DESCRI PTI ON W RELESS
COVMUNI CATI ON SYSTEM W RELESS
COVMUNI CATI ON DEVI EE AND W RELESS
COVMUNI CATI ON METHOD, AND COMPUTER
PROGRAM Techni cal Field The
present invention relates to a
W rel ess connuH?cﬁ%?&ﬁNsysten1mhereln
a plurality of wireless stations
comruni cate with one another as .in
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(Person%ﬁ%&r@?? gir tv%g:_]gleedr w%%&g st E%@n&lg%l%ag\%\%%ce and
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conmuni cati on device and a w.rel ess
method, c%’i%ﬁrﬁ%%%%rf’ﬁ?%f“ﬁ‘b&herﬁﬁﬁ rﬁn‘é%fhﬁ‘fﬁeéF is made
based o @G i@amashestion b@m@ﬁc&@@ﬁﬂrﬂér b&se Multiple
carried out based on CSMA using the
Access iy P3RBT hAEC Y /i nt ai n
F@&mfﬂbﬁ@ﬂ}dr@.@cﬂﬁéﬂzi Yhe ﬂ:ﬂégérh:e{nvention relates
moreparticularly, it relates to
toa WlféiFoFFfelcé%@méB?ﬁh&’ﬁl%’éf?%nasfyﬁ%ﬁf ggmmunication
device ):/Mlc{ edl ﬁ§§e1%99%%&ﬁ%h@fbndﬁ¥ﬂh%§ ae-nlq Q computer
Wi rel ess conmuni cation method, and
Program@bm}tl é?c‘?ﬂSO@PémlvﬁélaéFWda’up IbEIfi"%i qntCySMA using
the RTS/%%%%J&%’% Q_SO &alagaﬁ?oﬁg?rzl%%ﬁ O%S UIRISﬂgd Further
more paramlhharrebyemt@xmblaelzterlammnmumumgtm@ystem,
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thereby USRS 10f tealdret Wyl BgH RREMBRAG WoBedures are
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providegyngd| FEENErwoTk FetUé€maj ority of
cabl es can be omtted in working
spaces, such as offices ; therefore,
communi cationterm nals, such as
personal conputers (PCs), can be
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3 To build a | ocal area
networ k using radi o engi neering, the
fol | owi ng nethod i ¢ generally used:
one devi ce, designated as "access
poi nt" or "coordinator," that
functions as control station is
provi ded in t BERGFESEL HHen the
TR TWRE Ke dsSndr@b PR dasindesivblGridespread attention
centralized control of the control o
as a cogrfz_lgtii:rﬁ,ﬁpn system whllch I\ﬁ}i'eéfle@é@eﬁse?%‘?% wiring
betweePF QYR ML 0ARe RGEES SwRA Ak wiBdkess network,
access control nethod based on
the majggHand dehbteserviat PBH tre Inaffkiy BrRages. such
as of£1ddl; kLS AVRL h&ﬂuﬂumggldnl%fe%ﬂﬁgﬁ OfhichSs personal
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computegday |(Bes) - achanke r@é@'@lr’véélyf%?ﬂ@herelocat‘?d As
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at the access point.
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and a receiving conmuni cation devices
unneceqsarg W r el ess conmuni cati on system
T@f)pé{alqggnééﬁrggréﬂté&:gcﬁﬁsteggésr}ltatwork include IEEE
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comuni cation, any termnals can

ArAarry Nttt wvwa rol oce ArARMINTL At AN



For exanple, the | EEE802.11 wirel ess
LAN systens are provided with ad-hoc
mode in which the system aut ononously
and decentralizedly operates in a
peer to peer manner w thout providing
a control station. Wth ' )
TreBpéet® {o°i PE1Pe T "PRANATIWDTHS Fineering,
the folﬁ%n@%eh@&j ﬁ@é’ér{'eggm:aedlz bnd Sevice, designated
general ly known that a probl em of
as “acdgpydeind erim e dHeEEaE < t}].qitdﬂ@ﬁtions as control
StatiOI‘I QE rBr@@ideldSir@tﬁgmg.l Cﬁ!eh%esﬂé’%tabgp is formed
whi ch can be heard by one
under tggnramicdredrrostatl oh tas aoherol station.
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canngtfﬁk éhrdggy the ot her when =~ —ooor %"
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den term nal s cannot carry out
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RS Bhe'of ‘?ﬁ%%o!%gles f6F“Sol Vi i’ ’
transmiSUCéh apeablienbfe hicdderat es Mnaal goliision with
, CSMA/ CA according to the RTS/ CTS ) ,
1nforma6llarééaiﬁsgl?%1olgm§her communlfﬁiélon devices will
be prevggw thit(;@[ E)i; §fqv§:§[‘r§3%nMdl:&siS@Jo$nt, synchronous
Access with Collision Avoidance) is a
wirelesso eAEEML A iRBL hOtP TR r'dien SAtED pitéon devices
within 8GCEES1ESs FRISPASRGOR: LahEh &Fth one another,
detection. In wireless conmmunication,
is Camﬁpdﬁ§tdifficult for a conmuni cation
H@ﬁe\,{\;eg,e a\t &OﬁD?&ﬂ? LYE S igfnﬁyﬁcﬁ%nm gcﬂnmunication
the device itself transmts
is carriied ormbdtivenn a Threnefior &g ¢dypunication device and
system pPOMdod herh @onmerse abign devieescdytunication

ot e S - P! M NG ERG oorson
and thubeheektonpnsyst emnshhenontch@éanel utilization is
, comuni cation device starts its own
reduceq RY d¥khti on transni ssion, and thereby
160khhS1 QRN I 8haYOivd@thoc TREu{eOMA :SYSt M which
- is an access nethod suitable for
terningd§ A MFGRBUS L SLEVEG AR CRET ohv 1 udRh other
has beel@éevfilsé@ag Jr@g§gz%{etﬁwf&|bggicﬁggb Gif@bgs network.
In the RTS/CTS net hod, the
In partéopiruniicgrebh schbt wbrelass phierooks gprsisting of
of data transm ssion transmts a
request to send packet RTS (Request
To Send) . In response to the

