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Descri pti on METHOD AND APPARATUS FCOR TRANSM TTI NG AND
RECEI VI NG LEGACY FORMAT DATA | N H GH THROUGHPUT

invention relates to wirel ess network, and nore
particularly to nethods and apparatuses for
transmtting and receiving |legacy format data in a
hi gh t hroughput wi rel ess network. Background Art [02]
Recently, there has been an increasing demand for
ultra high speed communi cation networks due to
wi despread public use dDesesptrerrnet and a rapid
increase in the amount of avail able nultinedia data.
Si nce MEEHOD AND'APPARKSTUS HOR TRANSMIFTENGEANDD as
LAL\REﬁmng@%Emﬁw FOR®IA ﬁ%sr@ HNQJ{J@H?I%R%MH?UW
rate has drastica f ou ps to
WIRE?“gEﬁm 2 TWORIE

about 100 Mops. Thus, eed Ethernet transm ssion
has gai ned popularity and wi de spread use. Currently,

I ntensive research int [ .t Ethernet is under
way. An increasing int gl;"g}%‘%czgﬂ%l e wrel ess network
connecti on and comuni cation has triggered research
i B0d and dev@edpaent inentipn s¢lates to ARNECI¢Ss debyeorks @ad more

referred to as WLANs), and greatly increased
ayaiticalaillyito ynatfiods and apparatuses for transmitting and receiving legacy

format data in a high throughput wireless network.

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 transmission 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 LANs,

WLANSs hasve various advantages, including wireless networking capability,

Field [01] The preBemnKR2006/000729
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performance due to | ower transm ssion rate and poorer
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vari ous advant ages, including wreless networking
capability,greater nobility and so on. Accordingly,
WLAN nmar kets have been gradually growing. [03] Due to
the need for a higher transmi ssion rate and the

devel opment of wireless transm ssion technol ogy, the
initial Institute of Electrical and El ectronics
Egggatas anability pre o gnoAacordinglynWaAN mapketnhaygbeen gradually
transfer rate of 1 to 2 Mps, has evolved into
agvwawmingd standards including |EEE 802.1 la, 802.1 Ib
and 802.1 Ig. The I EEE 802.1 | g standard, which

uted] zes a tDRNG McSiied for' aﬂhghéi‘ftraﬁsmﬁs@ﬂrd‘t@ﬁﬁd the the 5
GHz-'National Information Infrastructure (Nil) band,

;?g?ﬁl(gﬂlflaﬁ%?aﬁ#elefsg ﬁgljtijs g ﬂe)fllurcb'l%rf Ju‘nBi ﬁéﬁtﬂ% ((fa: DM

ransm SSi on an I ncreasi ng

e R opiE Easthenr @EEE&%@@P%@%@&%&{ weeilss

| EEE 802.1 II% standard and OFDM transm ssion )
t adrnsientpie ehhte 2 Mbes.Hap evplved iatsadyenged stapdardp gurjuding

Recently, wireless Internet services using WAN,
sOEERIBN2d 14,M821db ahd ReX.é1hdde IEELRORAdg staddaydlfveliel by
Korea Tel ecommuni cati on (KT) Corporation of Korea.

D R o T e

C Rtttz d? (NII) band, uses orthogonal frequency 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 IEEE 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 Telecommunication (KT)
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 wireless data communication
systems, which have been completed and promulgated or are being researched
and discussed, include Wide Code Division Multiple Access (WCDMA),

IEEE 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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di scussed, include Wde Code Division Miultiple Access
(WCDMWR), | EEE 802.1 |Ix, Bluetooth, |IEEE 802.15. 3,
etc., which are known as 3rd Generation (3G

comuni cation standards. The nost w dely known,
cheapestwi rel ess data comuni cati on standard is | EEE

802.1 Ih,, a series,of |EEE.80 .. An | EEE Ib
Vetess dia S TR apo standard 1 FEErdA2eLPon Setes ot REBR
rate of 11 Mops and utilizes the 2.4 GHz-Ilndustrial,
séP2Adxfhr IERRJ03bH WAAN staplard dghiversdata frapgpisyien alsid
bel ow a predeterm ned electric field w thout
penaxirasiaate ofil i Mbgseand etitings the Ad<piz-dudlusiel, Scientific,| dBEE
802. 1la W.AN standard, which delivers a nmaxi nrum dat a
r M&iedl (Mg, which kén be da-teRida Prededinige Celblric fRkE
802.1 I g devel oped as an extension to the | EEE 802.1

| Sl apaah sl E‘?a‘.t e é%??@ﬁ;‘i%%an‘iég P‘éé@&ﬁ@ﬁ?ﬁ%ﬁgg? ‘
T - WLAN, whi ) i
LN G, 3 diiv s eyt e el bindfe B2

access (CSMA) net hod. According to the CSVMA nethod, it
i @%Veb@}dﬁmngﬁﬁp%rlEEE&%dﬁé%eveéonqd ag e extensipmto the
channel is not in use, that is, if the channel is

i dEEE 80Rdiha standard $ortdatartsanisinissibn ih thet hé Gitralandlusing
busy, retransm ssion of data is attenpted after a

proFtRYViem i Reensielytsti rebdaf@ebas el apsed. A carrier
sensing nultiple access

[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, retransmission of data is attempted after a
predetermined period of time has elapsed. A carrier sensing multiple access
with collision 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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with collision detection (CSMA CD) nethod, which is an
i nprovenent of the CSMA nethod, is used in a wred

collision avoi dance (CSMA CA) nethod is used in
packet - based wirel ess data conmmunications. In the
CSMY/ CD net hod, a station suspends transmtting
signals if a collision is detected during

transm ssion. Conpared with the CSMA net hod, which
pre-checks etqer a ch nelwki occupi ed pefore. .

t frAREAIsEoN G sigaals Whema collisieaiidetesterduring the fransayisyion,of
suspendstransm ssion of signals when a collision is
detznals @dd transonigs & jam signah iminothes gtaben ) ighamsit ghhe
transmts a jamsignal to another station to informit
ofocéureenoe ofthe eoldicionf Aftlrethe aiahdnsision oftht gam sigeal, the station
transm ssion of the jamsignal, the station has a

I 3R¢9 PnkamiAktko P BEd&Pof Qélaﬁ ghddesAng tr’é%?ﬁiﬁﬁ%%i%nals. In the
transmtting signals. In the CSMY CD net hod, the

S i e transm ' j . f

¢ FONR B e AR ot A A T B Rl By Rt dee
period fqor a predeterm ned duration befo ,
{ therinadibgrrbes lgmna havt 4 P@ﬁoaskofgpﬁﬁ for a predgtermined
col lision of signals occurs during transm ssion, the
d dueation hefore transmrispiaioin aveidieotlfsiqrert stghalss Ifiarmotlisieneef by
two tines, thereby further lowering a probability of
CGighalsiooturs [i0Gdg (Fasnissidd, B duedtivad it ehdams backedt peniod
physical carrier sensing and virtual carrier sensing.
PWﬁb&@iethWo&fmés?ﬂr%féB? R 1Swdrih gt d 1R oW Bty G collision.
sensing of "active signals in the wireless nmédium
Vg2 car e ERR D it RSO AR LB Plarricr

rmation regar uration o

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 virtual carrier sensing mechanism cannot be adopted.
[07] IEEE 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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occupation is set to a nedia access control (MAC
protocol data unit / physical (PHY) service data unit

after the estimted duration has el apsed. However, if
the MPDU/ PSDU cannot be interpreted, the virtual
carrier sensing nechani sm cannot be adopted. [07] |EEE
802. 11n provides coverage for | EEE 802. 1la networks
at 5 GHz and I EEE 802.1 I g networks at 2.4 GHz and
enabl es s} ations of variqQus data rag‘ielé to coexist. For
ofepsmiticd reqrved ah high fateh dn Jugh; asase. dbg '¥8ac A0RE FHYf he
CSMA/ CA net hod, the stations nust interpret MPDU PSDU.
Hpexfoon virgeheargergensing, that is, |egacy stations, may
not often process datatransm tted/received at high
rf0%s. | n sUQ. hiscadara stiveurk efaeslated ait ifomnmt hywicil Layer
performvirtual carrier sensing. [08] FIG 1 is a data

: |
SUSEAaN Me tiol AT LB ol ke

a fJl by .th E 2. .1da 0l ... They PP
TEFR 0235 Plosesbf s et S AR Bicer &RFUFE e
Unit (PSDU). A data rate field 3 a .dafa | engt
ave Serark Dot UBeE AR g IBraE SH T ¢
that follows the PLCP header of the PPDU. The data

r areusiel &0 deternzine a {gngthdeft adatafigld tthat ifell awvthe PECR headar 9dd
to determne the tine of the data being received or

t e BRPDUL dthe dataantelficldp@ afidtheidag length fiald £at alserused to
sensing. In addition, in a case where a Message

Prigleffile thedide Whie dalHdillg feBei®6r ot tBinSinttteld] {Hefbgd from
the received PPDU, a

performing 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 may be upgraded for transmission and reception of HT data.



