as

length data, e.g., a response (ACK) frame, a CTS frame, or an RTS frame, to

be transmitted in a legacy format. The control unit 150 manages and controls
the exchange of information among various elements of the HT station 100.
[60] FIG. 9 is a flowchart illustrating a procedure in which an HT
station receives an HT frame and transmits a legacy frame as a response frame
according to an exemplary embodiment of the present invention.

[61] The HT station accesses a wireless network in operation S301.
In this case, the accessing the wireless network encompasses not only

accessing an existing wireless network but also newly generating a wireless
network. In an exemplary embodiment, operation S301 may include

generating a basic service set (BSS), such as operation of an Access Point

{AP). Next, a first station existing in the wireless network receives first data

compliant with a first protocol in operation S302. The first protocol includes

protocols enabling high rate data transmission and reception, e.g., the IEEE
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sof tware conponents, object-oriented software
conponents, class conponents and task conponents,
processes, functions, attributes, procedures,
subroutines, 5 segnents of program code, drivers,
firmvare, mcrocode, circuitry, data, databases, data

structures, tables, arrays, and vPCITKR2006/000729

functionality provided for in the conponents and

units may be conbined into fewer compRETKR®¥DS.2006
nodul es or further separat ed into additional

AR Sod g Bisbr e AP Bt Sy I AEO A Raving

executed on one or nmore CPUs in a comunication
Slpsmarerd payapatipjlity vathi legasy femeatieqtecals.| ustrating an HT
station which transmts |egacy format data according
t[62]an exenmitertyme doodiwaed tompatthikity nssichetrein measnthatam
The HT station 100 includes a transmtting unit 110, a

npERId¥ gﬂm déNbi sokehre AtoRipaaBle ﬁﬁtwusf %ﬂ)?@sed Prétessibng

uni't 14 a controlling unit 150, egacy

TR PRGOS gy Bl PR iR R ERES
i i roRRg s TR B R e B AT SRR e

and the encoding unit 130 encodes data tq generate
Jrrefastlsandyag drangipimecei etk H detg aceradingie Hhedstengatation) The2
by the transmtting unit 110. In order 20 to transmt
sagead suewhert wigratedrsofiwareris evaikblete ialgwalata\deb@ated from
techni que, the data nust be divided and then encoded
Se_ﬂibﬁh?ﬁfalswn sbftivaratobe igtbipretedloome@iged 0 transmt

si gnal s using channel bonding, the transmtting unit

éﬂigﬂos el ect s 40ecetdnd b/ fiFAB0130 BéPnin B Wi Bher the first
9.08. 2006

data is transmitted using channel bonding in operation S310. If the first data is

transmitted using channel bonding, second data compliant with a second
protocol is transmitted via the respective channels used with channel bonding
in operation S320. According to the second protocol, frames that can be
interpreted by legacy stations receiving channels associated with channel
bonding are transmitted. Thus, if the first protocol is compliant with the IEEE |
802.11n, the second protocol includes protocols with which the IEEE 802.11n
protocol is downward compatible, e.g., IEEE 802.11a, 802.11b, 802.11g, or
the like. The transmission procedures have been described above with
reference to FIG. 3.

[64] If the first data is transmitted without using channel bonding

(NO in operation S310), that is, if the first data is transmitted using, e.g., an
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adj acent channel s, including a current channel and a
directly next channel or a directly previous channel,
to be bonded to each other, and transmts the signals
via the bonded channels. [58] The receiving unit 120
receives signals fromthe antennas 181 5 and 182, and

t he decodi ng unit 140 decodes the RCI/HR2006/000729

the receiving unit 120 into data. Wen the data is
recei ved using an M MO technique, it IROIKR®2308

‘integrate the data transmtted via the two channel s.

[ The l.egacy t sm ssj.on ¢ rolli nit.160
R PSrighly Sebopd e Romalish! vahe Sepopd ikl is ackg
frame, a CTS frane, or an RTS frane, to 10 be i
ttranpaHiedia gperation $33Padbe iransvissionprocedyse ha begndescribed
manages and controls the exchange of information
abrongwith réforgacetoditén b sApflesctibed-Bbose ahe sevoid Protodob0]
FIG 9 is a flowhart illustrating a procedure in

Vifid1Gdlesartotbldols SiitAtwiach the qRE(\RS0ad] i dowiwird cafghatible.
transmts a |l egacy frame as a response frane

16501 00 ST SERHRT0 e Bl

e HI station accesses a W rel ess

networ k. in operation,S301. I S, case,

068 R o e PR BArE S S RSB e BREE 8P e serry
accessjng_an, existing wireless network but_al so newy
Sekds alecrrg data inglydingeontroh Faggs, ;guch a5 Agk, &ISHBIlSs §te.
enbodi nent, operation 5301 may include generating a
66l ¢ ser vilde ssemd(dBB)an beunterpasted by tegntostatodnsase that
Access Point 20 (AP). Next, a first station existing
ithe Ieg@cyvitatiing 88n peforn KrtaflQairiee Serfsings A coartimglyt chigtse afit
with a first protocol in operation 5302. The first

RROSREAL dtChIMEES: traERl Rl Fri8BRR th AGvikd1&l neRidk dat a
e.g., the EEE 23

transm ssion and reception,
without legacy stations.