recepti on of a response packet CTS
A oaar T <andl fram +t he



wi th data packets. Hi dden termnals
for the receiver station receive RTS
and stop a transm $sion period to
avoid collision with ACK
Here, the wireless network will -be
descri bed with | EEE802. 11a, an
a relatdyolysuabh nwihes ¢4 R e 5 EeEgunepEPy . the ad-hoc

conunumtdilﬁﬁcfh as kﬁﬁﬂl@\)@@n’&l} @e approprlatgl Grn Be ag- hoc
illustrates the frame format _

conmuniGib 9| efby PEEESO2. I°P8. Fi “¥hecut wireless

Comunjf(jagwnedil%cpfﬁagplrgndmlilg,_h wiiﬂdiegét ©fher without
the presence of packet I1s added to

use of t9E Reqdfisf 2ech graéket . For the
Rr eanhle wlkgﬂéwg SYAR . PalL %§Q§%ﬁ§ a central
defined in the standard. Based on '

controk hepgdok Hown npatkeytistheretuiev gitsicapi table for

constlﬂulégrgge Medgﬁ}%lea arlgoqn%l n\é% (‘?'J}kgc[l)%&arlslng household
corresponds to a preanb ['e or
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features oer {Iana%d ] QvénthS GNAL bec és faylty or is
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of t1méhE$bgw&aheﬂoﬁmieF&ﬂa?lkmﬁadeﬁd(ﬂ%hyéﬂy:ahta can be

Layer Convergence Protocol header).

~tranom FET pLCR HEAHAr™ eI UHRSS RATES F1iging neained.

variousMheh bndiscadesydRe 4daNSHHIeE6 1100 NREE known.
of an information portion (This

(Refer jtRCYpABR->SErRAERST el d A parte - of
FBL@aRS@eEhe rﬁ‘ﬁ@é’@r il |Jlrb§e§}ve Eﬁ@fstygtt_ems are
sinmply and generically referred to as

provided; wifth el dorPdsoimt Yot thersyska plirpewasly ard
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thk re-gaéét . Iot wPr enc P] and 111 the ad-hoc
ecel vers eco e the sequen

env1rommaﬁtn'matﬂsoQeqyaatly)RSOQmashﬂi GrpﬂbhEEm of hidden
. esult of deco%ln e, RATE and . .y
eminalERSHEP 1 1HE" - DS PICP BBHBP2Ciffeterion
which catl KINBLr Or dne@BriieE£: ibh et RGP headeinterpart
is placed is 7 sub£ected to encodi ng
of Com?‘&‘ic%?]é’ﬁt bEp AYISE, Panbegs by the other when
communﬂcﬁ@ﬂﬁmstctaggle@touﬁ Mgﬂseenltﬂe Qﬁ&ﬁ.f_@é communication
normal packets, the information
statlonﬁortfljﬁﬁﬁiepstfqﬁéﬁg}ﬁ tctaéaotr Fagry out negotiation
transmi ssion rate node in which the
hi ghest bit rate is provided to the
extend that the occurrence of errors
is mnimzed according to the SNR or

+ho i e Anf +thoa rocol \v7or



For each franme, Frane Control field
and Duration field

ar edef i nedi nconmon.’

TheFr aneContr ol fi el dhol dsi nfol vati on
indicating the type and use of the
frame concerned, and nore

meteerg STt FERIPYE EE GRECTIBES P corbide.

s BB@&fméﬂheaoidgsése&ﬁ S dahlsecda pddenof hidden
Duration field holds i nfornmati on on

termingli ESYRECRGFCREVEIENE Wor K SAF T oRgCP e 1s known.

et kA ((EQrRer deseinhedlealcelds widl@ol11ision
describes the tine that el apses

Avoldansef grFe? RN Ttans At oh s eth@updeketrceess is

made ba%gaﬁ]%ﬁr(ﬂﬁ'Q‘lérc‘ dQQJHE g{'i edIn I@Ql@sé cmﬁnunlcatlon,
Prot ocol Version 2 Version

it is difffigpnhateonr @p@jl@,@bit};}p@ev@ce to receive signals

t | f.
by wm&%@%t#ﬁ% égétjéé?attraggttﬂ%gtlrn§ A}é%%ll nc'il:herefore,

the comgifgdgation device conflrms that there is fo information
transmission from other communication devices by the CSMA/CA
(Collision Avoidance) system, not by the CSMA/Cb (Collision
‘Detection} system. Then, the communication device starts its
own information transmission, and thereby collision is avoided.
The CSMA system is an access method suitable for asynchronous
data communication, such as file transfer and electronic mail.

In the RTS/CTS method, the communication station as the
- origin of data transmission transmits a reguest to send packet
RTS (Request To Send)r . Inresponsetothe receptionof aresponse
packet CTS (Clear To Send) from the communication' station as
the destinétion- of data transmission, thé transmitting
_communication station starts data transmission. When hidden
terminals receive either or both of RTS and CTS, they set their
own transmissiocn stop period. The transmission stop period is
equivalent toaperiodduringwhichdata transmiésion is expected
to be performed based on the RTS/CTS procedure. Thus, collision
can be aveided. Hidden terminals for the transmitter station

receive CTS and set a transmission stopperiocdtoavoidcollision



TODS, FMDS 2 More Fragnent 1 Fl ag
indicating the last fragnent Retry 1
Flag i ndicating whéther this is
retransm ssion or not Power
Managenent

with data packets. Hidden terminals for the receiver station
receive RTS and stop a transmission period to aveid cellision
with ACK.

Here, the wireless network will be described with-
IEEE802.1l1la, an expansion standard to IEEE802.11, taken as an
example.