"Dur/1D" field, which is one field anong the header
fields of the MPDU, is interpreted and the nmediumis

WO 0063046 determ ned to be busy for an expectBOI/HR2006/000729
time period of the nedium In a case where a preanble
field and a signal field of a PPDU franme bei ng
received are only erroneously interpreted, nedia may
attenpt data transni ssion by a backoff at a
predeterm ned Extended Inter-Frame Space (EIFS), which
is_ longer than a D stributed Cbordlnatlon Functi on

mw%@é@gapy slgtionspia eonventosal station aspotnerfora virtyal
rredl a access of all stations available in DCF is not
emamwice sensjn@Pecduse these staidoris oammnt éntenpres thes'tDurdDS tiwdd on
usi ng a conventional protocol or a |l egacy station and
a prisgit ifl itieodi@ghiwtich (W4S kragéraiticd And asived by tHeeH T s@eoy.
station may be upgraded for transm ssion and reception

of 14T dat a. ljgey qf, dlagﬂaﬁemﬁéfra%gma@a 1QPacPsta@s f ith 2 96@
st at’i on cannot perf orm VI rt ua carrier sensing because

5 piataneoiph rth ARk BhGRLR s aﬁﬁ%&@é’%é PR o

b the HT station, [10] FIG. 2 is a diagr

i IPNE%l!tM’(f plagorshaving 4 wgigtyoldtarsmissionicppabs ltle@woemst
transm ssion rate is incapable of performng virtual
c@ityli er sens\ wapsatiger-sadgohigh groughpof staticat (abbrsvinwdiang a
variety of transm ssion capabilities coexist. [ 1 1] A
t ranghitfet-side SITUSTA) ol isharseitioh Ruinpbligg with tHealBPEeso2alt 1ed
as transmtter-side HI STA) 101 is a station conplying

gﬁgcg({?§%%d§f§f€r§ u%m%ra o %Qﬁcﬁngfe@hﬂaﬁé &td Rditipi APul
que or a nultiple Input

10  multiple output (MIMO) technique. Channel 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

15  electrically controls directivity using a plurality of antennas. Specifically, in an
MIMO system, directivity is enhanced using a plurality of antennas by
narrowing a beam width, thereby 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

20 antennas in the MIMO system. In this regard, when data is

transmitted/received using the channel bonding or MIMO technique, capable

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

ing a plurality of antennas ecifjca n an
VISR 9@? T, camnpbeead e anpi tdisereed et hby%% CRHSF ity
of antennas by narrowi ng a beam wi dth, thereby form ng
a sgisingx¢nables afphysical dayies &i mfotxmaatnlMAﬂtheravl@than@e}b@mwé ]
fromone another. Accordingly, a data transm ssion
s pasydoililebydiidctiag tWhatheathepih zsﬂszh dayd MR ieydv e
increases as nany tinmes as there are antennas in the

Nllpme%hﬁamledep of J&b'gptfoﬁ%mr MENhEhRidaBcarrier sensm%/lls'vD

ansm tted/rece| ved using the channel bonding or

BB PRI Rt o

I egacy at| ons, cann
t r[gﬂsm t t ed/} e dapupitigeside %h?ﬁggg tr@%?nf“itse]fnéléﬁs? ng

enabl es a physical layer to informan MAC | ayer
whietetwsr-sisle dhiafhal 1 Rgedsiney they HT dlata dnyl tdasreids amgTwhet her
t he physical |ayer has received a predeterm ned | evel

ofackiedgddeaitnPQVE) to thewSnsrhiter-pidy SITCSTA 4ot in Rp&ERBS NY
is not associated with interpreting of data

t "tl?e%@éﬂzéc?ﬁT%@a Aﬁ%ﬂ]‘ﬁ%q%l Ih;‘l airal {03ti88blki& Hﬁégfgfe‘tl_rﬂr{e's@g de

STA 101 transm ts a rece| ver - si
%tara?lﬁ%h I?I“? Ack Alggl-m?i%tg%d%rna 10}151? WRth 1c e BT (ﬁ%and the HT

Ack are transmitted and received, is set to a Network Allocation Vector

(NAV), 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 interpreting
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

adversely affecting data transmission efficiency.
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Ack. Assuming a duration in which the HT data and the
HT Ack are transmtted and received, is set to a

Net wor k Al l ocation Vector (NAV), the nmediumis

consi dered as being busy. Then, the additional HT STA
103 waits for an DIFS after the | apse of an NAV period

random backo
CUH Ty ¢ FanbinlEEERT AT F%éﬁrdm% i @R e frame,
statlon 201 is a station co with the | EEE 802, 1
| suclepEmACK, a BeqwaptorSeng (Br S0 @é@%&eaﬁm -Sead (GlcafEames is
of interpreting HT data. Thus, after a duration of the
HiraAskitied atthe chrae dity rathys thealirectdy piegious fmamiecngowevee, if
| egacy station 201 waits for the duration of an EIFS

apkk ¢AG01 REPJRE MameRARKAE trafititted bitBie sAHAEMa P48 hé TR

201 wai ts longer than other stations, that is, the

gfga??dﬁ&ﬁ e i R SRS UBatl STA
?E%I” e 3 preceicy t‘tedlﬁr%@éylﬂa” i i, ety

speci fi es a control response frane, such as an ACK, a
Rétfulegacytforngtdlgtag e dj T data hag g preanghlsandiH{ sempl fieldpre,
is transmtted at the sane data rate as the directly
praddedatherefa;, suimch elndsdv en jncrdas¢ inethe om¢rhedd afesPPi¥e whieme
cannot be transmtted at the sane data rate as the

diniadabide BE AT Gamk @ FBult i ddibiSdrated pbifersamict t&patd &
hi ghest rate in a basic

the legacy format PPDU. That is to say, the length of the legacy format PPDU

complying with the IEEE 802.11a standard is approximately 20 ps while the
length of a newly defined HT PPDU is 40 ps 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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thereto, which leads to an increase in the overhead of
an PPDU, which may cause the ACK frane to result in
deteriorated perfornmance conpared to the | egacy format
PPDU. That is to say, the length of the |egacy fornat
PPDU conplying with the I EEE 802.1 la standard is

ap Jr%%equ$%w4%?%$ﬂ§qx%§? {olrl Of%ﬂ?htlesvgogxwt Ina
Cbnsequently, there exists a need for enhancing
pectirkiance of network utilization by transmtting

| egacy format data, e.g., an ACK frame, w thout an HT
plegjnbl e whénGa3 isepdiagrastititstoaning ammsthod oftteampmétinglat a
transmtted froman HT station, which may prevent

v irési)Hﬁ'ée frdthé bﬁﬁsﬁ@l&hé}&n&h@&"a&&k&iﬂ% REA Seffpthrpr operly.