[67] It will be understood by those of ordinary skill in the art that
various changes in form and details may be made therein without departing
from the spirit and scope of the present invention as defined by the following
claims. Therefore, it is to be appreciated that the above described exemplary
embodiments are for purposes of illustration only and 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 therein.

Industrial Applicability
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PCT/ KR2006/ 000729 RO KR 09. 08. 2006 802.1 In protocol.
In addition, the first protocol may include protocols
having downward conpatibility with |egacy fornat
protocols. [62] The term "downward conpatibility" used
herei n neans that an upgraded protocol or software is

conpati bl e with past proposed protRCTAHR2006/000729

software. For exanple, the IEEE 802.1 In protocols can
interpret data that is transmtted and REO/MRaD od2ddee
| EEE 802.1 la, IEEE 802.1 | b, or |IEEE 802.11g

ocol, apd,can transmt/receive HI data.accordin
681 e i e dhpoerabedROvqiageordineds Feoerd GREHTOHNF Sed
software is avail able to allow data generated from
che prosery innent e wheaH hafpdonsgng degagy sfapprs eagh baving
managed. 10 [63] After receiving the first data, it is
different tnedmidsemhmapatilidesf doesist indawiaecles netveorknthe lezdey
usi ng channel bonding in operation 8310. If the first

digdtink San perRimWitthAatter Béhsipannel bondi ng, second
data conpliant wwth a second protocol is transmtted

Vikgythe re I ' I ndi ng
[ Ijr(;@]oper ati gﬁ%ggi%ﬁ’ %E@gg% tﬁg Hglglgltaweéﬂs?%(gdgﬁ pr0 gt&%col ,
frames. that can be 15 interpreted b egacy, st.ations
TSR kg o el G5B 5 BB SO R ER R RO g
are transmtted. Thus, if the first protocol is
cohpGingrangrission@ficiepey. 802.1 in, the second protocol
i ncludes protocols with which the I EEE 802.1 In
protocol is dowward conpatible, e.g., |EEE 802.11a,
802.11b, 802.11g, or the like. The transm ssion
procedures have been descri bed above with 20 reference
to FIG 5. [64} If the first data is transmtted

W t hout usi ng channel bondi ng
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(NO in operation S3 10), that is, if the first data is
transmtted using, e.g., an 24 PCT/KR2006/ 000729

RO KR 09. 08. 2006 M MO techni que, second data
conpliant with the second protocol is transmtted in
operation 5330. The transm ssion procedure has been

described above with reference t PETHIKR20806/000729

descri bed above, the second protocol includes

protocols with which the first protocolROKRWoVW. shos
conpatible. 5 [65] The wirel ess network shown in FIG

9 maybe an BSS with an &Ei or an | ndependent Basic
Service Set (1BSS) withodtl®®$ AP, The second data is
short data including control franmes, such as Ack, CTS,

RTS, dtc. [Aemethed ebdemamifiing lesseybdonmet edain etied bigh
| egacy stations, so that the |egacy stations can
rthfoﬁlghpntWifeﬂemhemk,itmmsﬂmdicnmpris&ugnr di ngly, the use
of 10 the second data enhances transm ssion

eff'C'a%Bé‘s)!m rﬂoﬁle\waés@sl%tw&kwrk W t hout | egacy
stations. I't Will be understood by those of

T

form an eparting

o e e byeﬁ}ftﬁa%ﬁﬁ%f%sa%dﬁp SRRy ek il &°

to be appreciated that the above described exenp %
embodi trABAMEtiag seqopd daiar emplianbwith)a %@%me%m ghe o

not to be construed as a Ilimtation of the invention.
Tgioac etherenf thehBrst pratntdl ds dowmngiane notoyatitie withpihe redeshd
claims, rather than the precedi ng description, and all
Mbfoasll ons and equival ents which fall within the
range of the clains are intended to be

2. The method of claim 1, wherein the second data comprises a

control frame.

3. The method of claim 1, wherein the second data comprises a
response frame transmitted in response to a result of receiving the first data or

a clear-to-send (CTS) frame.