FIG. 15 _illustrates the frame format specified by
IEEE802.11a. In the figure, a preamble which indicates the
presence of packetliS‘addeﬁ to the head of esach packet. For
the preamble, known symbol patterns are defined in the standard.
Based on these known patterns, receivers can judge whether a
receive signal corresponds to a preamble or not.

Following the preamble, SIGNAL field is defined. 1In the
SIGNAL field, information required for decoding the information
portion of the packet concerned is placed. The information
required for deceding packets is designated as PLCP header
(Physical Layer Convergence Protocol header). The PLCP header
includes: RATE field which indicates the transmission rate of
an information portion (This includes Service field as part of
PLCP header; however, it is hereafter simply and generically
referred to as “information portion” for the purpose of
simplifying the explanation.); LENGTH field which indicates the
length of informaticn portion; parity bit; Tail bit of encoder;
and the like. Receivers decode the subsequent information
portions based on the result of decoding the RATE and LENGTH
fields in the PLCP header.

The SIGNAL portion where the PLCP header is placed is



1 Flag indicating power managenent

node More Data 1 Flag indicating

whet her nore data has been

accunul ated or not WEP | Fl ag

i ndicating the utilization of WEP
subjecgggrgzreé%oding resistant to noise, and is transmitted
at 6Mbps. In case of normal packets, the information portion
is transmitted in a transmission rate mode in which the highest
bit -Jl:ate is provided to the extend that the occurrence of erraors
is minimized according to the SNR or the like of the receiver.

IEEEB802.11a defines eight classes of transmission rate
modes: 6, 9, 12, 18, 24, 36, and 54Mbps, andanyof themis selected.
If a transmitter/receiver is positioned nearby, a high-bit rate
transfission rate mode is selected. A comminication station
pqsitioned,far away cannot decode this information sometimes.

The information portion is transferred as PSDU (Physical
Layer Service Data Unit)} to the data link layer as the higher
level layer. FIG. 16 illustrates the constitution of the PSDU
frame field. IEEE802.11 defines several frame types. Here,
description will be given only to four types of frames, RTS,

. CTS, ACK, and DATA, required for describing the present
invention.

For each frame, Frame Control field and Duration field
aredefinedin common. TheFrameControlfieldholdsinformation
indicating the type and use of the frame concerned, and more
specifically, it describes the information listed in Table 1.
The Duration field holds information on the use of NAV (Network
Allocation Vector) (to be described later), and describes the
time that elapses before the transaction of the packet concerned
is completed.

Table 1

| FieldName | Length[Bif] | . Description



In addition to the foregoing, the
Data frame contains: four address
‘fields Addrl to Ad8r4 for identifying
t he communi cation stations as the
origin of transn133|on and the

e e G S0 -G =
Protocol Version [ CBN) - e ru,nfo raation, , .*u ic

STy >

Type/Subtype |, SRR Iden erlndipah'ng%ef[ametype

ToDS, FromBg 'S NI TT181Y ' 'lub TUERLrhiftd witelEack KBODR indicates

More Fragmél OV1{dEUT0™T e bEent! AYET,

Retry and HCS (Fr aﬂ”EIagGH’dEaﬂrlg winBa Hie B Repsmkdth € it

Power Managegieny | ¢ he dk s uMFlag indicating powgrianggdelintnioden t O

MoreData + he flar edai nd Flag:qthrgwmthqsr pesedata has been accumulated or not
WEP ocnnt A

coRta-ns- Reﬁgi?gv"’g?a“’}&@ﬂ%@%’ﬂ%—m—eh—-—
Other . 1

et cates ill_t, dest ratrofn; :
ITRERSHPE 6T LRI AP ERISLRTAF DI frame contains:
four addddLL£abRS 4L hﬁdc‘&rl' Ao 2Qfrd F ANSMBSE Oing the
and FCS which is a checksum
communi¢at igyditet bmst & the Offb‘iﬂé’g@f RganshesiCESnd the

destmaimr@lda&qef%&égu@% eee%aesegﬁ%mg @y which

i ndi-cat es desti nati on and
is the myhimety isfamehiepksube provided Hertee upper level

7 layer; %gf%%%&%&% H}Aclk Q%u%hge aniPcht I:'L]se a checksum.

aCCess
Im:@nthetﬁtonotm deé |fr¢eelgqmgl EBESQZ, flame contains:

| EEE802. 11 defines four types .of . . .
Receivel TP atd LpAAED: (PEGTYUHR) REY drpFtnacion:
Transmltﬂ%S) adBtES (RGF WhS)h DldicSdsDEhe origin of

and_ElI FS extended IFS) in
tmnsm%xsslé’ hP g Gr §Bte a checkpieEgnD. 11

IR0k S ol CEMAh @S 0 P R BSG, Ct HEEEH sAr 1366 @68 ACK frame
procedure (described above). Before a

contain (RAAISAD {PT P AR s SRR PhPAY FCF lich is 2

checksumtate of the nediumis nonitored and

further a backoff tiner
Here description will be given to the method for coping

with access contention defined in IEEE802.11.

IEEE802.11 defines fouf types of inter frame spaces (IFS):
SIFS {Short IFS), PIFS (PCF IFS), DIFS (DCF IFS8), and EIFS
{(extended IF3) in ascending order.

