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Descri pti on METHOD AND APPARATUS FOR SETTI NG
TRANSM TTI NG AND RECEI VI NG DATA FOR VI RTUAL CARRI ER

WGENSONG09 N W RELESS NETWORK €COVMUNI CATI ON  TecPeil/EKRR005/000042

Field [1] The present invention relates to a wirel ess
networ k communi cati ons net hod, and nore particularly,
to virtual carrier sensing in a comunications network
using various data tr@egﬁfipﬁmt es, and a wireless
conmuni cati ons nethod using the sane. Background Art

[2ZMETHOD AND | APPARATUSNIFORNSETTINGZ

hi gh- speed comuni cati on networ ks due to w despread
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mul ti nedi a data. Since |ocal area networks (LA
enVIRTUAELheCARRIERSs, SENSING t INsWIRIBLIESS

over the Internet has drasticall increased from about
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transm ssi'on rates and p st abi conpared to
wi hesgorkaue W widespaeadvpublio yse eftthe ntermetsand; arapiddnergase of

o Pl B ie 1Bl ARANebldl's (SR Cra PR b} ke b, the data
gr wamsnyssidr3jatelver the Inteenet basddrhgiically gieeasat from about 1 Mbps to
transm QAN rat eswand .the d opnent of w rel ess )
{ RS AT MR R ER B P 3R IR h R nsRtssiby'H) §Red poputarity
st ambiwidd sprehd ade mpadiyk] € t@ndy, thtddsps regearcdfie the @ateof gigabit-
has eyalved into nobre advanced standards. i ncl udi n

B oShoed Btheiies hil PeshanEoipg Y Fiorcamae SHEIcH: ngBiAGs BHbRKk

f ogormgttediks lafith co@muiRafie Habbfipgetatndsdatbh &Hd3mplentenbi@ion of
been held. The | EEE 802.1 | a standard, which specifies

a BirelassjerAl apsaebmrks(WhAN Now Ahare is an inpisasipg #vwlability of the
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frequency division nmultiplexing (OF as transm ssion
t eddieranratign invigrms ofowerdranamispign safps and paorerstability sopaed to

Ur @A , WLANhaY GG a%v%géﬁ?ﬁg}ud{ﬂé%r&ésg %E%rking capability,
greater mobility and so on. Accordingly, markets of the WLLAN have been growing.

Due to the need for a greater transmission rates and the development of wireless
transmission technology, the initial IEEE 802.11 standard, which specifies a 1-2 Mbps
transfer rate, has evolved into more advanced standards including 802.11b, 802.11g
and 802.11a. Recently, conferences for establishing the new IEEE standard, 802.11g
have been held. The IEEE 802.11a standard, which specifies a 6-54 Mbps transmission
rate in the 5 GHz-National Information Infrastructure (NII) band, uses orthogonal
frequency division multiplexing (OHDM) as transmission technology. With an
increasing public interest in OFDM transmission and use of 5 GHz band, much greater
attention has been paid to the IEEE 802.11a than other wireless LAN standards.

Recently, wireless Internet services using WLAN, so-called Nespot', have been
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attention has been paid to the IEEE 802.1 la than
ot her wreless LAN standards. [4] Recently, wreless

WO 208009 servi ces usi ng WLAN2 so-cal | ed ' NespRCT/KRR@E3000042

beenl aunched and of fered by Korea Tel econmuni cati on

(KT) Corporation, Korea. Nespot service provides

access to the Internet using a WLAN according to | EEE
80lunched and offexsd by Kerkd Eelettimidunigptians@ib)i Crypeviatien, dgarea. Nespot
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tion suspends transmtting I sion
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TELRE YIS DBl SECESIRRLAST B GOPRNRAICE OBEUPL Stion
mssdﬁpmds tﬂaﬁsmﬂMg SI glnaﬂywbemai sollisian mﬂa&teﬂﬂmfngsraysmismon. Unlike

| detec ed.durin transmsssio
of T8 R e Bich o A5 Pofet §haAnnEigS BAEGRIRGOr o before
st ens@itting dataf O the USMQ@)the&fdﬂ,ethe fstatlbﬂ smbhds&tamﬁnnssmn of
After the transni ssi e j e station
musignals, hen g pollision igy <§g.gfnfg ts o signals and transmits a
jam signal to another station to 1nform the occurrence of the collision. After the

transmission of the jam signal, the station must wait for a random backoff period and
then restarts transmitting signals. In the CSMA/CA method, the station does not
transmit data immediately after the channel becomes idle but must wait for a random
backoff period after a predetermined duration before transmission to avoid collision of
signals. If a collision of signals occurs during transmission, the duration of the random

backoff period is increased twofold for lowering the probability of collision
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then restarts transmtting signals. In the CSMA/ CA
nmet hod, the station does not transmt data i medi ately

wW@Raos0719be channel becones i dBe but nust wait POF/KR2005/000042

random backoff period after a predeterm ned duration
before transm ssion to avoid collision of signals. If
a collision of signals occurs during transm ssion, the
dutinteiferencd). the random backoff period is increased

con | FASnf Pl 1RGN ol PR il o tapepiing g regpyine o
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t hr ough a annel while the frame is being.received in
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(MAC) header of the received frame contains duration
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period of tinme, and then perforns a random backoff
antindomdraekoff, hawevar: the station pyspends\ipetandomdackatf, and waits until the

S eEl?dﬁﬂel'lgl epfye TheNiM ehtforRRiids 361 DO Bk %&ﬁgﬁ@the random
however, 'the station suspends the random

babﬂ@d&f)ff and waits until the channel is enpty. Then,

t he TR

e AR IBIC.2, 0y P R0 BTE Y e AR el
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b R ARP Batfe 5300 e RV ViR & PSR B i ption hghlieg, inygag frame.