r|pt|on of Draw ngs IS a schematic

dla rg ﬁt east daglforrmt PPDU as defined by the
hﬁP&?S‘& pvn%gg,] FIG 2 is a diagram

|IIustrat| ng_that a station with a | ow transm ssi on
r&t¥ is | nc%é Aot & aoqla%éwﬁllﬁ{a.qgg\sl?t@tsaaﬁwap??é’P
sensing when aplurality of stations having a variety
oftransmitiediand resaivedpubh HT statoncoexi st in a network;
[18] FIG 3 is a diagramillustrating a nethod of

t [201sm t ti n§I@. 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



response franme by using | egacy nethod according to an
exenpl ary enbodi nent of the present invention; [19]
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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 HT data using channel
bondi ng according to an exenpl ary enbodi nent of the

resent inv ion; [21] FI.G 6 .is a diagram show a
Bl{g edur e |ﬁ:q&‘/h18&‘ha O‘P’é}b”é'i I&Pﬂ@atlﬂﬁiatpr‘?cﬁaﬁrgﬁ?f”i“ %ﬂgg%icy
response franme when a transnmtting unit transmts an
HFtatian seagsicn gn EHaitenee awbwaismuts adegacy ifismneras agawonss
exenpl ary enbodi nent of the present invention; [22]
FlaGcordinigso an dxengplamy eatbodiment af theqresdntr iaveémionhi ch a
receiving unit transmts a | egacy response franme when

t IRsd16RBSHT Tnbvbmibpuni t transmts an HT data w t hout
usi ng channel bonding; [23] FIG 8 is a schematic

illustrating an HT stati f smtting | egacy
format data accordi ng%:egﬁrgﬁﬁgrrré}g%ﬁnent of the present

UL 8 e S e B AL
frame and transmts a | egacy frame as a response
acoshlmgriglegecyastationdapeepym shtvetivartien scosing whepaadunlity of
| r;:/afil(::xsl \?Vlnth 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 wireless
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 transmitting 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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Di scl osure of Invention Technical Problem[25] The
present invention provides a nethod and apparatus for

sensing when a plurality of stations with

het er ogeneous capabilities coexist in a wireless
network. [26] The present invention also provides a
nmet hod and apparatus for transmtting and receiving

| egacy format data in a high throughput wrel ess
network. [27] .The apove stated objects as well as

o hEr T JEriitied P4 ok ST 2GRS Bete Wrelpstengivate And
invention will becone clear to those skilled in_ the
asecongd slatar eompdignbivithHeserond prpiasg] Wethe dirgitstasion, wherein the
Techni cal Solution [28] The present invention rel ates
t dirstipretbesi Ss devnvoard compalibte méthphe $dcond prokacot.o net hods
and apparatuses for transnmitting and receiving | egacy

f gSO]Ht dat a Aot} @NadoMic@ USHRY lof e BFeS8&S iRRINMIBA Kthere is
[ 29] According to an aspect of the present invention,

BP0 PRI, A, HEAIERAL IS 58 Rl
AL e T SO BB SSCERE Tt S, e
a first protocol, wherein the firstdata is transmtted
byrapsmitting fistadatencemsplinnt evith o e protedobde mefitabrskation
ar::gnnected to the wireless network, and receiving second data compliant with a
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 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.
[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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second data conpliant with a second protocol to the
first station, wherein the first protocol is downward

wa@eowpasidbt e with the second protocol. [30] AccPCTKRV06000729

10

15

20

anot her aspect of the present invention, there is
provi ded a nethod of receiving | egacy format data in a
hi gh t hroughput w rel ess network, the nethod

conpri sing accessing to the wirel ess network,
transmtting first data conpliant with a first

rotocol to a first station connected to the w_reless
p@bmek bopding, whereln My St olate datransyipd ifiom afipsh station
second protocol fromthe first station, wherein the

f icosectedatd the wsretbosvmstivatkc eng dtankrhisting tah adkeowledgendent
protocol. [31] According to still another aspect of

t A cHY RaREVialcAMEOT dHannel$ 1R For tﬁe BrAMedRsdap, appar at us
of transmtting and receiving | egacy format data in a

t hroug I I
COIY 5 ng'a ¢t A BT A pRIITRLA
data_co Ilantlvvltht tyéotoo or second at hich
cOMPIAVEHRE Wi S° & 88%9:‘%‘8 aBl?acS? ESPIPESIPRE (RFFEnga it whic
network, the first statlon bei ng _downward cqnpati bl e
WiREIEsEdied SHEPY RAtWOEC 8nd rscql\éeéeﬁvr sigtay H?QOTW df channel
receives data fromthe wreless network, and a | egacy
t banding sshaaindbe firssIdatang transnitteh ifiom & Ginst rstaition tchenected to
transmtting unit to transmt the second data in

agedr AAbIess Whdthvofld)€ afi€C andrapk@it@s®! unit 33hhiohc Codrdinitg taf
a further aspect of the present invention, there is

acknowledgement (Ack) frame via each of channels associated with the

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 as being limited to exemplary
embodiments set forth herein. Rather, these exemplary embodiments are
provided so that this disclosure will be thorough 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.

12
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network, the nethod conprising accessing to the
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t ochannel bondi ng, wherein the first data is
transmtted froma first station connected to the

W reless network, and transmtting an acknow edgenent
(Ack) frane via each of channels used for the channel
bondi ng. [33] According to yet another aspect of the
present invention, there is Pr ovided a w reI ess
néi®or k appdk aethod apdrapRasthy fox o4 trapBitingrpduReevVingiegacy
accesses a wWireless network and receives first data
adommat idatg it en EHawirelessbwtwionigs deskebed ereinafidrivith refeaence
is transmtted froma first station connected to the
Wit b@sBarniglu¥@dtions anshethotls @(ﬂ:&fﬂlﬁ{tmmipldry efbediments of
transmts an acknow edgenent (Ack) frame via each of

CAAGLRioAS g%ll?ﬁ% %l ddsdoBd e e RAINK! of*?ﬂé“ﬂb»@&hart’\’b de for

Inven tion [ he present 1nvention and nethods of

oy P B e S of B gimdBe P e HUSRFTigb i bY

exenPI ar%/ enbodi nents and t he acconpanyi ng draw ngs.

[ 3P encated hy<SORPUfeh PEYEIIB iNSHEGLIONS o WREFE COMBRLCE PSSR d
in many different fornms and should not be construed as
b énstrapctionsi car de poovadeditp lagprgcessob ofl o gemeral puienosé cpmputer,
herei n. Rather, these exenplary enbodi nents are
pispavidl piirpRee t:dSlﬁputbﬂ'l oB otliesprogeuingablé ddta pectdstipaipphraando

conplete and will fully
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 in a
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 other programmable apparatus to

produce a computer implemented process such that the instructions that are

13



convey the concept of the invention to those skilled
in the art, and the present invention will only be

waledoonegdeby t he appended cl ai ns. Li ke ref er enCBCT/KR2006/000729

nunerals refer to |ike elenments throughout the
specification.[36] A nethod and apparatus for
transmtting and receiving | egacy format data in an HT
wi rel ess network i s described hereinafter with
reference to flowhart illustrations of nethods
according to exenplary enbodinegbr of the invention

| exgfuted ¢iethe FEBPELHAPTH AT ABMABICORAIGS PHYIET HFRIAF ¢
illustrations, and conbi nati ons of blocks in the

f inplehenting thedsuatians spesifiedam theeflawablad ipbovkend blpeks.
conput er programinstructions. These conputer program

I [31]r uct i onEaclablobk opthe\iotHart dlBtrptisessoepeier a
general purpose conputer, special purpose conputer, or

O (iRl SQPN TR BoRI AR R0BE, WRISEREprARPSRAS R0k @x ecutable
produce a machine, such that the instructions, which

are. executed. vi.a the ocessor ,of. the c ter or

R R T S O
means for inplementing the functions specified.in the
f Patrdiikatin porpe pltepatiyedupiementasions, s iyasians potsgrin fhe
instructions may al so be stored in a conputer usable
oblasksmay eccureatiabthe ondendroy exaraplectave Wocksshown ronput er
or other programuabl e data processing apparatus to

f yeessioh indy én fadsr bd exebwed sEbn@tiallseuhuir&aly drhie blocks
instructions stored in the conputer usable or

C HIYWoRTetiRRE BE b feclRATA Yhe e AHYCEdEN d@ﬁe&lhﬁlltg%peﬁ the
manuf acture including instruction nmeans that inplenent

10 t%ﬁlﬁﬁﬂﬁh§gﬁb&i%%0ifiEd in the flowhart bl ock or
bl OCKS. )

[38] HT wireless networks according to exemplary embodiments 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