IEEE802.11 adopts CSMA as a basic media access procedure
(described above}. Before a transmitter transmits something,

the state ¢f the medium is monitored and further a backoff timer



9 is actuated for a randomtine. The
transmtter is provided with
transmi ssion right2only when there is
no a transmt signal during this
period, and the transmtter can
. transmt packets on the nmedi um . _
is actuafRdfon 26 PHAE FiFack &b PR PR HTSRT £ Pagyided with
transml@gﬁﬁrﬁbﬂlgoxth; V\Ihlaﬁ t@%s&%g%gwﬁt SE&%l during
. DCF (Di'stributed Coordination
this Pe%t?%}h%ﬁéi‘mt% ¢ FoRmSTitgppgiets on the
the transm ssion of a packet of sone
kind is conpleted, the state of the
‘ "hedd ommiad rrohtt &F exthrom Yyrefl greardb@Se the CSMA
proceduk%lt gﬁeglgjrﬂl gjdgg?lab% st o&dﬁrl Péﬂ gﬂn‘éﬁé}g operate
as follgarrafedr gche. trlalflsntlhexce 9152 peckataris ppre kind is
completeil,i]gpl‘gl I‘ g%rg IrﬁrtlchI glrﬁlrtf%elqusl n%d 1t<)er|e1éi|%%%%50r a DIFS.
IftheréNt&fb taapﬁmkeilgn&u@hlagstlﬁerﬁermgendom backoff
is carrlﬁz };41te|eSIO§f ?}%rﬁgenc%/g%\%sg%(tcseign pgrurlﬁlfx%/te}&s period,
either,l thdnl RSBRhissibheipRE ket pakti@®da.a short
inter frane space SIFS. Thus, packets
WW{bgé’a&E@?reéH%ﬁ 3 RGN POTS SRPIGH Canraency is
exceptlbl%ltlgfaﬁ&mlg tredn et s RacKlSitted to transmit -
transmtted according to the nornal

- the pac)@%m@tﬁ: acsélam; énter frame Tﬁac?lﬁ,ﬁf‘ﬁp T]El}—?e packets-
whose ngQ@éQﬁuﬁ/&%}{cﬁhi iﬁ% ecﬁtx bta%pﬁﬁ.sm%teldlyégére packets
frame spaces are defined is as
transmifgRd eegerdpet R:et ecerryet | YR frpcedure.
Ts Q:Q%[P ﬁé Qc@agdvng @:{f%egén\(zea/pes of inter frame
priorities accor |ng to whet'her their :
spaces [FSarg SEESd PF RS, f@rlow FBacketat comgeting for
transmlggl%%r:gilgﬂgt Ot he’ l enpg ori :LesI ré]lgzgc!rdflrtl art!g whether
space descr ption Wil
their IEtseLsgslIve,nPJtRs toh@lm' S/HETSs provedingetd tihe length
¢ int EEE802. 11, referring to FIG 17 to
of in eﬁl M FP2Gth respect to wirel ess LAN
naet, WRkksi dthot kel ase BOgnefdvi HeOmFgOLs procedure
it is generally known that_ a problem
in IEBEYF2 . Hrda‘élFFrt‘féP?ntﬁaF TCoddursFITsiiy CRE! respect
to wirc@6&ONARNGdArthanRIN GEShdY eeedUhBerds it is
known as one of nethodol ogies for
generaldy |kepiatiheg§ poRtorde™ t4j &1 bFgminal occurs.
‘ CSMA/CA(&%%§PJerth tHORBORY 8 oo L FEEES Q2. k:l—ﬂawn as one of

al so adopts this nethodol ogy.
methodologies for alleviating most of this problem {described

medium.



FIG 17 schematically illustrates an
exanpl e of the operation of the
RTS/'CTS procedure.l®This figure shows
an exanple in which information
(Data) of sonme kind is transmtted
from STAO to STAl. Prior to
above) -t HEFFHOPub] 1 FarRsmSs oy Bethodology.
pidf QF ML QR 1 RTLY t1120SHHLS: alh RIisSwple of the
(Request To Sen packet to STAl as
operatiphel e AFEPsPCEET nf BHAdL9H§ shows an example
in whicRGGREMaRbord Opdide &Syaneom{aegwt@an;m Lred from
response to the reception of the
STAD topdket, STALl transmts a CTIS (d ear
PrJhorsgo ‘?}1 p%‘%hﬂ ttrgns%-{A% gqul@grrrgg‘f‘& STAQ
as successf I'y receive
.. transmitfHeanRRES (Request |TH Saellt parisn t{)|$ﬁg&1 as the
deStlnatSlOl']kOOfs Ce:a%..fl.gl u%ﬁolrggnsgloxgi?lger g}apfocegure
respons€|t®aifh,e anRdptie 4T ans TS $hOetfSTAL transmits a

or matj on Data) ckets

crs (019 FBUIACEPYL & AR VNSRS gRot ST has

 successsuQgessbitdy trewesved the info nation :
Dat a) packets, STAl returns an ACK
aERéFansﬂ%GElngt FERO PHITSHT RS Brfeamges the CI5

packet, kRERPH LR Ds $dr@NSaGhi-0Be 80H4rY ah®te thr@nsmission
one packet is conpleted. FI G

of inforpgtjon| (feky FPeketEdEi BRe WA .Y taRtoak &hen STAL
has succ@lsgﬁﬁlgl}eééﬁrvﬁg%ﬂg |1H901§1ta@1c§noﬁ)%t¥\m§£:kets STAL
the RTS/ CTS procedure is carried out
- returnsiyot e nacketr adbnd t ter tsemilon campdareception
eransact BHCLYALA AR EOMne | UKL §f 4 Gucal N
ol | om ng communi cati on environment
Fis d§subedirdw@gr acommumhedt icen take place in
surrounglngtﬁltggldng ;Egnmmmﬁl-lg@g{ Ig{rgtfec?r}:g l%TC%%i’:led out
: betweenaidtrﬂllnﬁlh}l’tgef sreaich amtﬂmereqemvémetaftugxur €In this
gcated wi thin the range of radi
flg“re'\‘i\}é‘?/feosl §°’“IPT“C%“§§§GW§8%{‘?%€S§ﬁ‘i“)ed Four
communi €8S bh €5adi@nk J ansan dTaoN fsOA BAADITAE0 exist, and
“STAI . _ The transmitting STAG .
communiEHRPR A YR 2 PRE TEATURT TS OTIEal” FbF Fioure
are locae&BIlrdk @h@@&ﬂg@d}f(ﬁaﬁ@%ix}ege B, Ot is assumed
time Tl) according to the 11 CSMA
that ST} degligFetc TREELLISTAGOEAM S LoNEAL -
miid é‘%@hﬂ%'l%‘ s9fo @B TR RAGKEe 1R STAL clear
at tinme Ti. In the Type/ Subtype field
for a cegfainheerFeditra@orinediC $4 el B ddverdlRS to the
packet, information which indicates
the packet concerned is RIS is o
descri bed; in the Duration field, the
time that |apses before the _