4, The method of claim 1, wherein the wireless network is
compliant with the IEEE 802.11n standard, the first protocol includes the
IEEE 802.11n standard, and the second protocol is one of the IEEE 802.11a

standard, the IEEE 802.11b standard and the IEEE 802.11g standard.
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20 enbraced therein. Industrial Applicability 25
PCT/ KR2006/ 000729 RO KR 09. 08. 2006 [68] As descri bed
above, according to exenplary enbodi nents of the
present invention, when HT stations and | egacy
stations each having different transm ssion

capabilities coexist in a wrel esPGTWRRO0BIO0BT20Y

stations can performvirtual carrier sensing. 5 [69]

I'n addition, according to exenplary en‘ﬂ@/ﬂﬂt(@ﬁzddge
present invention, short data is transmtted in

TR T B e h BT % T

Clainms 1. A nethod of transmttlng | egacy format data
itrenamitiegrisingra ehagnplhondingananner, tbe Wepseittingethensedesd data
conprising: accessing to the wireless network; 5
reeapiriges rafsonigtingd thieasecamp ldatantiaveach of ¢hansdls plsed daolthe
wherein the first data is transmtted by a first
ShatrlePBoigessed to the wirel ess network; and
transmtting second data conpliant with a second
protocol to the first station, wherein the first
protocol is downward conpatible with the second

6. The method of claim 5 further comprising referring to
information regarding transmission mode included in the first data, before the

transmitting the second data.

7. The method of claim 5, wherein the transmitting the second
data comprises transmitting the second data separately and simultaneously via

each of channels used for the channel bonding.

8. The method of claim 5, wherein the transmitting the second
data comprises identically transmitting the second data by overlapping from a
lower sub-channel to an upper sub-channel associated with the channel

bonding.

9. The method of claim 1, wherein when the first data is
transmitted using multiple-input multiple-output (MIMO) technique, the
transmitting the second data comprises transmitting the second data via a

channel through which the first data has been received.
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protocol. 10 2. The nethod of claim1, wherein the
second data conprises a control frane. 3. The nethod
of claim1l, wherein the second data conprises a 15
response frame transmtted in response to a result of
receiving the first data or a clear-to-send (CTS)

frame. 4. The nethod of claim1il, PETNKR2006/00C0Z29
network is conpliant with the | EEE 802. 11n standard,

the first protocol includes the 20 |EROIR DI dB.2006
standard, and the second protocol is one of the | EEE

802.11 a standard, the IEEE 802.1 | b standard and the
| EEE 802.11g standard. 27 PCT/KR2006/ 000729 RO KR

09. 08. 2006 5. The nethod of claim 1, wherein when the
first @at a The methets mft chdmydi nyhereehdhs ewinslsayi negwork

manner, the transmtting the second data conprises
tooansises 4 high thivaglpt (HT) datien wida éemaby sttiah ahe BlTsstatzad
for the channel bonding. 5 6. The nethod of claim5

fipinkMafing QAR Me&dividg I @£ ChinpPBarit Owith Hhe Bt protocbE @ad dafig
transm ssion node included in the first data, before

PolibAPRSIhE LB 0B8R A Rpadfion! BendiRt il

arm erein ransmtting-tHhe secon

receiving data compliant with the second protocol.

11. The method of claim 1, wherein the wireless network
comprises at least two high throughput (HT) stations, the at least two HT
stations transmitting and receiving data compliant with the first protocol and

data compliant with the second protocol.

12. A method of receiving legacy format data in a high throughput
wireless network, the method comprising:

accessing to the wireless network;

transmitting first data compliant with a first protocol to a first station
connected to the wireless network; and

receiving second data compliant with a second protocol from the first
station, wherein the first protocol is downward compatible with the second

protocol.
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data conprises transmtting the second data separately
and sinul taneously via each of channels used for the
channel bonding. 8. The method of claim5, wherein the
transmtting the second 15 data conprises identically
transmtting the second data by overlapping froma

| ower sub-channel to an upper subRCITMR206/000Z29

with the channel bonding. 9. The nmethod of claiml,

wherein when the first data is 20 traRO/MKR DU 26
mul tiple-input multiple-output (MM) technique, the

transmtti t he. secand. data conprij.ses tr mttin
the sakond HBEwRE o et dmeherht B grod e EHEDRTE 2
dat a has been received. 28 PCT/ KR2006/ 000729 RO KR
oontyel 406 10. The nethod of claim 1, wherein the