vaThies, befordistsinigiondf avfed ke thesstiicamhataslunsble tof ot ARNAONvalue

Ioadedlnt rame. Thus, before transm s of. a,.
st waitfior ﬂiea{%wntq# ap er@n%@sreé-f{aawssaﬁcea Il@w&&ﬁa%longer
than a DIFS, and then perform a random backoff. In FIG. 2, when the channel

becomes idle due to a failure in receiving a frame, the station waits for an EIFS. An
ACK frame corresponding to the frame is transmitted through the channel before the
EIFS, that is, immediately after an SIES. If the station cannot receive even the ACK
frame, the station must wait for another EIFS which starts after duration of ACK frame
and finally performs a random backoff when a channel is idle, so as to transmit the

frame. In other words, when the station cannot perform a virtual carrier sensing



must wait for the duration of an extended inter-frane
space (EIFS), which is longer than a DIFS, and then

w@ersorwa random backof f. In4Fl G 2, when t hePCHER2@®S5/000042
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beconmes idle due to a failure in receiving a frane,

the station waits for an EIFS. An ACK frane

corresponding to the franme is transmtted through the

c hbevaude didhidure int dlsaiBinES, NANavalues the stationihas ¢d yaibfonger than when

SIES. C e
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canndh nivee aéthidj probleink amoaiateulf\ﬁﬂhﬁﬁdaﬁumﬁl tift@alfcaiiee sensing will
geng%r:g vi_rtual (tt}éler sensing froma frame
%{j%‘glreger%‘ieéo AAMd%bl e for reception by a
St at iflike pAPatal Rerree Bérﬁit%dvuﬂhﬁﬁdah’iér%gndmg ARt Sy dsQumds that a
of station perforrrance sclosure of Invention

Te®WRAUELS opeupbdior p oredetermied dyeatian) Wheseapplaysical carrier sensing is
asm\@& §dset dnn&RENRI N SNRtuaY Wikl&! mE@h r\hﬁﬁal%ﬁﬁﬁzlr Qéhsing is

Il be described with reference to FIGS. : )
[ mqrfqymeﬁ R@clphytsa prafleterinedeyalueselgotayl among rseﬂlvesﬁtirm@ntted data is

el ialof 5P RS0l AR & AR oAU frBlerfmined

sevaliq gnd sfaammssvm df Ms sdh@nstamﬂbaitee ﬂmrﬂstimhteddumion has elapsed.
Wi T l.ess Lt yal carrier sensi ngedm per f

med
sudhat i, dplTk yc—?océl ST R Ve IS L S EET S RRSAY the Broperly
r epaforﬂﬂﬂ twhen slatatis pot suedeasfuly Se&hl,vedl.dnatnommabiflrtaalrmﬂ'ian sensing

t t ted th | ted )
0 Gt i ap FG. CRweh ot all6ietth Yeon AV g in-
St forin@tlordhdcessatyfor @ftual®draer wHsiag,iofechized abamaR it isihabible to

IR T I R N

S U%%&fefr uhhd/ Whh 8h ¥R6r odcnrsaﬂﬁpfsrrwhelvﬂﬁéa@hn €AbF inGkading a
sensing operation, as_shown_in FI G when a networ Kk

al Teseixed @'ﬁﬂl@e@tsgpr FRAG.- 253 NAV value cannot be read from the frame. Thus,
the station has to wait for longer than a NAV period, for instance, an EIFS (Extended

Inter-Frame Space) according to IEEE 801.11a.

Now, the reasons why the problems stated above have been generated will be
described with reference to FIG. 3.

FIG. 3 illustrates conventional carrier sensing, supporting two kinds of carrier
sensing structures: physical carrier sensing and virtual carrier sensing. As to a physical

sensing structure, information stored in a physical layer 210 has a structure 212. A



formati on necessary for virtual carrier sensing, is
received normally, it is possible to identify how | ong
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value. On the other hand, when an error occurs, that
is, when there is an error in reading a received
frame, as shown in FIG 2, a NAV val ue cannot be read
f r mNSidablaﬁemverim prodedurst RLCEN preambler? Meis o PLEP syn-
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vi F4089} °%C%P?i er sensing, a duration (NAV) value in an
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Technical Solution
The present invention has been proposed according to the needs described above.
An aspect of the present invention is to provide a virtual carrier sensing method in
wireless network communications supporting various rates and a wireless commu-
nications method using the same.

Another aspect of the present invention provides a virtual carrier sensing method in
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connected to the network. However, the NAV val ue can
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Therefore, if a receiving station is only able to

receive a signal field but is not able to read the

data field nodul ated using various schenes, a NAV

vaMIMQ eominunichgongzand afwisdless cammomidation gwthod[ahd apmivatus using
isthg%gggd i s a conmunication nmethod capabl e of

i nproving the performance of a station by ensuring

Vi r t vadcoatimmtocin exemplany embodimeht afiths ptesan snvehtied thdre is provided
varioys fates. Technical Sol.uti.on.[14], The present . .
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based on the basic nodul ation schene having a_ data .
r aRigatigns apay; fyrtbersomprise stoying e ditaas aparapeee elfopcsy o4 a physical
SYRGE ARLARhHRR sélsfpahdichdb P IPHYRET AR ihd16at8) ahd Bransmitting the
data is ﬁr eferably perforned after checking whet her ]
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Wi rel ess network com’rl?tégl&lﬁﬂMl ot S