+ vy anerm ccl nn anAd roarant l AN



FIG 19 illustrates the procedure
according to which the transmtting
STA determ nes a tiansnission rate
node with respect to the entire
transacti on concerned when it
transmts RTS. When RTS is
CSMR preqegistr tThed; STRO mhsttsheredet@Fm sséen of an RTS
packet %%&‘gl alaetlmézl'ltl e @ﬁe %&Quﬁ‘%e field of the
transaction is conpleted is (
Frame (Ph@ol4)fielFherfefde eXTH r@ecisertansm%{i@r@n which
atg Qel S A nedoond .y jdues10,,
snscar e Py TR Cr anon rgrs in ne
Duratiogtfdtidn tihemnme tthaty anmﬂstis%fﬂfs t(lba;se@bmission
and rec Qé‘g“gﬁ ai%;srge)c QEggsag %ac O ﬁorli]c!e(%lafec?ls completed
 (i.e. the ansThsisilonineats, 1£aﬁdsctrhEed i kie) thelThe field,
the addlﬁ’&iré%rg Si#eo%{{a?%%%g%mmt%ﬁé%éé?rf %?a%iglr%STAl) is’
describbdARSdTiA tB TAFdeIECRIeV&thrkSs bAShE Bbhnsmitter
in accordance with the rate applied
station; [PTAfL RS FRASFEPeft is not
&S, M tlefdi dnOsieRlia AR pdi M dhkdlroliowing point:
~___transm ssionratenodew t hr espectt oeach
for STA(b*é% H%sfcrtlp%lﬁg ﬁ«P%é}PI&EH:lWI tfhe]ﬁ:l e time that lapses
before Eﬂeaﬂ%%éﬁ%n accordllfl%r@) tg@ﬁﬁgﬂcﬁglﬁecedure is
w |l be given, referring to FIG
‘ completgc@aphe tqr{rpewllr@pstk&a@;@@paq:@opé@ee%aeted must be
. detemlgéé&egﬁélé%r%énﬁtateé %% tSEQ&%QC Id@scrlptlon
' he vicinity of STAG TA2
will be ree@emve%het h@nRﬂTStsmgr@AO @$Metermine all the
transmls;%lso%?\é%? éngee,vlergzrol ernéglt(l,efosrprlg']&et,u ata packet, and
ACK pacl&_ﬁAﬂo deeode&uaﬁw haseditond tahe recelved in the
I nformation obt ai ned by decodi t
ransacpiten HEaBEHE Thon FETAY [ GEOgH Jecls:  he
rransmi§$iRm tdre ﬁd&%t@ﬂﬂh@@heﬁfe gletatiadd thehe entire
PSDU t hat the packet in question is
transac‘Fésleg pala:cke‘l.lt 1‘én‘1:1°tkﬁ%%tfﬁdattosﬁ"(;a“ individual
transmi §E%h@8e hud ¥ @RS EhpedtfoQaARbAOR L Afransmission
some kind. Further, STA2 recognizes
within g (tgAP$AFELi®A fiel d that STA2 itself is
riOt14 be deshi.n &Hﬂe R &AM AL E A to which the
station. Then, does not nonitor
transmltmgn‘émouﬁﬁ*@amlrr@cegmaze@l%ham e mode with
respect rE%d‘t!h%ner{t‘irQ %‘E&':Péa%gléﬂnEéAceE&% when it transmits
transaction 1 n question is conpleted,
RTS. WreenRTSt iogpsrantsiten, tieans s Siebermgpoe@ghere the
not to hinder STAO s desire to send.
“To refer to this operation, it is
~said that a surrounding-station "sets
. NAV (Network Allocation Vector).' The

NAY 1 ¢ affarti vine Aiiri nAa + he nari nAd



The CTS packet is received al so by

STA3 which is positioned in the

vicinity of STAL a the destination

of transm ssion. STAl decodes the

PSDU according to the sane procedure

as descri bed above, and recognizes
time attgeh "thpriwaneatby eorAtictad iron(Ts in FIG. 4).
Therefo§£ atthQ Qr%r?sn@.)épﬁﬁt ?epcet fHdeCLE lﬂe\!ﬁa}tmlned only due

packets until tinme T8 ." STA3 sets an
to infoigAVigneeledirehe psarfsmgimeptsga@\m when it transmits -
RTS (babb@REMESLON YNG4 | aéa!“ goMu@iQéa%E' an the entire

concerned I's conpleted so as not
transachigyderth&TAtansgigkdonr eate raecteltlwee l.lke) The

transmllgleonmé{:el 3 eff%Ct% \ég d@fs n]%—‘sT and ACK frames
pe ndi cated” o

fhe “pDur a
thereafﬁ:élel:da,nsaﬂld:esgﬁa rbSeJ&b& Qs lbes:l‘callIDy in accordance
- with th% I&ansm Q:li]Ohl %I t'%%éSt gg%e:?sn%lot permitted