W reless network conprises a high throughput (HT)
station and a | egacy station, the HT station
transmtting and receiving data conpliant with the

first jrot ogRl mahed @atRim 120WbkicatheWebdhd di8a SeBPRAsEs a
protocol, and the | egacy station transmtting and

r WVA I l:] i .
TEERh Rt AeRA 1 Wpottd B 8 REAREEE BORAE B o e
Cc ri ses Least two hi gh throughput (HT) stations,
tcﬁ%?—éq-sq:r@ﬁl‘%)m 10 stations transnitting and
receiving data conpliant with the first protocol and
data conmpliant with the second protocol. 12. A nethod

of receiving |l egacy format data in a high throughput
15. The method of claim 12, wherein the wircless network is

compliant with the IEEE 802.11n standard, the first protocol includes the
IEEE 802.11n standard, and the second protocol is one of the IEEE 802.11a

standard, the IEEE 802.11b standard and the IEEE 802.11g standard.

16. The method of claim 12, wherein when the first data is
transmitted using a channel bonding manner, the receiving the second data
comprises receiving the second data via each of channels used for channel

bonding.

17. The method of claim 12, wherein when the first data is
transmitted wusing multiple-input multiple-output MIMO technique, the
receiving the second data comprises receiving the second data via a channel

through which the first data has been transmitted.
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wirel ess network, the nethod conprising: 15 accessing
to the wireless network; transmtting first data
conpliant with a first protocol to a first station
connected to the wirel ess network; and receiving
second data conpliant with a second protocol fromthe
first station, wherein the first RPCI/KRR2O06/0DGT20d
conpatible with the second 20 protocol. 29

PCT/ KR2006/ 000729 RO KR 09. 08. 2006 13 ROKR®iohschdie
claim 12, wherein the second data conprises a control
franme., 14. The t hod .of, claim 12, wherein.the secon
dat a clgrrpriﬂ\?sng?%l‘g Pésﬁlﬁﬁ’%eu?r é{ﬁ’@rel"i‘a M EEESS il}?%wor
response to the transnitting the first data or_a
coarrisesans gl threnabput @Ehestatipy andigdegnsy stionfthe B station
wherein the wireless network is conpliant with the
[tEaiEmBORg hivh rstavidgrdata chmplant swithpribd dicgt protocblded datae
10 I EEE 802.1 In standard, and the second protocol is

QRpHbnt WRh tEEEed3Ad prd@cols bad day ReadyhQatideiERa®dttihgl 4nd
standard and the | EEE 802. 11g standard. 16. The nethod

N R T A

receiving the second data 15 conprises receiving the

second data via each of channels used for channe

bondin%. i . .
19.  The method of claim 12, wherein the wireless network

comprises at least two high throughput (HT) stations, the at least two HT
stations transmitting and receiving data compliant with the first protocol and

data compliant with the second protocol.

20.  An apparatus for transmitting and receiving legacy format data
in a high throughput wireless network, the apparatus comprising:

a transmitting unit which transmits first data compliant with a first
protocol or second data compliant with a second protocol to the wireless

network, the first protocol being downward compatible with the second

- protocol;

a receiving unit which receives data from the wireless network; and
a legacy transmission controlling unit which controls the transmitting

unit to transmit the second data in accordance with the second protocol.
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17. The nmethod of claim 12, wherein when the first
data is transmtted using nmultiple-input

mul ti pl e-out put M MO technique, the 20 receiving the
second data conprises receiving the second data via a
channel through which the first data has been

transnitted. 30 PCT/ KR2006/ 000729 PGW/KR200670007%29

18. The nethod of claim12, wherein the wirel ess

network conprises an high throughput R@YKﬂ@glggrg()@gd
a legacy station, the HT station transmtting and

recei vi ng ta co h the first t ocol and
dat a &orrpd[%ﬁﬁPP‘W hoF et QL HFTBR A6 SidcTRRASes a

Iegacy station transmtting and 5 receiving data
@@ml €.wi th the second protocol. 19. The nethod of
claim 12, wherein the wireless network conprises at
| east two high throughput (HT) stations, the at |east
two HT stations transmtting and receiving data

conmpl bant  vwihkRppdretuk bf SlhinP LOIEREIn FFsecdhll @Al Bomprises a
corrpl iant with the second pr ‘otocol . 20. An appar at us

[ t
955? Wﬁﬁ%%&%ﬁ@% EREE Bt SRR IR i of 8
S gz s ransmttlng unit which transmts first
?ﬁ‘i‘B CIR O&PFh a first 15 protocol or second
data conpliant with a second protocol to the wirel ess
network, the first protocol being downward conpati bl e
with the second protocol; a receiving unit which
recei ¥8s dditha dppersfushef vhaime|20s svheetimdhd wisahebs network is

compliant with the IEEE 802.11n standard, the first protocol comprises
compliant with the IEEE 802.11n standard, and the second protocol is one of
the IEEE 802.11a standard, the IEEE 802.11b standard and the IEEE 802.11g

standard.