The above and other features and advantages of the present invention will become

more apparent by describing in detail exemplary embodiments thereof with reference
to the attached drawings in which:

FIGS. 1 and 2 illustrate conventional processes of transmitting and receiving a
frame in a contention period;

FIG. 3 illustrates exemplary conventional physical carrier sensing and virtual
carrier sensing structures and corresponding frame formats;

FIG. 4 illustrates a method of transmitting data for virtual carrier sensing according
to an exemplary embodiment of the present invention;

FIGS. 5 through 7 illustrate conventional virtual carrier sensing and virtual carrier

sensing according to an exemplary embodiment of the present invention;
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transmtting the sane to the physical |ayer. The NAV
value stored in a signal segnent is also stored in a
data segnent to be received in a next stage. |In other
vvor dFIGh hethseugh 1QAltustedteieonvantional BEDE @b&idptocel Data Unit) frame
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structures. and correspondi ng frane forrrats [25] FI G
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Vi Md@PLGP 'irédeﬁﬁor?ﬁ%éédiﬂe ACBRTIAY REhE Breééht%\fe'i{%&f y
enbodi nent  of present invention; [26] FIGS

t hr ol Hisia fi!@tch@ﬁt dluspingthe damltrapsmissigh peasedire raccording to an
a@%ﬂlb\’) éﬁéﬁ?hfﬁl@#ésgﬁtlﬁ%}ﬁl'oﬂg according to_an

exe enbodi e resent invention;[27] .
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accoriGn6 tlustrites ﬂmeezamml carmzemlsmg proc28irefabéardihg te hovber

a tabl of I.nf.or mat | on concer ni ul ati on schenes

" maeniato bt i st eh Rl P ommunt cort o

[ 29] HFGGL7 iRistrateda ﬁ&mﬁhd af MIMO dwm hhdcogling 1o dﬂelteabmplary

carr sen rocedure according to an exenpl ary
b?‘i]%‘ﬁ{‘t(gi‘tﬂ%ﬂgsﬁé‘g’éﬂ?o‘} nvention; [30] FIG 13

[ I lustrates a differencMdiRi Wh Iaw@ﬁﬁuﬁnti onal signal

reception procedure _and a PLCP reception procedure

accorldediesent inkention dsdaseribed elew Brfhe pantextiof erthegonalfrgquency
fl @i‘O’fsﬂﬁfﬁmltﬂpléﬁ% r(@FDN’E Iﬁ&ﬁllﬁf?}ham{ 1525083 g@f 1 OWLAN E&HHuRication .

according to an exenplary enbodi ment of the present
| nBYRVE i {80 appresiated tha fhedeachines ofihgiinvesigmicussed herin are

be RS MinkiRe. PRAVE Md OB '19 11c5151 @ééﬂf%ﬁr@lﬁss%ﬁﬁ&ﬂﬂéaﬁmn

a transm ssiodn procedu ccor resent
i nsostetm using yaﬁiusﬁt(@ulan@nlsthanmsr ates the virtual

carr inef addfdls ! g%luﬁ{)ﬁ) fo%‘%%fagﬂ) gbqgllhgi: e& 8 oﬁ%ntlonfal virtual carrier

exerrp ary e rese ent
sensing technology, the present 1nvent10n proposes a new virtual carrier sensing

method, which will now be described with reference to FIG. 4. As described above, in
order for all the stations to establish their respective NAVs, duration information 324
is included in a signal that is transmitted by a basic modulation scheme. Therefore, a
physical layer 310 can transmit the NAV (duration) value 324 to a MAC layer 320.
'PHY-RXSTART.indicate', which provides information concerning the reception of
the NAV value from the physical layer 310 by the MAC layer 320, may have a vector
value. To this end, previous vector values must be changed, which will be described
later with reference to FIGS. 13 and 15.

As in the conventional method, the NAV value may also be stored in a data field.
According to the present invention, the NAV value can be transmitted regardless of the



[34] FIG 17 illustrates a structure of M MO PPDU
according to one exenplary enbodi nent of the present
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invention is described below in the context of
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transmt the V (duration) val ue
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C ORraaet Spane (EIFS) ﬂsunxd)d 480ewhidl is/lahger thaythe dsatibe catrespenting to the

t AP G T e B e g aprenof p i tind 4 Vo B wransmiteed

t h@hitbdas hiedady deen ddscibs with fferefocad AIQ. B W r el ess
net g‘tailCOI’n’anCatlon enV|ronnE%{?u3|n var i ous

CoMCSEhisYEIon; dap npy rgecived by Saden. +5 fqseiaqd witpreference

a tb‘ FIGU al ARBéUghQTatzS@RAOIHE rBBVRAIChyA6E Bcdiving §t£t1(ﬁ1n data transmission
exenpl ary enbodi nent_ of the present invention,

whfstberhsaformed alienibe 8gte o NAYpesipdimddalTS beied 60 ghown in
frpjee 7. ThORAV E@l%d’ﬁ Sotalinal frdrf a KAl NAV Y Sue §tore)</i in a signal

illTustrates that a frame is received normally b
r esegimenh disst 1gsulh @ stapdby: peréaseqfitinamduss t0ta|¢écerpﬂaﬁﬁrrplscan be
t elyaied. a station can read a NAV value fromthe
received frame, and the station then waits for a NAV
dur atEIG& 8 thnwghSKD illostragé a tommlentemal PBDUS(MPrhotQQbI Pata Unit)
Ia se i hut ed r-Fra Spa D '
adPraty 2 B SRR R PR RPRD ek PRI Pormas or
c aﬂnb@dwn@ms Iprdsemclnvdmoﬁ COhe RRIBE §s a ttdimpleted)lr(élb (Cl?h\ysmgl Layer