to set ah &ﬁ&iMG‘dala{:&ﬂsb%ssa_ﬂArzﬁﬁa ntohe with respect To each
' destination. STA() decodes the PSDU
packet éﬁ%ﬁ?b@fﬁ%ﬁnt“&t{iﬁé s*é’f‘?é‘si‘ﬁtd&%dur e as :
He e SC:LhAA 1 8bAME beabed, QCOGNi 2880 1At 8 again.
_ STAl has got ready to receive. Then, _
- The RTS packeAbEFTE VESRLEL BT BE 2 ¥hifhstsapesd tioned in
the v1c1r!1@.ytJf%§m Sﬁhé}pS'ﬁfZ &Eﬁre@a@l@eﬂTsaglgnal STAZ
T5. the transm ssi on of
dlscovetfhet@aﬁ’ﬁeaﬁ@éke@dl §h‘e?)rﬁ[‘§?é‘tse(§ea?“‘lel pperation. _
Further, Gsﬁgqjeggégs g%oga?s%dtct}xegﬂéMlLMHLtl%gyobtalned
error, STAlL waits for a SIPS and '
" by dec0d¥n9uthﬁsP¢§B<ha¢dQH nﬁhéﬁZ.SXNﬁerﬁqgﬁﬁdﬂ§s from the
Frame Cornec i\% lci tﬁ tBQ%S]B[}’ %E‘a?’crr%1lsé.8|aon an uestion is
re tion transaction equi to
RTS paclcme apa(kkefts tstconpketieds ab ttramﬂ'iinformatlon
of some ﬁég‘% bﬁgﬁ%n?@ét gr(]:ggnSTA3 f\é:\'{o;rlé %E g}:\%leld that
STAZ itJut 1 e Helie s INAY: i @nGmhetidb fidn@tation. Then,
ordinary transmtting and rece|V|n% )
STA2 do%st %&temonltor thq Iﬁedé,ﬂlﬁﬁ&cfl ﬁeccigﬁqu,? that he medium
is occufilR@V@r MeMd ORI Sh &1 quidt06LdY kBupleted, and
the follow ng surrounding stations
stops igg @WpEATBHEEPYf POME CHtr A AgPat STRO s desire
tosendtrfy}%@éﬁéﬂéﬂlsoéeré%yéﬁ‘E&H@%diéﬂé@%%@f&oumdlng
for STAO as the transmtter station,
stationgPseSFTARYV Wi tehrk ddlerateeeiveetRTS] “alPﬁjNBV is
o MO 08 2t Aldk on fof, BIAL, A8
: effecut?]éiﬁr ege%\geg% stoatjl'qlgn derSnAS vvhl'aa ﬁon field,
and STAZ Ol bbprtenewvels@?if@loflfm;smblmé@rsrmtq ontil time
transm ssion from STAO to STAl and a
return of ACK are carried out w thout
bei ng hindered by a sudden transmt
signal from surroundi ng stations.

Thaoar of Ar o +hoa ~roarmmint ~at i Aan Atial 1+ v



15 ACK i's returned by the TOP | ayer
typically every two segnents, and it
is brought into the form of
asynmetrical two-way conmunication in
the MAC [ ayer. The ACK of the TOP
layer is small in anpbunt of data, and
T8. thus RTS/CTS i s not used together.
Mﬁ%@gket@geggehﬁlé%Tkp%tchgg the intended
: wth respect to data traffic.
destinafiqur eS?if%Ill Gsmdatse‘shes FERU awcem}wgl e the same
procedu%% ag I&@a gm} lijlﬁt hgle%q ﬂe@ogrllcjes that STAO
pac ts equi valent to 24t In
desirestiot aﬁanamet baehes Aitot Y1 aivdetBC élihv—'ed Sl waits
for a Sijg; Hiée/jg Ilb ea;km%f%) t r? H‘ir_Pﬁaat X‘?S packet at time
- T3. vvhllethe operatlonlnthe T(Player
IS relati iy te
b Bd oo Cre RO Heh 7 L TG Yicee O packet
must be 1@y €{cal with thaASIRESCT Ftﬁ&deﬂﬁ_nttﬂietl:“hainﬁe Control
' robl ems of access contention

sse1a oB Ryl psaliti f BeSirATGE Call DESBHY Bepeesned

isCrs pdYet Ml @EBOEd d10n ENA of ERNSIHLERANY 288Kk between
recei ving procedures based on CSMA in

- the trapHghidafPRntRPthin TR ETSnEr Aodifadep! tire
o T8) is Eigé"(ﬂ:(ige\,‘@t thEJ::FE&Qg RA ]Eleld\/b@-ﬁw\hsbld@ess of the
‘ several problens descri bed bel ow are
destinatit cammsdleEdon (SERtimpéfPét tisofess ived.
TJJ%%%& @re@@&#ed also by Mﬁwhqgﬂ Qs b§51tloned
transmtted and received according to
in the vidiei RTE/ TESap theeehpipatiphef transmission. STAl
Ia SSI on,;rate et.s
decodes thgtr%gmé é:g[)rec}lrrrl]gned&b gor 2;11%%& as described
above, PACkebgnizet rAnsMstiteegearby commuFiEstiiog station

is expecatéeéiggsgécgl%ra %acg(%lajs?%?l 1tlt gr I 2#‘%}1 E%Ag sets an
NAV and i‘dfﬁfﬁlﬂshiabmhapi?)@ﬁtﬂ&fsﬁifﬁ;lan tiftBinS a6 ttk-@baction
based on the RTS/ CTS Fr ocedure i s

concern%w_oglPJeed:’edtsH as ??tlfé) h& d%,ﬁ'l'éh stcﬁzélre toreceive.

The NAV {4 @ft%@ﬁ:tx}}e(lﬂ;riiﬁg -_EHH%L&E& dpdﬂﬂdﬁt:ecbﬁq the Duration
deternmi nedwhen it transmts an RTS

fie_ld, alrﬁii %aiﬁsa%s‘?a{zep&| 1‘.n {:ﬁa@smission prohibited state
wntil clkapgm ssionratenode, including CTS
packet, Data packet, andACKpacket
Tha FS@qaksit 1yraoearssm ep 88 Serth s Beelevedation.
STAO deco@egﬁ@tPSJgtg %@&IA&%@ tgy §£meq:>%ocedure asdescribed
term ned wh
above, amriaﬂgcmnttt@&j‘.chaﬂﬁ@m haﬂsm wdmmomat@ve- Then,
node determ ned when RIS is
transmtted relates to the entire-
transaction; it is not permtted to
_set_an individual transmssion rate