15  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

20  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)

14



The conputer programinstructions may al so be | oaded
onto a conputer or other progranmabl e data processing

W@ppansi4es t 0 cause a series of operational stBEEKRR006H00729
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performed on the conputer or other programable
apparatus to produce a conputer inplenmented process
such that the instructions that areexecuted on the
comput er or other programabl e apparatus provi de steps
for inplenmenting the functions specified in the
flowchart block or blocks. [37], Each RQl.ack of the

f SEeRRInelude slpRsAdapting m&%‘%}reé@@mgqaglm{héé
segnent, or portion of code, which conprises one or
mbraasraissiont G| Hationstin gernplianse fwdth therd -1 gprotesol.
specified logical functions. It should also be noted
t Isadceithe fRBRerdill€HMatdtion 100Rhe drridditionnlsHT tstation 103 can
functions noted in the blocks nmay occur out of the

OliteForet TOT d55HBY FerfdrhOviRLAKA fict IWhg. RofeeEESiAtOMe TRY
in fact be executed substantially concurrent{y or the

bl ti i . er,
AT ¥ ABR e LE e ARG bptE oo R
wi rel ess networks according to exenplary e di nents.
oM ITEHL SHFIEE spInE pelRed hE IRy tAloR dPisTRtags HeE ot s
capable of transmtting and receiving HT data, e.g.,
agurRntly busy ctberehy pardotning physjdah garviet sensing Ameoamg@tmg
In protocol, a wireless network having conpatibility
Wiolf ragstgissibn bhibe IHED @4y, dperatieh Sl EBEgifi¥and dBakofdZay Bd b,
and 802. 1l1lg standards, and so on. [39] FIG 3 is a

dijeebanad 4 Walthle T IPEhRMoR! transmitting a

[40] If the transmitter-side HT station 101 completes transmission of
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

15



WG k@bilsnas7 101, 102,

10

15

20

response franme by using | egacy nethod according to an
exenpl ary enbodi nent of the present invention. HT

coexist in a wireless network. In operation SIO the
transmtter-side HT station 101 transmts HT data to
the receiver-side HT station 102. As stated above, the
HT data neans data transmtted at a high rate using a
channel bonding or M MO techni que. The HT (Hi gh

Thr oughput) statj ons include_stations_adaptin 0
oPBBE DT EhELeGmMEIRS Pk Deprbeedarn eMEGTEN, e lggacy
stations in conpliance with the | EEE 802.1 In

pistation 801 iSiblcte faktecipate @i the backioffeprefeduteasiveall asghe Hid
the additional HT station 103 can interpret HT data,

t ReyioRe1 6191 02,nd 103 the@by hayiding PeHoenankle deredsratioh.nce
the | egacy station 201 is not capable of interpreting

:"I4ﬂat a, it F‘ilé.”!i‘ %tdiQﬁﬁﬁqQIlﬁth‘égig W ru&Gale’of APPERN BaRGnitted

st'ead, the |egacy Station ermnes that a nmedi um

IS _ecurrent b t her eby.. perf ornin hysi cal [44 er
SR G Y an TER sipn iR e Bl R e B¢
data, qperation SI | begins and a backoff nmay be
pPFISERHBYCIAPRer wai ting of an EIFS duration. [40] |f
the transmtter-side HT station 101 conpl etes

t [43Isni ssi oMhefHT statiodTerdhtea datateangmission andreagepitontio two
operation SI 1. At this time, the receiverside HT

S twalyk.08int® Bwd hvanssthit vith 1ELE Pycahdi@hsewd hayearf ter a
duration of a SIFS. The | egacy response frane is an
A | G the 802.1 la, 802.1
SRS, SEIRERL FPERIS) e

pr ot The | egacy response frane
¢ TE4]be A legacy 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), and a 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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transmtted to and received fromboth a | egacy station
and an HT station. After receiving each | egacy

wo ewpose’ frame, each of the HT stations 101, RORKR1@®8/000729
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interpret a | egacy response frame and when the | egacy
response franme is termnated, 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 capabl e of
interpreting a | egacy response franme but incapabl e of
i deldsppduding a2 lengthe I Tidataj(Gengthly a MG Infermatiog defipiag
duration of the DIFS in operation S12 to prohibit the
| egsiviativatnd nodiog s¢heores MASCoram ity spénifyirertho pfesence of
procedure. Consequently, the |egacy station 201 is

albeariced padifg, Gl Slﬁlh&ing Tyaﬂhﬂ? indecakiaf ivhpthee eahsftissach Nuslbleen
as the HT stations 101, 102, and 103, thereby avoi ding

p € g
AR Gl o g ety g urdhel S¢ A9y o
recei ved t at.i cordi to ap.exe ar
crbten Yol o ST REG Bpe BT PadfiteahRe
station enables data transm ssjon and reception in two
wahert gerd drterviabis aapliedde gdatageginn of g dizine Sherkcilh gn inital
two ways are structured to be interpreted by |egacy
stvalue ofi8 scifathb]er AS ¢rembleyINID), neforRiod indicatdr Wwhabhedhd
data unit)(30) includes a L-STF (Legacy Short Training
FippIDD) is dntertelifinfole2@@fy atl ObhdWidth BF DG of- 4@ Mz @OH0BW),

L-SI G (Legacy Signal Field), and a DATA payl oad.

Siafl h¥RE Reld for error checking. 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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FIG 1, the L-SIGincludes data transm ssion rate,
Reserved bits, LENGIH, Parity, and Tail Bits. The
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L- STF, L-LTF, L-SIG L-STF, L-LTF, L-SIG contains

i nformati on regardi ng power managenent, signal and so
on, respectively. Legacy data follows the | egacy
preanbl e. Thus, the | egacy preanble 30 can be
interpreted by both an HT station and a | egacy
station. [45] Wien a PPDU 40 has an HT preanbl e added
t dirgetlyeRaipupehaanel aad the @it @ltaafl?—lobm@sﬁéq %P@h@th%and
PPDU 40 as being HT data. The HT preanbl e contains

i thosmiig the same paa thiceigingundtathe recEinanginipreeeivkd the same and
consi sts of an HT-SI G an HT-STF, and an HT-LTF. The

Wm%rﬁit@@l’é‘gh@ Rsptnséthink B &fch@hsiel . NEIG) Gi shgwa ah exGhiple
o HT data (Length), an MCS |nforrrat|on defi ni ng

S pec| fé‘ edth ?ﬁ&&qgi&%&?@ ?Pﬁgdﬁ re%[‘ cl’ﬂinh@ls A receiver-

yi ng e presence o vance codlng, Soundlng

i.ndi cati.n vvheth r t n
PSR 3ot ShwipYs i i maB iR g G RBRmRE Adesacy
nurrber of HT-LTFs in _a transmtted PPDU ( Number of
Hrespapse, frameshbeverleps Gpmct ipyengpbaghanned to an upRsr sulyghangel
interval is applied to a data region of a franme (Short
Grpuglna singleiaatenual e of a scranbl er (Scranbl er FNIT),
i nformation indicating whether the PPDU is converted
| M8] a si gnah seh aa ikaabe] Wk fegaty AGpdiise 4QAmtID dad®e40
BW, and a CRC field for error checking. HT data
{_rﬁr}‘_a %: }_@ he ﬂgﬁér%ﬁ‘ %v&é}%uﬁkeﬁéiﬁlels njg"a[d’c!ﬁ#dnoﬂre IE%acy

LTFS as nuch as the nu

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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indicated in the HT-SIG [46] As shown in FIG 4, if
short data is transmtted in the HT PPDU 40, a

thereby significantly increasing overhead. Thus, in
order to transmt franes including only short data,
e.g., control franes, it is efficient to use the

| egacy PPDU 30. In addition, the | egacy PPDU 30
enabl es a |l egacy station to performvirtual carrier
sensing when the | egacy stfation exists in a wreless
nEabine W EpoiRpahe Sand i Gansiie ST GO B PR Bur o

in which a receiving unit transnits a Iggacy response

f etiher ohivarel. Inlikens K@ 15, tlae tespective amenrias 43 hand-82q4ete a

usi ng channel bondi ng according to an exenplary
eghndloeHandling diffefhesiemnhels. Meretaving hie acasses lower and
transmtting unit selects two adjacent channels of a

c HP%&@hbchQrﬁﬁﬁsl usidg E rdsPectivB @ntelhids@RY a6HABY 8hd RRndts
directly next channel or adirectly previous channel

and. t he rr n :