station does not su op a.rec

o Fpuend Pttt BR8hveduBly B 12h@ear AFRDLE fyiffflsind pad

anplits2 Mrddd¥ aN PILEP dihbodesbebddesibilyt Arrelatieell camplicaA&d physical
(PHY) layer is required when using radio waves therein. A physical layer according to
IEEE 802.11a includes a PLCP and a PDM (Physical Medium Dependent) system. The
PL.CP, which is a upper layer portion of the physical layer in an IEEE 802.11 network,

matches a frame of a MAC layer with a medium. Each physical layer has its own
PLCP, which provides an auxliary frame to the MAC layer. The PMD system is re-
sponsible for transmitting a radio frequency (RF) signal to another station in order to
transmit the frame of the MAC layer. The PLLCP header according to an illustrative

embodiment of the present invention stores basic information required for interaction



shown in FIG 6. In such a case, the receiving station
must wait for an Extended Inter- Franme Space (ElIFS)

W@ersotdB80, which is |onger Bhan the durati onPCT/KR2005/000042

[42]

[43]

corresponding to the NAV val ue. Then, after the | apse
of a random backoff period, data can be transmtted,
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V\/nwnln Ri=4/2a atepshewn iralfkS. lp oast mdmawﬂ by hefereinys nuaéralsayt 6y 630 and
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o ot g B4 71/ 21 WSk SIS 2 oA O SNVAL. The

or glgfing Aitd (ﬂ@'&ﬂ"réfefsh@ afrhtddTBet@ber Higs M‘;}lﬂgﬁﬁﬁfrmaff&?fd? |e@8r

header, according to an illustrative enbodi nent _of th

pr ehsekingiapd bits carying Bfeanagan it be agteallydfansmittedy hhe balf of a total of
f 048 baeR RS bblo@ﬁgM’@‘?ﬂboi h% Blzﬂ%n‘s "’ﬂ( San@fitted Q@a&qﬁﬁ: data, as indicated

| ayer. [42] A conventional frame format wll now b
br byfefgrenkesmmesd $60The SI GNAL shown in FIG 8 is

dul gt.
o RS B ST Sl Yy n S,
as9 end 1@]@@::11 signd) die]d, asindeateddy 319}1\@210, indlhdesitera &FPM fymbols,
u3| nodul atd on.
ot PR fos Y8ing PO R oBE NEE vl iRy Bl 0N the -
[ npa:trbnlaylmth quauvérmonmlmmmam 4 eservikfigldlid eentononefbiafoe t o
R T AR Rt s S H1850 s st o

moelyilabio the NAN @allie stofeiad itgDATAY Ao, ki SmmAE@k ﬂrzthsﬁntted as two
next s tl

an %Eq;icaée li%z é?eqﬂ?({el Iélpg,lrfh? Sgﬁ .(%5 %V?leroet)n %)izle (b)% the two

symbols is for storing the duration information. Therefore, when using BPSK with

r=1/2, by which a total of 24 data bits per symbol can be transmitted, a total of 48 data
bits can be transmitted using the frame formats shown in FIGS. 9 and 10, with the
addition of 8 pad bits. When using other wireless communications protocols, a NAV
value may be added. According to conditions of various embodiments of the present
invention, the NAV value may be stored in the DATA, which is modulated using the
basic modulation scheme, or in both the DATA and SIGNAL.



bits, denoted by SERVICE, is included in the PLCP
header but is carried in conbination wth the DATA
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that is, only 24 bits are transmtted by the OFDM
synbol. Data rate, coding rate, and data bits per OFDM

synbol, including a basic nodul ation schene, BPSK with
R=1/ 2\s deseribedabnvé, @ NA B value, maysbe esthiblishasbypodiéfing estrecture of
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e i Mo Bied e w0 Har SR SER, In step 130,
I Sit ﬁﬁdetﬁhﬁﬂdg;gl?tm tlri’lété &?ef a} géw PPD&IIh mhtra] ip@rtity thhe I‘cbidkg@ to determine
t r= | a.t al o
daWB tﬁ @g rReFived %@PS orFechdt #iswgfnfqeﬂ @@eﬁlgr ¢ Same rsffewg‘ through

daiha aBb‘&eS%I’é@é%s&% basel DialdeROmU@ilaGbr t8ethe. AR if @stBMtified that the
shown in and 10, wiith the addition of 8

pad
bi frame jgrgs bassdiny prevemogdlation schemgnihg framet 1p éﬁféﬂmned to be based
Pr & 266t ventiGndNeheHR 418 tﬁ@ly prBEes@idRthe 6HRAADIM séfme. In this case,

conditions of various e od| ments ‘of the present
i nif édateymingdehatay adatakatents pupnoricd by dap jeaeiving sNPA In step S160.

AP 5 e P M)A T SRS v
abanthe daa r/andhi YA Visiglub & read fibini thé eyinltls imostert S}Hﬂg}wever if
st fhd I%gférrg qu n(t)ths% 5 ol{s]eﬁq)gftt {?celvrnlgeDltjatlotnh nR]A\b Valug canno? be read, so

POSS esta
C othatean ﬂlulanali of EHESSfathet tHan ahesN AN ealae, RRDIditéd anSEe[f SISﬁaln step

(PPl Ul BRSSO BbL 4SS 4] Srecie
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receiving station, the NAV value can be obtained from the SIGNAL. Accordingly, the
reception station can transmit data immediately after the NAV duration, regardless of
its supported data rate range in FIG. 12.
Steps S130, S140 and S150 shown in FIG. 12 represent an exemplary embodiment
of the present invention, as defined by IEEE 802.11a. In this case, regardless of the
normal reception of the frame, the NAV value can be accurately read without an error.