Ao with racrnort +tA aarh Nnarcrl ot



Further, transmtter stations cannot
grasp the state of reception in
recei ver stations %4n real tine.
Therefore, determning the
transm ssion rate of the entire
transacti on when RTS is ttansnitted
STAO waitgdgr oS 309 TREFS PreotFapiiiiceion Hatata packet
at timeOfd @ packets are transmitted at the
optimal transm ssion rate
Iéd:[hpel'g:]ggﬁ@_ismj)r{ of tthe ftatRackft is completed at
time T6 i’ gg %9151 9 odgs EF&TB{IE_%%{N\_/Q};EJ é]!ﬁ%trl %@Al waits for
exanp e taken.  Patent
a SIFS Docrarerds ACfﬁa‘sd;mes@% avimpt 3136 Hfegepives it, the
transmlESJtoF]l aa‘tdtrtgcaen %n %Ih gmc%g%&dlﬁrra]lenIQO one packet

is compaet&aeuw ngnernd. r ecei ves. an RTS packet,
ABftlI&e ﬁ%ﬂ%ﬁ% L he ‘J%%Vv!‘ht ﬁag@eg:r)l?%‘i%gjf cf%m%&nlcatlon
stationk iplE ;doth €ng le\heaﬂcEﬁeﬁ:Ith rg cefthaagddsansmitting
t he resul t of the neasurenent to the
and receipgng A HREE- and returns it to the
Th E@RSEY | {d NG fnde—ddnes @Y rREHRTS procedure, the
transmtting end optim zes the
followipg PRRFAPRHEP §he riaPe 2 BhEr P hRl fef g gom carrying out
t ransmi FOMBY § P sudRLSd168$8at Hndb s Or AU Bgransmitter
but anot her case where the
stationtf ghSiiit rHGh el deperife §éS, piga "surrounding
statlontfro‘ril@%m §§ ltf?@ ré@él%epf.‘:t£t!1%n,en$1! 5'@&3, which could
transaction before it transmts an
receiveRTS. pa@t@etlnfq'h@xtep@peanstnh@lon from STAO to STAL
. and a réhtngerefflq’gr;tff(lngl% %Irr&al::gr(lﬁmm&ﬁll‘o%@ l!e@k& h!u%dered by
. a suddert trranstﬂttsuamalsftxam |sor1rqusdxreqsmat}@dst OTherefore,
the co nlcatm ne t gtt ransarg_]n§sl OQ rate of
e B r & T Ehs&cti O i Cl uding CT S
Fpackcemhﬁataacep&okeiampaadf/&ﬁ%ppa@ﬁ@h sequence
transmtted and received as th
followegu‘frteéznﬁh%fakﬁfg—ntepah% Sg?%ﬁ%t transrussxon and
recepti@et ef kN ian VBhdR (@ RBeWRtd/Aen gScedure in
the transaction finish tinme, that is,

IEEES02 Y ot F o™ pheeyt<sh ‘élthl7tR?£FJJE through TCP/IP

(Transn@idh 8BS BY pAivgi NGt her apnab10f the rep/1p
transmtted data by the transm ssion

is a tygi@pé coginghigekion] ;br@tpﬁél é‘é‘t é;qﬁsyq'eﬂsion control
and patMaJoH&An RTS . Patent Docunent 1
describes that the CTS transmitter
Ewingitficommuabé terivn e st and vaarisieysi@rpplication,
rate through the reception of RTS;
however it does not refer to howto
obtain the value in the Duration
field described in RTS by the RTS

+tranecmMm tt+tor ctati Aan Nnrinar + hor ot A~



18 rate andtransmtting aplurality
of data units as one data packet .
However, the convéiti onal RTS/ CTS
format cannot inplenent this. (3)
Concom tant Use of Del ay
Acknow edgenent and RTS/ CTS Procedure
ACK is rpReriegEEgoR, 4 KivaRdaPecd'sY prem seysedments,
and it Ok WRGudiBdiat & AR WNEF elinAlt rical two-way
acknow edgenment (ACK) is returned as
communiggignnais Hat HAF darecei WedhCETel reduiéE laver is
sma1l Qrﬁougy%&m%fag gﬁd A PAGKSE $s nBLAY together.
can be used However, sone
Howeverpﬁ@bdcéﬁssaxsrsg eogd%bﬁr exgnpisesc fo delagyratffic.
The flgure 1!L§ lé%a?tdest &%t Qnerex\émmgl% the RTS/CTS
procedure, there I's a possibility
14 hiad ezmmpm' SliwttydsmtiGedof packehe equivalent

to 24 t ur p i et A annsérr!l'_1§8| on $e£c951ve§l in the MAC
canno & Fetirned R

layer td tr@nsitt tivegegaes,T heusao ﬂMlIaha‘t herhat is, while
existing fornat, fhe _conc gmtant use .. 4
ehe oper i kb aBR DU Gt AR O Compricace
operati6 9k GhS rpracethiiac has id@rlinmt in
t he enhancenent of_ efficiency. (4)
Aﬁ\/b‘f??&&bkl’e&gylpl:ﬁ? St dtT9k problems of access
content%@ﬁ‘ﬂaﬁ%@ﬁﬁ@a@surance canlﬂe s'oﬁvéﬁ@%plementlng-
that carrying out selective:
the trapydhbiitdedgemeqt BRAaMEsIY7e based on CSMA in
comb:.na@lfofn WG EENRRT s« IVRG nla@¥ S aanddB th TEEE802. 11.
| EEES802. 11 standard does not give
Meanwhi pynsavdoriabFapg erpdesicdlegd Red ow are left unsolved.
ckpaw e itselfe . Lhe selective
) Im& %vvloed&enent mreferre to here is a
_ ereelt dgnshg’ $sarmm1cmqit pol rpetilved.actkerding to the
RTS/CTS pro?eec%@%aggé trax%sﬁtés %ogn%ar%e?c{ orallaepaa:gets must
be detemﬂnlad nespectntrsapadebi 1 afzynspacdeet
whi ch was or was not successf ul % o o
- THECEH BT SThPaty ST Bt Wih tPeieserie
in the DEAJtHibedi Ot RN ihe Wt D 16REREGE ot da transaction
packets which the receiving end could
based onn‘btﬁe ?%&F%@roq%r%ﬁéﬁpmﬂe&ﬁd f:he time at which