© s e S B 0 R AR B P o el B8 B i
unit receives _ the sapne and transmts a | egacy response
f thggmepsdsgibed #hhkE- 4 FI G 5 shows an exanpie in

whi ch each antenna is incapable of handling different

clizgiinel s. ALegawifoematiddta iFingtltaneaslydrapsoytteddn bother | ap
node in which data containing a | egacy response frane
3Qonysirchaftel hfid#m extéByear chaile] thaspsise toa ABme ppasmitted

sub-channel through a single antenna 181. [48] In such

aRsind ThARREborldiEs, 2§ SRR 1FIBOHERA bIwhHRh dlowdthel&racy
format data to be received by stations in the extension channel as well.
[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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transmtted through the upper and | ower sub-channels.
In addition, the | egacy response frane 30 can be

WO eweilsaed7 by HT stations and | egacy stati ons eRCBEKR2@6/000729
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in the upper and | ower sub-channels. A PPDU i ncl udi ng
a |l egacy response frane consists of an L-STF (Legacy
Short Training Field), an L-LTF (Legacy Long Trai ning
Field), an L-SIG (Legacy Signal Field), and a DATA
(Legacy Dat a) payl oad, as descri bed above with
ferencetoFG 4. adlara show n.
?f)? locedur e A lﬂmaé‘ﬁl %ﬁé@e% &I} ﬂPe PPNt esﬂi Station
| egacy response frame when a transn1tt|ng uni t
t teansmnits thedegaelr PERUainyarings mhrienedcepisig tedheaatsmissien
to anot her exenpl ary enbodi nent of the present
i myethdd employed bwhihehraasthittenside HAlstativth. TB2 rdceizvasside Hdat a
to different channels, unlike in FIG 5. Wen the

t IsBRSHIchA béthforiedd &%@@&ﬁnﬁmnaﬂaﬁ@&ahp@b@mf{h% of a
current channel, that is, the current chann and a

di e I
R S M@%ﬁ”afuggtno%aﬁi?ﬁwﬁad%%‘%ﬁ‘f
r ts th ane_to.the uni t rece|V|ng
W%EDS[TMWQSQFI@? g’t‘?d‘“m ﬁg %tmé‘s P%P&a‘ﬁ a@asponse
frame to either channel. Unlike in FIG 5, the

r draperoission ontheammbsr oBspatisltredns, anedudatioatstlenass used,
handl i ng different channels. The receiving unit
acodingeste) guaat indsrdal Lydarse stibers-iseufathanied bogliihet0 MHz
respective antennas 181 and 182 and transmts the sane

%(cérﬁ@@&éaﬁed HAABhSOES Malddsedethbfatdah tl?e Tﬁm@wow
forma frane is the sane as described in FIG

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

[33]
Table 1
Number of | Modulation | Coding Gl = 800ns Gl = 400ns

MES streams schemes rate 20MHz | 40MHz | 20MHz | 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 | 90.00
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 28.89 60.00
10 2 QPSK 3/4 39.00 81.00 43.33 90.00
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[50] Legacy format data is sinultaneously transmtted
to both a control channel and an extension channel in

as shown in FIG 5 and 6, which allows the |egacy
format data to be received by stations in the

extensi on channel as well. [51] FIG 7 is a diagram
showi ng a procedure in which a receiverside HT station
transmts a | egacy response franme when the

trancemttar._cida HT ctatian trancmtc HT dAat o vwthaont
+—=aHsSsH—t—e—si-ge———Sta+H-oh—+—HahisHH++S5—F+—O0agta—M

TTOTT

usijag [channel porgligagm arcqydi Ngs3 & 5”1(%?%)%”p!nszf7)§ 120.00

PTDOdI[TTENT Of [ NEe present I nvention.|] wWien
firdasnitter-si de16DABE af | @ t 1 arB0a t|s16400datés.6ds | 1§0.ad

M MO tlechni que| the recpiver-side HI statijon utilizes
1104, 1 ALE13 | 24000

ond3aftenfa 18! 1 ahs

i 343 |current thanaah Thayd r 205 esegode 18dlos| 3b.88

S cafgabte of fecervrng[the t¢gacy TesSponsE 11 ame
edei yed téhroughes-bamMcul r erg ¢ hdonel|. 270t0oelr 144144 | 300.00

[
f
$tatigns can interlgret [ he Ie%ac¥5response frane|to
@ i caBfSKer ked& nm1 &t hAQ-?OI £ &7 45.00

stations comunicating via the current channel ~ can

I i nt | re
25 | 72! P R ORE o TPANSEN e R ol TG
Fl 4. i | lustrat i.n EIGS, 5t th

- SR 5PR] o pevst Bongdife et wohag ady AR -
varigus manners according to the transm ssion nethod
ependyiEamegr anRTS (RepdiriteSend)sframee. Prringdegagy formae

recei ver-side HT station can be informed of the

5 t transnissien,criegaelysadioncpd pyréatnbyirttdiearrier sensing. During
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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 Programmable
Gate Array (FPGA) or Application Specific Integrated Circuit (ASIC), which
performs certain tasks. A unit may advantageously be configured to reside on

the addressable storage medium and configured to be executed on one or more
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transmtter-side HT station from MCS values in the
HT-SIG field of the HT PPDU shown in FIG 4. That is,

t he nunber of spatial streans, nodul ati on schenes
used, coding rate, guard interval, and use or non-use
of channel bonding (40 MHz node) can be deduced from
the MCS val ues enunerated in the Table below. Table 1
illustrates an exenplary nodul ati on and codi ng schene
(MCS) table. [53]]54] HT station cap transmt no
oPrgCessEs. Tayp arme mﬁl}é’ﬁéluéﬁbtb}’a‘f’%)bo fxampls, compeneatsnsych)as
frame including short data such as a CIS (C ear-to-
Seofivafercamgpooents wbRESoi Réetisoftver Seordorfentsne assonipagents
| egacy format transm ssion, a |egacy station can

pand wsmcvmpbmlts pRycedses, faRitiohs) Attributes, PPoded@e@s,submutints,
transm ssi on, is not necessary add an HT preanbl e

t %e%nﬁ@nté"@fi}%}o gr-ﬁp‘? ERieCiBver YRmbRARI BV AR, El%ﬂi‘t‘i? Gapren a

aalstransmtted I'n"a case of a

¢ PARLAReD i R el 558 Ol

amount of data, e.g., a control franme, a Iegacy f or mat
Ppreyided fof ah@ﬁﬁ@maanentwws ﬁ@a@@wﬁglbwed dntgIfesgrount

of data transmtted and received in the overall
wicompesanthatdwodulesnat furtidreoparsted (ita additienad ssmpetienty dnd
in which the HT station and a | egacy station coexist.