When virtual carrier sensing according to the present invention is achieved, each
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Information exchange between the MAC layer and the PHY layer for frame
transmission is shown in FIG. 15. To transmit the NAV (DURATION) value generated
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C OfNe RS {Ir@6rnkibR abdiiehd ARSdGhe R:n gy at i on correspondi ng
to the NAV val ue, in step_ S260. herwi se, the frane
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I nformation exchange between the MAC | ayef and the
| apepent grveptiemravhether the virtual NAV value is set in the frame is determined

based on the value of reserved bit. For example, when a reserved bit is set to '0,' the
received frame refers to a previous frame to which the virtual NAV value is not set.
When the reserved bit is set to '1,' the received frame refers to which a frame to the
virtual NAYV value is set. In another exemplary embodiment, whether the virtual NAV
value set in the frame is determined by the rate. Rate refers to a total 4 bits, and is
defined as having a total 8 bits under IEEE 802.11a as illustrated in FIG. 11. The
transmitting station informs the receiving station that whether the virtual NAV value is
established in the frame, by use of eight rates reserved.

When the received frame refers to a frame to which the virtual NAYV value is set,

the receiving station calculates the NAV value S340. The NAYV value can be calculated



transm ssion is shown in FIG 15. To transmt the NAV
(DURATI ON) val ue generatedin the MAC | ayer to the

w@bkoosiozab9 | ayer, the foll ow ntg correcti on, as PCHKR2108600042
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by reference nuneral 1010, is perforned: [53]

PHY- TXSTART. r equest ( TXVECTOR) wher e TXVECTOR=

{ LENGTH, DATARATE, SERVI CE, TXPWR_LEVEL, DURATI ON [ 54] The

t r yntheirateed DRl lengthaNamelys theaeccidng bytien divigiea theatatzplength by
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of mh{ ebire MPPH U &t tHeUYA VhRihieokifPthe @aBibA &f the MPDU S370.
recel vi ng station to performthe virtual, carrier

sendierthGirate camnof be srppPEed by thegeesdving statien. dhg receiging station

Fogdinitesithd B@htiSMd defthe AT ivARieRY tﬁerlﬁFS €380, \HIRY covers the time
station, a transmtting station records the value

obframitbeistip haviigmg Rhiveicaleatian serfsingrfe SHBY andodEKi fpmespf the least
thledt% m %-drﬁﬁ&ﬁﬂﬁﬁék ?t ween franmes (SIFS, D FS,
e

etc.), I"engt signal of the preanmble in
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Si g,lnadé bgstyssrmhh adirhem Iﬂtﬁlsfdxaﬂipla%g&abodﬁigenﬁ tlwmAVs\samOd A r virtual

i nc udes t ereln i n abqQu the r e an t

| eﬁ’@?ﬁf Sy Is tﬁﬁ ﬁe‘vnﬁlg R¥eTJRdicaton @abmrl %@Jﬁ%’fl with a
fbytest@qs Jisgh éiaﬂipl@ And el ke B oM@kiheha@bd indicdfld WithMhe

ue is set in the frane S330. I'n an exenpl ary

npgBberoh OIM syrabols esme. and £ exgRPleyhmigipsecoih
V' rt lI@il eﬂﬁﬁ‘l\ﬁlé’ Ey ﬂ’d@ rdté 1ssﬁltMH)§§ ahﬁ%afar@ ri@OO Bytee H?erlgﬁg'iﬁ %11 be

based on the value of reserved bit. For ‘exanple

a cadgdatodas f_ﬂllpws sThed@FRM S}.'mbOI isdrangroistied der the Hme of éf mls
t oc@sé&)ﬁ&' éﬁgM %1 {edRmid 151”&@%{)\'@{1' Q'fﬁjl@ﬁeé when the
rved bit , t

ot set. en t e res Is set to
r et nséthpar@n tlwfcﬁhex haud,\ﬂm SHS as 16 amrosecomdseand itlnet A€K frame to
val ue ther exe
é/%t% g(r)m1glﬁse§s \?Ipr?am le Rﬁ{f Inigrosecnds,'a s1g¥?]le rIglr(rzlreosecdnds and data
de@PDUNofl 16 Bytekh €1 OBRDM syRatiod). SHFSecr(mreBpiorﬂs tod QIFDM bymbols

o5ty 55 564 Fitpi 2P 3 DA rdrERED i wapiygicthl Siion Tecords 3,660

bytes (1,500 + 864 + 1,296) in the length field of the frame.

If the rate is 6Mbps and data is 1500 bytes, the length can be calculated as follows.
OBDM symbol corresponds to 24 bytes. Thus, 1,740 bytes (1,500 + 24 x 4 + 24 x 6)
are recorded in the length field.

This virtual carrier sensing of a physical layer may also be applied in a wireless
L AN communication employing MIMO. The virtual carrier sensing of the physical
layer in the WLLAN employing MIMO will be described with reference to FIG. 17.