24.  The apparatus of claim 20, wherein when the receiving unit has
received data using channel bonding manner, the legacy transmission
controlling unit controls the transmitting unit to transmit the second data via

each of channels used for the channel bonding.

25. The apparatus of claim 24, wherein the legacy transmission
controlling unit refers to information regarding transmission mode included in

the first data.
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a legacy transm ssion controlling unit which controls
the transmtting 20 unit to transmt the second data
in accordance with the second protocol. 31

PCT/ KR2006/ 000729 RO KR 09. 08. 2006 21. The appar at us
of claim 20, wherein the second data conprises a

control frame. 22. The apparatus PCT/KR2006/000729

the second data conprises a 5 response frane

transmtted in response to the transm ROjKRt@gd‘gg@b
data or a clear-to-send (CTS) frarre 23. The

appar t us cl ai m 20, erel e netmork LS
cohol Bt ARt 8 1 heriaie ?&aﬁanﬂn}gstumt
prot ocol conprises 10 conpllant with the | EEE 802.
trangrmidh ther spconth dathemybansauslp e eadh of shagnels gfsed Her the

| EEE 802. 11a standard, the | EEE 802. 1l b standard and
tchanneERdnd®f}?. 119 standard. 24. The apparatus of claim
20, wherein when the receiving unit has 15 received
dat a usi ng channel bondi ng manner, the | egacy

transm ssion controlling unit controls the

transgpt tiRgeU usedt&ffaaﬁﬁtzzf hense bongﬁhﬁm i u}lht

each channe e éhanne

3650 iBpoat oo R BY By Shsnins B0 bl raaﬁnmh%éhél”

transm ssion node included in the first data.
to an upper sub-channel associated with the channel bonding.

28.  The apparatus of claim 20, wherein when the receiving unit
receives data using multiple-input multiple-output (MIMO) technique, the
transmitting unit transmits the second data via a channel through which the

first data has been received.

29.  The apparatus of claim 20, wherein the wireless network
comprises an HT station and a legacy station, the HT station transmitting and
receiving data compliant with the first protocol and data compliant with the
second protocol, and the legacy station transmitfing and receiving data

compliant with the second protocol.

30. The apparatus of claim 20, wherein the wireless network

comprises two or more HT stations, the two or more HT stations transmitting

33




10

15

20

PCT/ KR2006/ 000729 RO KR 09. 08. 2006 26. The appar at us
of claim24, wherein the transmtting unit transmts
the second data sinultaneously via each of channels
used for the channel bonding. 5 27. The apparatus of
claim 24, wherein the transmtting unit transmts

identically the second data by ovPCITKR20068/000729

| oner sub-channel to an upper sub-channel associ ated

wi th the channel bonding. 28. The appaROJKRog%saidns
20, wherein when the receiving unit 10 receives data

usi,ng ul ti.pl e-i nput ti pl.e- out pu ) tecghnjque,
(e et e corpians Ptk chah S PLOORL bl bR oy, Pt
channel throulgh which the first data has been

it sscordiproegol. The apparatus of claim 20, wherein the
W reless network 15 conprises an HT station and a

| egacy station, the HT station transmtting and
receiving data conmpliant with the first protocol and

data gompl ipnhethbd Noft Rgnsnifi@ENdatpriat §Cireledndetwogk, the
| egacy station transmtting and receiving data

qgé{fg(gd@d’llﬁsp%g#ﬁéw t he second protocol. 20 30. The

apparatu ¢l ai m 20, wherein the wirel ess network

conpri ses .t r more HI stations, the two or nore HT
stati &ﬁ%esfrngﬁ%*?ﬁet‘Wﬁieggs NSWOBET/ KR2006/ 000729  RQ KR

09. 08. 2006 and receiving data conpliant with the first
pr ot odeseiving fiesh dafa decpsding fe chgnppl bonding, wherein the first data

is transmitted from a first station _connected to the wircless network; and
transmifting an acknowledgement (ACK) frame via each of channels

used for the channel bonding.

32. The method of claim 31, wherein the wireless network is
compliant with the IEEE 802.11n standard, the first data is compliant with the
IEEE 802.11n standard, and the ACK frame is compliant with the IEEE

802.11a standard, the IEEE 802.11b standard, or the IEEE §02.11g.

33.  The method of claim 31, wherein the transmitting the ACK
frame comprises transmitting the ACK frame simultaneously to the respective
channels associated in channel bonding.