[ 2&its. Thheaddeiom thetbinpoaénts /g I’nﬁylbe inpeomsentddusuch thamot

limted to, a
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

adjacent channels, including a current channel and a directly next channel or a
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software or hardware conponent or nodule, such as a
Field Progranmable Gate Array (FPGA) or Application

certain tasks. A unit may advantageously be confi gured
to reside on the addressabl e storage nedi um and
configured to be executed on one or noreprocessors.
Thus, a unit may include, by way of exanple,
conmponents, such as software conponents,

obj ect-oriented software conponents, class conponents
anireethsRrerignn shadrels to b banded koseach eﬂ)@f,iaaﬂér,an%mtsrﬁgs Steaals
procedures, subroutines, segnents of program code,
dviathe dpndddramsmeds. mi crocode, circuitry, data,

dat abases, data structures, tables, arrays, and

vasglabl es. Tithe rédénGhg Qe 20 deceiveydigiRdt frerh thdardtéithas 181
conmponents and units may be conbined into fewer

g g?‘?@?,%? 1R OBAB LGR 190 dEéHdEgﬁ{els%Q [BlepbdiviiRe

tional conponents and unit n addition, “the

CORRRTEAB, A0S TR BB L AR LSRR MRS ot

system [56] FIG 8 is a schematic illustrating an HT
stieghnigyesihisdigcessap dpintegrate dacdats Bansmittethyia thetwey dhiapgels.
to an exenpl ary enbodi nent of the present invention.
THEOIHT st at iThwe ldg0y trandmiskesn controdmgrinit i6dgootrols shd®, a
receiving unit 120, an encoding unit 130, a decoding
Unérigthlddla, edg. COsPEsE (AQKY fiiaine O TSrdn@&g3€ ¥ RTS frame, to

transm ssion controlling unit 160, and two antennas

LBl n Thgsep ki 1o iyl o st

1 Oe éxrcﬁerllﬁc’grer:i otf ?nfgli'rgzrl‘{ladnsarﬁo%gtvg%ogsnet:lgrplgn g’og' f%% 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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and 182, and the encoding unit 130 encodes data to
generate signals to be transmtted to the antennas 181

transmt signals via two or nore antennas using an

M MO t echni que, the data nust be divided and then
encoded separately. Alternatively, in order to
transmt signals using channel bonding, the
transmtting unit 110 selects two adjacent channel s,
including a current, channel an di re A? next

c §92:A &n PEYOGHk] In@éthuynﬁﬁ@ﬁr% pEotegel Ry inclyds pratogels having o
each other, and transmts the signals via the bonded

c dawnehsl C({nﬁ&;tibiﬂtl}ewﬂthdegavy fermanptot&@. r ecei ves signal s
fromthe antennas 181 and 182, and the decoding unit

1 ]decodes ThBersi ‘Gld@InvatEEthyRibilRY” 1dE heRHeMehmOhat tnt
0 |nto data. When the data is received using an M MO

PR SR Do e
ggggv%a?g Pl Bwiakﬁ%&éﬂ)lnﬂor&ﬂgoﬁé’é‘l%né%%?ers%‘ R
RTS frame, to be transmtted in

c diansraitted and repsiyedrifhiig dEER 362 émeEBE%O?-HébéaréﬁEHngfl g

i nformati on anong various el enents of the HT station
1@foto¢dd OdndFeatbtrafsmis/receivie MR tata ticdokding ta the iimtgrpeetation. The
procedure in which an HT station receives an HT frane

aRfiné (AR WA wgrRRACYTtARIE aSlablet@ SO S8talgedérBted from
according to an exenplary enbodi ment of the present

h;é%(i\%g%%’%}ﬁlo[& S@Jga@s bg%é‘f?étécp& RGLESEes a wreless
[63] After receiving the first data, it is determined whether the first
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. 5.

[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

24
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enconpasses not only accessing an existing wreless
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In an exenpl ary enbodi nent, operation S30 1 may

i ncl ude generating a basic service set (BSS), such as
operation of an Access Point (AP). Next, a first
station existing in the wirel ess network receives
first data conpliant with a first protocol in
operation S302. The first protocol includes protocols
e MBVIOHechmiqys, sesprd data sompliant it secantiPiotRc@bi on,
e.g., the EEE802.1 In protocol. In addition, the

f itragsmitted tiw opdraticeny’S3 3¢ Theltransmusscaoprecedang g beomdessribed
conpatibility with | egacy format protocols. [62] The
t above EvrstareicoMiat 60AS ddsyribedsebdvaiahesacondprosocdohat
an upgraded protocol or software is conpatible with

PERAREIPASESs RIRLARG! o Hrst BASURCdoiBlar X BIBAIDI | NE

protocols can'interpret data that iIs

transmtted.and received in the | EEE .802..1 | E

868 | b, *orl TReETe pérk B g o B g BSS Witk an
transnmit/receive HT data according to the

i ftla0p pe dndependentBasic dermice Set ?IB(SSgWéhO‘Eﬁ@r%d ddpe second
software is available to allow data generated from
exlatitis slpridats inshidsng controbframed su¢hmasekqly EXT8JRAS, etc.
managed. [63] After receiving the first data, it is
dgser m ned Wetsbendtdag dahbelintdifpicied By lepadisstatidnetsotthatng
channel bonding in operation S3 10. If the first data
i . . I .

o SRR loip cHFhBRrRTIARN caltif it ACCHIAEHAHD use of

t res ti ve channel s.used wi.t h channel bondi
the SGCOIE)(F 8ata enehances ransmission eff{\élency 1n a wireless netwo?lg

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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in operation S320. According to the second protocol
frames that can be interpreted by |egacy stations

WO ewei18246m channel s associ ated with channel bordi/R82@60800729
transmtted. Thus, if the first protocol is conpliant
with the I EEE 802.1 In, the second protocol includes
protocols with which the I EEE 802.1 In protocol is
downward conpatible, e.g., IEEE 802.1 la, 802.1 I|b,
802.1 Ig, or the like. The transm ssion procedures
have been descri bed above with reference to FIG. 5.
[698] 1f t he ASdes¢ribediehoves agqosdingta exemnlary sebpdigagnisef
channel bonding (NO in operation S310), that is, if
t Itkee priesemt invantéon, svhien &Fisstaticane dndi &igagy, stetlcgls eachnbaving
techni que, second data conpliant with the second
Pl @6&@l tranSmiskidn apdblleibsicBexdfteh atwitelesSaaorkl e legacy
transnission procedure has been described above with

r%&ﬁb&@ ﬁh@wﬁ%«£§wﬂ Ghpbed above, the second

protoco es protoco wWth mhlch the first

ocol |s do rd co ati bl e. reless

5 {%%/lor k sho écc% )}O B’éené‘ﬂ é%)lwﬂ{rﬂenésnotltg or
an I ndependent Basjic Service Set (IBSS) without an AP.
THRES§RABYRMtIgR HoTtslatas frenspfted mnftleamy rpnthegsby
frames, such as Ack, CTS, RTS, etc. [66] The second
danbancing thmsinmsenpfidtietyby | egacy stations, so that
the | egacy stations can performvirtual carrier
sensi ng. Accordingly, the use of the second data
enhances transm ssion efficiency in a wirel ess network
wi t hout | egacy stations.
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[67] It wll be understood by those of ordinary skill
in the art that various changes in formand details

and scope of the present invention as defined by the
follow ng clains. Therefore, it is to be appreciated
that the above described exenpl ary enbodi nents are for
pur poses of illustration only and not to be construed
as a limtation of the invention. The scope of the

i nvention is given by thecﬁppended clainms, rather than
the precedi ng description“4A¥ all variations and
equi val ents which fall within the range of the clains
are i ntlended\ twethed eofb tmosdittimerlegacy forthastdatalin a high
Applicability[68] As described above, according to
exlaopiiaiuy werdleedhereotls taf méthed poapeditg:i nventi on, when
HT stations and | egacy stations each having different

transmagc%sgﬁgg@m@%}é]gsg g&“g,glgm st in a wreless
network, the |egacy stations can performvirtua

gig%le;?%?vrﬁﬁ%o d?t réaga? lé‘or{l?h arﬁe 1{1{ 2hrs r%?ocgi rwhetrgm t 5 ﬁtrst

present |nveﬁt|on
ta.is trans a | egacy rmy t

her eb
g rrﬁrgsmlﬂ%nk g‘%st Statign ﬁ?“@ﬁséﬁé?/ %r%sspetw %ﬁ‘ﬂod
of transmtting |l egacy format data in a high
t hr ougtposmitiingseeesd detawompliantheithretshathdguatocolstorthe first
accessing to the wirel ess network;
station, wherein the first protocol is downward compatible with the second

protocol.