FIG. 17 illustrates a structure of MIMO PPDU according to one exemplary

embodiment of the present invention.



transmtting station inforns the receiving station
that whether the virtual NAV value is established in

w0 b@sO7ene, by use of eight rates reserved. [ 5SBIT/HRI05/000042

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

the received frane refers to a frame to which the
virtual NAV value is set, the receiving station

cal cul ates the NAV val ue S340. The NAV val ue can be
cal c INEMOdIRPY Keoulditemprist # pluradigy of preargbles. Thgesemplarhe

recei HP? 0 t RiE S

S lﬁi&gca ¢ (ffgltlte} ? %ﬂlu&t&%géarwga%ﬁghé eceltlJ\E’lﬂr% %ﬁ%ﬁ?oo%tennas' In
haan MM frameaf ¢ds einbodidienty alpmamh}e fortarsecddd\intemina & @sitioned
the I ue bt ai t hro atl on S35 59], When
t et B w86 75 BovpRHEE SER) Rt Sisutesietpe iy ne
rece IDatznﬂ'aﬁlb aiidlodes ddirst PILCR frewin®le e 0f hsighalt1e20, ki mdsr&DPLCP
fromt naI can be supported by itself
S:%E"@amg d?%r{ggéan be supported by the receiving
st at iTo, trahktﬁuﬁ@g:ﬁatvdmﬁc&ﬂ@h ivaie BBMirRALY danaémg%tﬂé s8€hd PLCP
set the NAV value with the duration of the

wiieamplecl 20 4nte ttysﬁsﬁmheﬂén%h ghthestgnabl220na value @Wm@g by

St &dvefin ttH@b){/@ AEMbENG @f21140Nng M SS Gfto bPRs, ddﬂﬁaatdaﬁfé obtained
to set t val ue to the EI'ES S380. EIES covers the

t i brecorveringaa ACKifmmesintagytelo physical carrier sensing

to SIES and ACK framespiudtiial ! icﬁPﬁlﬁ and DI ES and
random backof f. [60] Next, a net 0 tP]’e

t r anghs des¢nthgdsibavé, améthad il appatdy fontransmiting andirécetving in-

h
oS30 LR 5B R ERAPGH ffs nvon
r ad:(ﬁnmflmt:hm)ﬂs BEfor8ing .td theapres.'eatudaenhoﬁﬁfr)bjllﬂe thedollowing effects.
r at e rg’t,el.%\éeérlll vgq,?télf’thertg EW $%%drel grg%ﬂ o pﬁ&%&%@ rans?mtted according
i e \fa@bumglodulhﬁblakchénﬁﬁﬁmbwl earriet sdiﬁmg ¥4 cah e tobtatned and delay
exenpl, ary odi ment, the NAV value for virtual
caflopdtre QB ing is set in the length. Havever,
i ndi GREbII) edn ih REcH A Wireleds AepRErk RoitinihicatioRY Witk virﬁlal carrier

just an exanple, and thus, the unit of Iength may

. n¥fnsing datantbe INA Karalng eam Pe propeptprpayesisd pad ansmlﬁ%d @ avoid

angolhglgﬁsﬁfaqgmcgdeﬁ m crosecond. [61] For exanple, if
the rate 1s 54Mops and data is 1500 bytes, the length

wi || Therdehy esingreserved bit datacthe methmpss RAFFBES apeprding to the

PRl e fi o (8 mdde Tontbiifhe Ui oS B ATFop B c? ing NAY
t healuest Bouirth, Hddropsion @r thégirtmhenri¢raansing ea Biys®al Bydrean be
e e e e

m cr dameond alteationscakdangdviREAtione bf the ph@semsnﬁehu@? idddclosed herein

S Rrbicat tnaaSiges, S IRRECEMIR iy are o By ShiideRpaghar e above

St dﬁsbﬂbed éﬁﬁl?f&h?eﬁ ,aoSfor lpufpres(df ifiiratio 6dly-and ndO)bei ddnstrued in a
| e 0]

% setdf 1s there PthF€ g%t th[qgf% gn:ﬁl%fl ﬁragtg% ?%tgeri t?lan the detailed
C aﬂé%@hﬁt‘i(ﬁﬁoﬁﬁe prekdr®Wvention, encompass any of such modifications or em-

bodiments.

All such modifications which do not depart from the spirit of the invention are
intended to be included within the scope of the appended claims. In particular, the em-
bodiments of the present invention described above with reference to OFDM
modulation according to IEEE 802.11a are provided for illustration only and are not

intended to limit the scope of the present invention. The present invention can be



OFDM synbol corresponds to 24 bytes. Thus, 1,740 bytes
(1,500 + 24 x 4 + 24 x 6) are recorded in the length
WO p@ba719p%63] This virtual cartd er sensing of aP@ENKBRR@&EI000042
| ayer may al so be applied in a wirel ess LAN
comuni cation enploying M MO The virtual carrier
sensi ng of the physical layer in the W.AN enpl oyi ng
M applied o amewidelsssimiebwutk epmmunishtiosssong wriphsmodalatipp gghemes.
FIG 17 illustrates a structure of M MO PPDU accordi ng
to one exenpl ary enbodi nent of the present
i nvention.[65] M MO PPDU should conprise a plurality
of preanbl es. The exenpl ary enbodi nent of FIG 17
illustrates a structure of M MO PPDU using two
antennas. In an M MO franme of this enbodinent, a
preanble for a second antenna is positioned next to
signal so as to allow existing SISO stations to
receive the signals. [66] Data franme includes a first
PLCP preanble 1210, a signal 1220, a second PLCP
preanbl e 1230 and data 1240. [67] The transmtting
station records a val ue obtained by converting the
second PLCP preanble 120 into bytes in the | ength of
t he signal 1220, a val ue obtained by converting the
byte nunber of data 1240 and the SIFS into bytes, and
a val ue obtained by converting an ACK frame into
bytes. Industrial Applicability [68] As described
above, a nmethod and apparatus for transmtting and
receiving in formation, and a nethod and apparatus for
setting information in wrel ess network comuni cations
according to the present invention provide the
followi ng effects. [69] Erst, even when there is an
error in the reception of franes transmtted according
to various nodul ati on schenes, virtual carrier sensing
data can be obtained and delay tinme is reduced. [70]
Second, even in such a wirel ess network conmmunications
W thout virtual carrier sensing data, the NAV val ue
can be properly converted and transmtted to avoid
collisions and reduce delay. [71] Third, by using
reserved bit data, the nethods and apparat uses
according to the present invention can be nmade
conpati ble with conventional techni qgues using NAV
val ues. Fourth, information for the virtual carrier
sensing in a physical |ayer can be provided w thout
changing the structure of the conventional franme. [72]
Nunerous alterations and nodifications of the present
i nvention disclosed herein