34.  The method of claim 31, wherein the ACK frame is a legacy

format data.
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t he second protocol. 31. A nethod of transmtting data
in awreless network, the 5 nethod conpri sing:
accessing to the wirel ess network; receiving first
data according to channel bonding, wherein the first
data is transmtted froma first station connected to

the wireless network; and transmPRECTIKR2006/000729

acknow edgenment (ACK) frane via each of channels 10
used for the channel bonding. 32. The ROJKR @b.03ajo&
h

31, wherein the wireless network is conpliant wt

the | EEE 802. 11n standard, the first data is conpliant
with the |EEE 802.11n standard, and the ACK frame is
conpliant wth the |EEE 15 802. 11a standard, the |EEE
802. 188 st dnWHEless BHWOKAPPEREISFOMPIISEE: 33. The net hod
of claim3l, wherein the transmtting the ACK frane
conpr iasreseiving nuuiti whiich gictdseesACK irfeleasrpetsioni kit d neveiveb \irsto
the respective channels associated in channel

liaadicherdingQo Fhannkh Boﬂﬁiﬁ%‘,l oFhefin BeAirgl data isWRRERItREA fRen a

ACK franme is a | egacy ormat data. 34

P/ SR 0 WA AALS AR AROG2AR6 35, A wirel ess

network apparatus conprising: a receiving unit which

acces3y Sangm\l%ilrlge {11?1 Whic tt\rl\é%rsrﬁlit%qg acknowle gsenIeln{ (C'ACK) frame

via each of channels associated with the channel bonding.

36. The wireless network apparatus of claim 35, wherein the
wireless network is compliant with the IEEE 802.11n standard, the first data is
compliant with the IEEE 802.11n standard, and the ACK frame is data
compliant with the IEEE 802.11a standard, the IEEE 802.11b standard, or the

IEEE 802.11g standard.
37.  The wireless network apparatus of claim 35, wherein the
transmitting unit transmits the ACK frame separately and simultaneously to

each of channels associated with the channel bonding.

38.  The wireless network apparatus of claim 35, wherein the ACK

frame is a legacy format data.
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data according to channel bonding, wherein the first
data is transmtted froma 5 first station connected
to the wireless network; and a transmtting unit which
transmts an acknow edgenent (ACK) frame via each of
channel s associated with the channel bonding. 36. The

wirel ess network apparatus of cl aPCITKREE08/000F29
10 wireless network is conpliant with the | EEE 802.1

In standard, the first data is conpli RO/KR hotdaeoos
| EEE 802. 11n standard, and the ACK franme is data

conpliant with the | EEE 802. 11a st.andard,. the | EEE
502, 198 st ahdBrhod G FmsTfigeafd An14 gvaeigaapioTsthe
37. The wirel ess network apparatus of claim 35,

vpethed epmMESINg r ansnitting unit transnits the ACK frame
separately and sinultaneously to each of channels
associaatasingi thtywitelescitwod; bondi ng. 38. The wirel ess
networ k apparatus of claim 35, wherein the ACK 20

f r ame rb&eidng G2 a¥ahe¢oBihg 4@ titnn MG KRR 06 Gifst Aata
RO KR 09. 08. 2006 39. A nethod of transmtting data in

3 Msﬁ{i&?cﬁﬁ&%ta"ﬁ"s!‘st fdionfEL SO tgé’%%iegé fwoflC GRS N9
the Wi reless netvvorﬁ, receiving Tirst data according
to channel . bondi n erein the. first dat 5.

t  ans HAPPBTRS G9F0Rd QAL pias aeh il e Tt thephannel
wi rel ess network; and transmtting second data via

daudings whergindbe seagnd datads atchar-t CTS) frame or a request-
to-send (RTS) frame.

40. The method of claim 39, wherein the wireless network is
compliant with the IEEE 802.11n standard, the first data is compliant with the
IEEE 802.11n standard, and the sccond data is compliant with the IEEE

802.11a standard, the IEEE 802.11b standard, or the IEEE 802.11g.
41.  The method of claim 39, wherein the transmitting the ACK
frame comprises transmitting the second data simultaneously to the respective

channels associated in channel bonding.

42.  The method of claim 39, wherein the second data is a legacy

format data.