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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receiving first data conpliant with a first protocol,
wherein the first data is transmtted by a first

transmtting second data conpliant with a second
protocol to the first station, wherein the first
protocol is dowward conpatible wth the second
protocol. 2. The method of claim1l, wherein the second
data conprises a control franme. 3. The nethod of claim

1, wherein the second data conprjses a.response frane,
transmitted g PEtRdneE ¢y, L oW ?rFmole}eEcgﬂev?‘ﬁ% figfa is
first data or a clear-to-send (CIS) frame. 4. The
métahgrditiefl usingi anshennelthonding mansenithetransmittiogvioe kedond data
conpliant with the I EEE 802.1 In standard, the first

PlcomPEiSds iriniflidg thbesebdidEdB®Q2vid dath Sif adhdaieds useid fdrhthe
second protocol is one of the | EEE 802.1 la standard,

tl&ﬁarkl%ﬁgorﬁﬁ?g.l Ib standard and the I EEE 802.1 Ig
standard. 5. "The nethod of claim 1, wherein when the
first data is transmtted using a channel bondi ng

manner, the transmtting the second data conprises
transm tting the second data vi ach of channe| s used
for thé cha%r]ilél msthodi 0. cleim The hotPTRRTISEN &y Tt esing  to
further conprising referring to informati on regardin
t iefoniting tepardingdranswissivadnode inpladed insthe diastalatap beforethe
t he

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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transmtting the second data. 7. The nethod of claim
5, wherein the transmtting the second data conpri ses

si mul taneously via each of channels used for the
channel bonding. 8. The nmethod of claim5, wherein the
transmtting the second data conprises identically
transmtting the second data by overlapping froma

| ower sub-channel to an upper sub-channel associ ated
wi th the channel bonding. 9. The nethod of claim1,
wherein when the first data is transmtted using

mul tiple-input nultiple-output (MM technique, the
transmilot i ngheheetosornd dlaim donyhéreias the awiselesst ingtvork
the second data via a channel through which the first
dabmphiss dkigh thireaghpae (HTDstatfldieared fegaeyostatidnaicie HT station
wherein the wireless network conprises a high

t LA44 aﬁﬂéce’f‘\?iﬁ% ian [ank GHAF gheS ik gﬁi’@to_c&lh gnd Hata

station transmtti and recelving data conpliant wth
the first protocol and data_ c liant wi.th the secon
rorbgT. il B¢ o Bt ui BR bRl fRal§he e
recei vi ng@data conpliant with the fecond protocol . 11.
Thesehasdafa somphiant with thepeepad Aroferlwi r el ess net wor k
conprises at |east two high throughput (HT) stations,
the at least two HT stations transmtting and
receiving data conmpliant with the first protocol and
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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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, vvherein the first protocol is dovvnvvard

conmpatihl e cond r ot oco nmet hod.

i m 13 utlbednihon8f GBS A8 Hhpmctsrrebd daf bRty o
frane. 14. The rret hod of claim 12, wherein the second
davatreldmgmng. ses a response frame transnmtted in
response to the transmtting the first data or a
clear-to-send (CTS) frane. 15. The nethod of claim 12,
wherein the wireless network is conpliant with the

| EEE 8Q3. 1 ITheSh@R6®bf clairh@2f vh&deinPihetsesald datwbdiﬂp‘ises a
the I EEE 802.1 In standard, and the second protocol i

Tl g TRREL g 00 e ke

od of 12, wherein when the first data is
Eltﬁﬁ‘?néldcﬁj§$n#§“‘§ channel bondi ng manner, the
recel ving the second data

15. The method of claim 12, 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.

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 using 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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conprises receiving the second data via each of
channel s used for channel bonding. 17. The net hod of

using multiple-input nmultiple-output M MO techni que,
the receiving the second data conprises receiving the
second data via a channel through which the first data
has been transmtted. 18. The net hod of claim 12,
wherein the wireless network conprises an high

t hroughput (HT) statio nd a | egacy.station,, the
stationStr a%@ﬁi meihod di‘af“é‘& e]rJvi g’ge%g’t éﬁ‘% oWHFlle%tneg‘;’r qtk
the first protocol and data conpliant with the second
prcompusds, andrigh threughputdlT) stasioh end 8 degasyrbtetiom ghesHd station
recei ving data conpliant with the second protocol. 19.
Thensmitligd and redotiing Udta ediapléinn vwikte thid fiedt gestonelt aval data
conprises at |least two high throughput (HT) stations,

t REmPliaktRh tha'Sechild PrAbéANEnd ﬂ@rl%gﬂ_ctyt dtatbnARghsmitting and
receiving data conpliant wmth the Tifst protocol and
d%c%iv%?%%t% ggﬁPﬁ\ﬂntt Qvi{htqﬁe 3SR m%c%i“oc_ol . 20. An
apparatwus ror transmtting and receiving | egacy format
data in a high throughput wreless network, the
apparatus conprising: a transmtting unit which
transmts first data compliant with a first protocol

or secdfd ddthe owthadi @ht claim h1Z wbersid the ovieless metwork
wirel ess network, the first protocol being downward
ceomptibd3l & lehdt twiohkigh ehnghput (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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protocol; a receiving unit which receives data from
the wireless network; and a | egacy transm ssion

to transmt the second data in accordance with the
second protocol.21. The apparatus of claim?20, wherein
the second data conprises a control frane. 22. The
apparatus of claim 20, wherein the second data
conprises a response frame transmtted in response to

the transmtting the first ta or, clear-to-send.
(Crs) " Do The3Bosnas abHRImE vy oot dipgraprises o
the wireless network is conpliant with the | EEE 802. 1

| gostrelfoemed, the first protocol conprises conpliant
with the I EEE 802.1 In standard, and the second

protocol is one of the |EEE 802.1 la standard, the
| EEE 802.1 1b standard and the | EEE 802.1 |g standard.

24. Thejap pqrh%taggar%s oF &t 260, wihEih Shdsedbddth €omprises a
s recel ved d:

receiving unit ata usi ng channel bondi ng
manner he | egacy, tr.ansm ssi.Q | in '
coRepbics e ERaRet of Pigon 6\ WbRli el o 05 2
dakg via each of channels used for the channe

&ty sendd CTHh EamSpar at us of clai m 24, wherein the

| egacy transm ssion controlling unit refers to

i nformati on regardi ng transm ssion node included in

23.  The apparatus of claim 20, wherein the wireless 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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the first data.26. The apparatus of claim 24, wherein
the transmtting unit transmts the second data

channel bondi ng. 27. The apparatus of claim 24,
wherein the transmtting unit transmts identically
the second data by overlapping froma | ower

sub-channel to an upper sub-channel associated with

t he channel bonding. 28. The apparatus of claim 20,
wherei n when the receiving unit recelves data usi ng

nul ti pl28- i ndle ARnagatpy of oaﬂmt 24 N hgping gtqwltﬁaa%’él“"%gwémlt
transmtting unit transmts the second data via a
climnseits ther saeghd viatachimulanebislgtvialgach dfshdpeels used for the
received. 29. The apparatus of claim 20, wherein the
V\Ach@{@ssoﬂmﬁgmrk conprises an HT station and a | egacy
station, the HT station transmtting and receivVving
data conpliant with the first protocol and data
conpliant with the second protocol, and the | egacy

LR, ST SR R

wherein the w reI ess netvvork conprises two or nore
stirgpsmiisidentically\ihe spcopddaa by %ﬁr&%np&ﬁsfr?ma?dgwm %‘}bnﬁ‘éﬂﬁel

receiving data conpliant with the first protocol and
d4e¢ an uppeplsilxobannel dssediged with e graoneddbohdingl. A net hod
of transmtting data in a wireless network, the
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 transmitting 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
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station connected to the wirel ess network; and
transmtting an acknow edgenent (ACK) frane via each
of channels used for the channel bonding. 32. The
nmet hod of claim 31, wherein the wireless network is
conpliant with the IEEE 802.1 In standard, the first
data is compliant with the | EEE 802.1 In standard, ang
t ped reiving detajcompliay Wila thefifsh projecof aagt dafg complignt wit
standard, the | EEE 802. 11b standard, or the | EEE 802.
1 thy. se8énd pbtocoket hod of cl ai m 31, wherein the
transmtting the ACK frane conprises transmtting the
ACK frame sinultaneously to the respective channels
associ ated i n channel bonding. 34. The nethod of claim
31, whefein 4 th?etﬁgi( of’ @Bnlifing dRI3RYa (RRABS A3 the
A wireless network apparatus conprising: a receiving
uni t ich accesses a wireless network and receives
f imetho "$8r di ng t o channel bondi ng, wherein the
first data is transmtted froma first station
connecBeREsHiBE fhibe wiirelgse 898 wor k; and a transmitting
unit which transmts an acknow edgenent (ACK) frane
receiving first data according to channel bonding, wherein the first data

is transmitted from a first station connected to the wireless network; and
transmitting 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 802.11g.