will present thenselves to those skilled in the art.
It is to be understood that the above descri bed

wepisstiwent are for purposes 1 illustration oPCHKR2ADS/000042
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[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

not to be construed in a limted sense. It is

therefore intended that the appended clains, rather

than the detail ed description of the present

i nvention, enconpass any(&qignsh nodifications or em

bodi ments. [73] AUsuch nodifications which do not

depar t Afmghod hiése&higr\iittuai fcatriee sensingrdatacin varetess nétswle dommu-
to be |nclude Ehln t he. scope of the appended

cl ai ne™MCFHPI5A ?P@Uf COMPAS™Em bodi ments of the present

i n\é e lnt te@éivﬂlg&‘a@tarb@da@hﬁttfﬂggéﬁ%% gﬁlﬁ'ﬁ{tﬁ Bﬁﬂlotl@laﬁlj_ngdhgmfes and
nmoadul ati on .ac a are rovi de
i || ust $actng ?0 ﬁra "’jFémﬁbFeniSth TR Ht%lui) ted seement of the frame

scope Bised bR aBhS &i¥dulai¥R BéHeRRR; arddle present invention
can beapplied to any wirel ess netmork comuni cat i ons

usi ng w&#ngougumeaﬁwﬁlgs@nwg extrastedsdata.] A net hod
of set Thé‘ﬁhebhb& b elaif ar &zh@[{euﬁﬁﬁ%f@&g%cﬁldtﬁn%ﬁ&ﬁéﬁfh? orthogonal

net wor kK commu nlcatlons conpr|S|ng
recei vfrﬁgleacydlawprtmahl@lnxmged u5| ng a plurality of

modul ag, 0p,§60 %FFISAHﬁ' R dwﬁ e Ak g 2 n!.{a? Ez%ﬁ%#eﬂshg mapreceded

carrier sensing
based bgnsymcbmzaumndmhatl on scherre and setting

virtu car nsi,n u51 he extras t ed dat
The ne &ngfgaﬁP mﬂ@reln %n%¥u%'°n8dl Lé%anne
schenewhwh1@m#bogﬂhbya@q&mm&mcy di vi si on nultlpIeX|ng

[3] Th f erein .sa

Uit aarneBetof of e ngbereindBE bR PR T 45 ol s BrSormpegater
dat a. &Iﬂa}:kﬂi@ evHteh ﬂiér@ﬂ‘s afilefofiinlthe WAURdl sep@emastithe frame based
nodul ati on schene has a data rate which is supported

by anyolthgirys mqdylatippschemencd of claim 1, wherein the

ext r acthd\ghebd P BlaflAltl dwhsreREthé QSRS oYikBAl @RRFKEREhg further
whet her there is an error in the nodul ated segnent of

t he freampnsgs Banspittingdheexiracteduiata tata medive meeass cogrol(MAC)
The megpgd of claim1, wherein the setting of virtua
carrier sensing further conprises transmtting the

ext r acTheimediod of olaim frefiirther eamoprisingosstingahg iidpxtragjeskdata as a
[ 7] Th @ ?é%ﬁé%{E&Svnﬁﬂﬁkﬁﬁﬁxgaﬁﬂ{ sing setting
rac a

t he sa a“as a paramnete a physica

| ayer mdrcaMP}bWS.ﬂ?AE'EMG:@or) vector and sending said vector to the MAC
|nd|cafor(PHY-RXSTART i ndi cator) vector and sending

said v&Tr to the MAC

The method of claim 1, wherein the data for virtual carrier sensing has the same
bit size and the same value as virtual carrier sensing data received in a next stage
after the modulated segment of the frame based on the basic modulation scheme.
The method of claim 1, further comprising transmitting the frame after the
expiration of a duration of time corresponding to the set virtual carrier sensing.
The method of claim 1, wherein information for the virtual carrier sensing
includes a value obtained by converting a section for the virtual carrier sensing
into bytes.