43. A wireless network apparatus comprising:
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bondi ng, wherein the second data is a clear-to-send
(CTS) frane or a request- to-send (RTS) frane. 10 40.
The met hod of claim 39, wherein the wrel ess network
is conpliant with the | EEE 802.11n standard, the
first data is conpliant with the |EEE 802.11n

standard, and the second data is ROAIVKR2006/000¥%29
| EEE 802.1 |la standard, the | EEE 802.1 | b standard,

or the | EEE 802.11g. 15 41. The net hOdR@INR“O@O%%OOG
wherein the transmttlng the ACK frane conprlses

transmtting t ond dat | tan

o eGP g HE AN SCeRT e iTaIFe SRR Gt frt
42. The net hod of claim 39, wherein the second data is
datacgerrgling o chemehbonding whemin fheirsidatais trrasmgted from a
apparatus conprising: 36 PCT/KR2006/ 000729 RO KR
@9st QtutidA @6nreected d@ ihei wigel emsinietwdrkcdndaccesses t he

wi rel ess network and receives first data according to

channglirAGmetiAg untMei @ Radshietsfal sfeﬁéndj@dtélviaseabﬁ 3h sdnhERd
froma first station connected to the wreless

eI AREN: ﬁgqh@cﬁéﬁgﬁ%rié%anne%ﬁ mg sEnli’ &P Y me%wo-

secon via eac assocl at ed wt

t he bondi n wher second data is a
é?@a&m Eet%ft?or?ﬂg(lgrggg?lg&uest-to-send ( RTS)
frame. 44. The WI rel ess network apparatus of claim 43,
wherein the wreless network is conpliant with the

| EEE 802. 11n standard, the first data is
44.  The wireless network apparatus of claim 43, wherein the

wireless network is compliant with the IEEE 802.11n standard, the first data is
compliant with the IEEE 802.11n standard, and the second data is data
compliant with the TEEE 802.11a standard, the IEEE 802.11b standard, or the

IEEE 802.11g standard.
45. The wireless network apparatus of claim 43, wherein the
transmitting unit transmits the second data separately and simultancously to

each of channels associated with the channel bonding.

46.  The wireless network apparatus of claim 43, wherein the

second data is a legacy format data.

47. A method of receiving data in a wireless network, the method

comprising:
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10 conmpliant with the | EEE 802. 11n standard, and the
second data is data conpliant with the | EEE 802.11 a
standard, the I EEE 802.1 I b standard, or the |EEE
802. 11g standard. 45. The w rel ess network apparat us
of claim43, wherein the 15 transmtting unit
transnmts the second data separat EGTMRZOOG[OOOTZQ
simultaneously to each of channels associated with
the channel bonding. 46. The wirel ess ROWR 09.08.2006
apparatus of claim43, wherein the second data is a
| egacy for, rralt?tﬁata 20 47. A method of receiving data
in a WPYeSTIRE L HHEFMSIRS 068 et hod conpri si ng: 37
PCT/ KR2006/ 000729 RO KR_09. 08. 2006 _accessing to the
wi r el &gasmigtingofingt data serapiiant iwith qhiapiel baadlagé@wgimtémwn
wi th channel bonding to a first station connected to
chncoicd @b desvingléssmelyorkywhdr ecei vi ng acknow edgenent
(ACK) franme transmtted via each of 5 channels used

for thgeRianneknd@bdichttnt (AUK)N Gafmie! Fhnstliféd Ofla 4éh of
The nmet hod of claim47, wherein the wirel ess network

R R R T e e T

standard, and the ACK frame is conpliant wth the | EEE
10 802.1 | a standard, the | EEE 802.1 | b standard, or

the, | EEE 802. 11g. ) ) )
48. The method of claim 47, wherein the wireless network is

compliant with the IEEE 802.11n standard, the first data is compliant with the
IEEE 802.11n standard, and the ACK frame is compliant with the IEEE

802.11a standafd; the IEEE 802.11b standard, or the IEEE 802.11g.

49.  The method of claim 47, wherein the receiving ACK frame
comprises receiving the ACK frame simultaneously transmitted via each

channels used for the channel bonding,.

50.  The method of claim 47, wherein the ACK frame is a legacy

format data.

51. A wireless network apparatus comprising:
a transmitting unit which accesses a wireless network and transmits
first data according to channel bonding to a first station connected to the

wireless network; and
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49. The nethod of claim47, wherein the receiving ACK
frame conprises receiving the ACK frane
simultaneously transmtted via each channels used for
t he channel bonding. 15 50. The nethod of claim47,
wherein the ACK frane is a legacy format data. 51. A

Wi rel ess network apparatus conpri PGQ'JKR2606[000729

transmtting unit which accesses a wrel ess network

and transmts first data according toR@iKﬂlogm@jO@g
to a first station connected to the wireless network

and 38 PCT/ KR2006/ 000729. RQ KR.09. 08. 2006 ei vin
o R ERVinE S\ HBIoR SckivAR A kB e Gy ARG i 9
wherein the ACK franme is transnmtted via each of

otherme the ACSKdrme isdrapsmiited yéa each o plannpls gasosigtad with thee

first station. 5 52. The wi rel ess network apparatus of
chaingl bdndingfomithe filsestationr.el ess network is conpli ant
with the | EEE 802. 11n standard, the first data is
conpliant with the I EEE 802.1 In standard, and the ACK
frame is conpliant wth the | EEE 802.1 | a standard,