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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via each of channels associated with the channel
bondi ng. 36. The wirel ess network apparatus of claim

| EEE 802.1 In standard, the first data is conpliant
with the I EEE 802.1 In standard, and the ACK frame is
data conpliant wth the | EEE 802. 11a standard, the

| EEE 802.1 1b standard, or the | EEE 802.1 |g standard.
37. The wirel ess network apparatus of claim 35,
wherein the transmtting unit transmts the ACK frane
separately and sinultaneously to each of channels
associated with the channel bonding. 38. The wirel ess
net wor B5appak aingkesofetwbek appafatuswompeisingt he ACK frame
is a legacy format data.39. A nethod of transmtting
data i i RcéivinglumstSwhieh\satdssest d avitehid ackwodknpnd sedeiyes first
accessing the wireless network; receiving first data

agGRr LAodid: g&ﬂ@rﬁﬁ?bo&?ﬁgivﬂﬁmim_ﬁr Sisddth & thdnkSittcdhén a

is transmt [

froma fitTst station connected to the
Wi | ess net wor ki nd transnittin econd data via
efﬁgﬁs 108ﬁ8%e§Fe§ Y edwlfr%lﬁsstr}r‘rftwézrka%lr% bondi ng, wherein
the second data is, a_clear-to-send (CIS) fra r
r equestEANSEIRHAE pit Ghigh tgapsmits ap @Phiﬂ‘f\éle‘a'@%g&oé@ %&F’ﬁ‘]
39, wherein the wireless network is

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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conpliant with the I EEE 802.1 In standard, the first
data is conpliant wwth the IEEE 802.1 In standard, and

standard, the IEEE 802.1 Ib standard, or the |EEE
802.1 Ig. 41. The nethod of claim 39, wherein the
transmtting the ACK frane conprises transmtting the
second data sinultaneously to the respective channels
associ ated in channel bonding. 42. The method of claim
39, wherein the second data is a | egacy faormat data.
43. A Wr el dsdnethedys kiranspuitiagdate dﬁ'p‘i‘ .\@Fﬂ@sSanetwork the
receiving unit which accesses the wireless network and
r asthodeconiprisgig: dat a accordi ng to channel bondi ng,
wherein the first data is transmtted froma first

stati o%c@e@,gﬂgqh@qq&gsgﬁ@wyw el ess network; and a
transmtting unit |chtransmts asecond data vi a

each of t

wher e ne%"ei}*’*‘@ﬁ%s%ﬁ%ﬁ%?%@hg o e g AR B b B
or a re RTS 44, Th I

et PR b o Stk ge %sead’%%w pleps e Re L
network is conpllant with the | EEE 802.1 In standard,
the fi ftepstaiing pecondsta ig caghtof ehwenelEmsedydior. the) ¢hanhel
standard, and the second data is data conpliant with

t FmendliEE,EvRﬂéin]thd: secondiddiarisia cldartd-§EE (603) fraie or a request-
standard, or the IEEE 802.1 Ig standard.

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 second 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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45. The wirel ess network apparatus of claim43,
wherein the transmtting unit transmts the second

associated with the channel bonding. 46. The w rel ess
networ k apparatus of claim43, wherein the second data
is a legacy fornmat data. 47. A nethod of receiving
data in a wireless network, the nethod

conpri sing: accessing to the wrel ess netvvork
transmtting first data co iant with ch bondi
oo Preror e MR HSCTey e VIR R 208 et I s
and receiving acknow edgenment (ACK) frame transmtted
vidatagageordistg teichamns] bondingl wherein Hie funbdateis trosmitied from s
the first station. 48. The nmethod of claim 47, wherein
t Hestwtatiohessnacaidwo the wiselessmetwakf and t h t he | EEE 802. 1
In standard, the first data is conpliant with the | EEE

802. 1 lnriAnda %qmt CH RS o JBOR1 ddta Q&”@%bh B0 LhaMnkR
the | EEE 802. 11la standard, the | EEE 802. 1Ib

Stagsr(])g:laa&egl W\/\h tfle chz; [nE ogxgcﬁfg %lgerelﬁéke pé]ce nﬁe&ali]a % 9 clear—to-

e rec ane conp
C ing the ACKframa Si ouslytransmtted Vi a
eéE‘H{ (G e QTds Y #@%ﬂiﬁhﬁﬁmsond. ng. 50. The

met hod of claim47, wherein the ACK frane is a | egacy

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 IEEE 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 simultaneously 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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channel bonding to a first station connected to the
wirel ess network; anda receiving unit which receives
an acknow edgenent (ACK) frane, wherein the ACK frane
is transmtted via each of channels associated with
the channel bonding fromthe first station. 52. The
W rel ess network apparatus of claim51, wherein the
wi r el egscesgingin theivarelesApEa with the | EEE 802.1 In
standard, the first data is conpliant with the | EEE
802.1 Imnsm'mmgaﬁdt datn dompBandGKtH chanmeelibendiogd b dmst stdtion
the | EEE 802.1 la standard, the |EEE 802. 11b standard,

Okoﬁﬁ&tédﬁg%e&g)ﬁel@ss'&twéﬁ an-[he W rel ess network

apparatus of claim 51, wher ei n the recei ving unit
receiv t Vi &t
each o?éct Lﬁg%hanniv};@g%es{%ég% t’he %La}{%‘é gand‘{l%gea%
el e n ratus of claim 51, wherein
wobd e e ne JRB g i ey iaies. A" met hod of
rece| ving data in a wirel ess network, the nethod
conpri si ng:
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 standard, 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

38



weomaasided to the wirel ess network;

10

15

20

accessing to the wreless network; transmtting first
data conpliant with channel bonding to a first station

data transmtted via each of channels used for the
channel bonding fromthe first station, wherein the
second data is a clear-tosend (CTS) frane or a
request-to-send (RTS) frane. 56. The nmethod of claim
55, wherein the wireless network is conpliant with the

| EEE 802.1 In standard, the first da is conplyan

Wi th t RECPRERSIEY W ‘Icﬁ TgAY A2 H\’Iiesﬁém%‘gc %G@aﬁ%{ne’
is compliant with the | EEE 802.1 la standard, the |EEE
8@¢hetein thesh @K deantk; is dransthiste(i Fisbeagh 2f ¢hangels 8wocinted with the
met hod of claim55, wherein the receiving ACK frane

C QARncEBShdimCRbMIthEfifshstas@cond data si nul taneously
transmtted via each channels used for the channel

bondi ng. 58. The net hod of claim55, wherein the
second data is a legacy format data. 59. A wirel ess

i o Scoodte YsFRIRELR R nedrht AR ik 3, (Wheip phe

whi ch an ransmts

dat.a_accordi hg to channe] bonding to a first station .
c Brirrdess @gtwask {yrompliapl Wil thedbkby 3%,2- Hpgtandprde @ﬁfﬁﬁg&ta is

unit which receives second data, wherein the second 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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transmtted via each of channels associated with the
channel bonding fromthefirst station and is a

frame. 60. The wi rel ess network apparatus of claim59,
wherein the wireless network is conpliant with the

| EEE 802.1 In standard, the first data is conpliant
with the I EEE 802.1 In standard, and the second data
is conpliant with the | EEE 802.1 la standard, the |IEEE
802.1 1b standard, or the | EEE 802.1 lg.. 61., The

wi r el edecehdRgSE%Nd ik g@%ﬁém&fs"; é’llaaF?ﬁ]fls@f? chamaelsiysed fer the
receiving unit receives the second data sinultaneously
t chamel bowding ifimme thefirst statian, stiwrave the secent] daa is helear-to-
channel bonding. 62. The wi rel ess network apparatus of
ClsahdWCEES) ey & drel it t-6L6end(RTS) frains. a | egacy format

dat a.
56. The method of claim 55, 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 compliant with the 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 channel 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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first station and is a clear-to-send (CTS) frame or a request-to-send (RTS)

frame.

60. The wireless network apparatus of claim 59, 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 compliant
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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