A method of transmitting data for virtual carrier sensing in wireless network
communications for a plurality of modulated frames, the method comprising:

adding virtual carrier sensing data to a modulated segment of a frame based on a



| ayer. [8] The nmethod of claim1, wherein the data for
virtual carrier sensing has the sanme bit size and the

W@ 2008/0vaDue as virtual carriet7 sensing data rePEI/K&A005/000042
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[13]

[14]

[15]

[16]

[17]

[18]
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[20]

[21]

a next stage after the nodul ated segnent of the frane
based on the basic nodul ati on schenme. [9] The net hod
of claim1, further conprising transmtting the frane
af t er bases roaghilation ssheé; amddur at i on of tine

cor res?ﬁrﬂ%ﬁfﬁ@g%&dﬁﬁ&dﬁﬁ%é’éﬁh}eﬂ?' carrier sensing. [10]

The ern information for the
vi r t uaThemethiod of skains il hgwhereinubiebaséc maduleti@bichemeds dyyhogonal

converé qri%n alleCtll on {[ Le the virtual carrier sensing
into Y VPSR TBYREE"8f transnitting data for
Vi r t uaThemethiod I’of skfiail m,gwheﬁeim thed#ts Sornaittidd ckrrier sensing is preceded

communj cati ons. fqr a urality of nodul ated franes,
t he meth¥ydc e ﬂé aladding virtual carrier sensing

dat a t Phéme®ad lof tREn 3 €OWRdkinQhe Basid MBBulR@SE&hOMe ARAS Ha rate
nodul atl on . schene; and transmtting said nodul at ed

segment”. hich jpyuppaged/RY #YSI#Ioe| ai m 11, wherein t he

basi ¢ tRIpkabY %F cRfR e ﬁrewhe?'elﬁrtﬁé‘ f the ﬁﬁl’d%‘ﬁé{'formed after setting
di vision nultiplexin method of claim 11,

wher ei qparkE bidprerresic %Wkdnmn the morluléted§égi§¢n¢g>f ithe frame based on
pr ecedql% ba% Mﬁﬁﬁgﬂgg}% tdeon signal. [14] The nethod of
i Cowh as

claim ereint i ¢ nmodul ati on scheme has a

dat a rEhemathiod lof cblns dppwhereia thyaddiye of the data furfthieg compeses
met hod ' of t. '

per f or mec? nﬁ#@% r's e mg’hgérp%éﬂmegy&g%rgﬁoar &lgélp%ra%%sg cbiitrol
checki fMA®Y) ldyeetoophylsehEldysegnment of the franme based

Ol a m T o plaith By Sgiorisig staite (B v P Saier sensing
80 mpr If a5 a§ 4 parametek bNg védier oﬂar;ihylalbalqaydrlvﬁtm efsieNgnsing

at a ontro er.to a

physi il @mﬂ%’f AR ndierion fl(“@Pﬂ%‘%ﬁrﬁl‘i saiq ygetqydp the

con‘prlﬁg}@g;ap ?éﬂ ng the virtual carr| er sensing data as
a parameter of a vector of al_tﬁeh%@sécal | ayer virtual
car ri eFhawgtiod §f Flaim d ¢ whereip forvityad gaigigt sampingdgs the same

t r ans g Lil, Qndsﬁ‘lb dathEGhIAE ab Olﬁuﬁﬁca?ﬁéi%'eﬁﬁh héﬁ( ﬁ{cluc{ea%l the next
The nmet hod of claim 11, wherein the ata or virtual

carri etransangedrgement whish isamogulatedisogmeni @f theefraragrbased on the
val ue gsiVihbidot@hshLhEer sensing data included in the
next )

The method of claim 11, wherein information for the virtual carrier sensing
includes a value obtained by converting a section for the virtual carrier sensing
into bytes.

An apparatus for wireless network communications comprising:

a frame receiving unit, which receives a frame transmitted using a plurality of
modulation schemes and extracts virtual carrier sensing data from a modulated
segment of the frame modulated by a basic modulation scheme;

a frame generating unit, which adds the virtual carrier sensing data to the frame;
and

a transmitting unit, which transmits the frame with the virtual carrier sensing
data added thereto.

The apparatus of claim 20, wherein the frame is transmitted on the basis of the

extracted virtual carrier sensing data to avoid collision.



transmtted segnent which is a nodul ated segnment of
the frame based on the basic nodul ati on schene. [19]

wabesoeobod of claiml1ll, whert® n i nformati on fPCT/KR2005/000042
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[26]

virtual carrier sensing includes a val ue obtained by
converting a section for the virtual carrier sensing

into bytes. [20] An apparatus for wrel ess network

c ommunTesapperasuscef abaiingd 1n whereirf the ixameaeediving gnitsénds the data for

A <1 PR A ST AR At s oo

sensi ngMA4&Y) &aykr.om a nodul at ed segnment of the frane

nodul d b basi ¢ dulatio chene; .a fra

gener alTPPHEYS Of AN pErep o Fayti S i ding i ends the data for
sensi ngrtdalt rrfier stising gembBiedinta metiuansattdstcon@ol(MAC) layer to a
which transmts the frame with the virtual carrier

sensi nBY§sEh2¥fded t hereto. [21] The apparatus of

cl ai m Pk méihol F Blairh €3 f wihdteiniififokthatisi ok tR/iAal chier sensing
basis of the extracted virtual ,carrier sensing data .to .
avoi d Wsludpsz galue obtpingd by samverting @ sestion fofithg yiftual carrier sensing
wher ei f\td Hgydr ame receiving unit sends the data for

virtual cartier sensing interpreted by a physical ) )

| ayer Adeeprdipg madiune ee sduchohprogran] taeapcyte g aiethgdss) clamed in
appar agjs, ¢t &Eﬁjdgﬁ?l' wherein the franme receiving

unit sends the data for virtual carrier sensi ng

gener afgecdsging medeling on ahidssprogran tol exedACh nheshast astadaimed in
physica%h$?y?ﬁﬁa#ﬁéi The nethod of claim 23, wherein

i nformation ftor e virtual carrier sensing includes a

val ue obtai ned by converting a section for the virtua
carrier sensing into a byte. [25] A recording medi um

on which a programto execute a nethod as clained in
claim1l is recorded. [26] A recording nedium on which

a programto execute a nethod as clainmed in claim1l

i s recorded.