1o S5 SR RN il LSRR, i

V\vlﬁtr]lreless netulr%rk is compliant with the IEEE 802.11n standard, the first data is

compliant with the IEEE 802.11n standard, and the ACK frame is compliant
with the IEEE 802.11a standard, the IEEE 802.11b standard, or the IEEE

802.11g.

53. The wireless network apparatus of claim 51, wherein the
receiving unit receives the ACK frame simultaneously transmitted via each of

the channels used for the channel bonding.

54.  The wireless network apparatus of claim 51, wherein the ACK

frame is a legacy format data.

55. A method of receiving data in a wireless network, the method
comprising:

accessing to the wireless network;

transmitting first data compliant with channel bonding to a first station

connected to the wireless network; and
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receiving unit receives the ACK frane sinultaneously
transmtted via each of the channels used for the
channel bonding. 15 54. The wirel ess network appar at us
of claim51, wherein the ACK frame is a | egacy format
data. 55. A nethod of receiving data in a wirel ess

network, the method conprising: PCITKR2006/000729

wirel ess network; transmtting first data conpliant
wi th channel bonding to a first stati oROJKReot®bde
the wirel ess network; and 39 PCT/ KR2006/ 000729 RO KR

09. 08. 2006 recel econ ata t tted vi each
of onareroes Sednd e R 3 eAdOns Pphep e 167 e
first station, wherein the second data is a clear-to-
shpnet bywling frgmptherfist statinye S¥herein fenpcondrdptariy apiear-tp-
56. The net hod of claimb55, wherein the wireless
rsend\ RS )i feam ecarrapdeiyaest-toasenld (RW8) frisBE 802. 1 I n st andard,
the first data is conpliant with the |EEE 802.11n

standard, and the second data is conpliant with the
| EEE 802.1 |a standard, the I EEE 802.1 | b standard,

or thegl EERE04d1g. o#%éﬁﬂ 53 h&h&%fnh% Virefds@ iBwtk is

wherein the receiving conpri ses rece|V|ng

e 2 L RO o M o i

of cI ai mb55, wherein the second data is_a le atﬁ
IEEE 802.11n standard, and the second data is compliant wi e IEEE

802.11a standard, the IEEE 802.11b standard, or the IEEE 802.11g.

57. The method of claim 55, wherein the receiving ACK frame
comprises receiving the second data simultaneously transmitted via each

channels used for the channel bonding.

58.  The method of claim 55, wherein the second data is a legacy

format data.

59. A wireless network apparatus comprising:

a transmitting unit which accesses a wireless network and transmits
first data according to chaﬁnel bonding to a first station connected to the
wireless network; and

a receiving unit which receives second data, wherein the second is

transmitted via each of channels associated with the channel bonding from the
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15 format data. 59. A wirel ess network apparatus
conprising: a transmtting unit which accesses a

wirel ess network and transmts first data according
to channel bonding to a first station connected to the
20 wreless network; and a receiving unit which

recei ves second data, wherein the RETKRROOB/000729

transmtted via each of channels associated with the

channel bonding fromthe 40 PCT/ KRZOORONKR Do 63 dis
09. 08. 2006 first station and is a clear-to-send (CTS)

frame or a request-to-sen T frame. 60. The
el fud FR SRt Bhue o 3ot ertid TSk
wirel ess network is conpliant with the | EEE 802. 11n
framtdard, the first data is conpliant with the | EEE
802.1 In standard, and the second data is conpliant
with the | EEE 802. 11a standard, the | EEE 802.1lb
standard, or the IEEE 802.11g. 10 61. The wirel ess

net wordo, apPriedtaieledd dehbild afparMherddi Blainh €59, r KRG B
unit receives the second data sinultaneously

A st eorgh S I mmtaonel s et

?cb%ﬁﬁg{wa%ﬁ %Bfl hil' gtarsl(?a%&nadnddt%te %e{i,o%d adaltaeg ac%&plia.nt

with the IEEE 802.11a standard, the IEEE 802.11b standard, or the IEEE

802.11g.

61. The wireless network apparatus of claim 59, wherein the

receiving unit receives the second data simultaneously transmitted via each of

the channels used for the channel bonding,

62. The wireless network apparatus of claim 59, wherein the

second data is a legacy format data.
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