" the tranS£86h i ¥ EorRG KA 2088 AR QAUNEL St transmits
an R’i‘S . Thismeansthatallthetransmissionratemode, including
CTS packet, Data packet, and ACK packet subsequently transmitted

and received in that transaction must be determined when RTS



19 massive nmenory and its processing
pl aces a significant burden;
therefore, it has Yot be actually
appl i ed so much. However, necessity
for selective acknow edgenent will be
nore and nore increased in the
is trangwjitgee. Wt His s Hay rﬁéefnﬁtée determined when RTS
is traréinh”:@t:ll chlatég"%of@lel QPMJ_QQ &:Qrc'f%dt%on, it is not
expected: communi cation stations in
permittieRetd geti &l :Lg{i:a}géqulo thotsrhasien rate mode with
respect? %egéxahv‘;aéﬁ&n%rﬁsﬁgsgmt witRh emaﬁgacmn
but ‘communi cation stations devel oped
TherefOIrat etrhe htereeswiglséert ireee dekivpak edgenent
t esdmltkn L ha!t% r(; carinolttgr!agp the state of
avora cannot
receptmunﬁumar&t@enmatthtﬁashlmt e, tamgda Therefore,
t wher
determlnln ngt Itbrr‘:lpsr%lﬁ.s;ll.osn rﬁg\rl]\?glileneen 1re transactionwhen
RTS is de&sfned:.ed resultfUmt helroweﬂ@)rblﬁhbﬂmil\ty that data
consi deratjon has not give
packetsc 61ﬁ<8 om?gﬁt_ttﬁgeagf t}% g&f"i“a\}e transmission- rate
correspaf&ingWoatgeneid o @CEMHllq W8e kOfeibbBestation.
_ receiving end to determne a data

Ap aﬁxéf“p]e?nﬁi%lhé? Rr&PCTS Prec _é)ﬁﬁ‘f“@.nt 1 discloses
a method REF sfake _atrgx_b.zlf%_r CaRRt 8 oh NPHeRALEd i s such
by the existing format. (5) Influence
Fhat v ihperched Pepd teed VEhaMAE pagjer, 1t measures
the envnyggménggﬁgg%aéelof communication at that point of time;
st andar dsi ndependent | ydefi nes RT%
then, the garesivOl® ofid ades tACKefrlanef thhdetdyveement to
the CTSI Ia%ﬁét gxﬁ?}@{ur 915 tlh% %ngrl% tLJ:H énd thereby
eason, | I Vi ua ornmation I's
the tratonibeirta anspptikeécks tllfﬁeyorrmusicabeon rate and the
like. l:—;l QeCt% Ve{,c)\évte%sagg?ct t Flgrlgég/utsafnp%er case where
the trahfmmasnnd todl deov@hi headse tsachiasSion rate of the
reanbl e, ar eproduced. I n particul a
entlretlp P?]aé:[tllgrh}%‘?ﬁo§% IltbFﬁ‘aéL[SIal ssaanaHackteﬁe Therefore,
the imp@PfRdto0bropenbeadsobesodms 10l aligered.

to negl ect. Needl ess to add,

ThaBte _ Si“httﬁ%é?:ﬁ“é]é’é‘slslrﬁqHFédm@\Cdetemme the

* transmib&Blrat So LS ARG DREAUSE chtding cTS packet,

' contributes in such a direction as to

Data papkefi-t aph @CHaighstdthevadmiiteccaps peceived as the

outcomep(g@!&g%galtﬂlsgfb% u&qghnlngvglvail%ygg Sbe written
such as TCP/IP. 20 [Patent Docunent

as the ﬂ_]]qjlapmgef;@nelxagmpen,e@hepatle,npuratlon based on a
Publ i cati on No. 2000-151639



[ Non- Pat ent Docunent 1]Internati onal

Standard |1 SO | BC 8802-11: 1999(E)

ANSI /| EEE Std 802.'71, 1999 Editi on,

Partll: Wreless LAN Medi um Access

Control (MAC) and Physical Layer

_ (PRY) Specifications

value obNGREPRY it BEGUHEN P2t PESFrageRHdgd dlate by

the trarFs;Eg31I§r;&1 aZlgjd'esérl\lg; tl?fe &et% Qﬁ%%ﬁue in RTS.
Radi o Access Networ ks (BRAN);

Patent PADPERItAN dEypeibps tbat d-hii Fk ‘G@nﬁmjdlter station

determlgg‘g’)trlag*yng suPrﬁE&le tkﬁ%%bl? t%tr%ceptlon of RTS:;
ransport Funct1 ons [I\Ion Pat ent

however D demramt r@:}@t@lhowsO m@@ﬁx sue@w@@u@ Duration
field d?B%%%\ 111“&% ype t'zran I‘ kS tﬁtion prior

theretoCont r ol (DLO) Layer Part 2: Radlo

I'inﬁgeﬁ(_:%) Jgarnomt%tlnﬁest%t%bl %%g?(a h.r.ﬁl(l) traiﬁ611551on

. rate, thectMabadtaolV i€l (ﬁﬁ@lé\l&ﬁV\@hé@d of the Duration
, Pr nt| ce Hall PTR D| scl osure %
determi ﬁ? F']&ﬁ%s transmit Cﬁsr?érﬁtsgl ft leﬁlérroundlng

'station§rwﬁ5ﬁﬂhedrﬂVﬁfét RTB']sﬂnr].QVJtdéﬁ_aaﬁA\{ set and refrain
excell ent wirel ess conmuni cati on

From thedy o T A" 4168 S TETHTHEAtd GAC L P ot ed.

and thisAR vk L) ASSaFAAUNL £ Bld @R ABIAQEsing station
and conputer program wherein the

sets a IpTSFOPGiFECRIG P s H0S EPT6gEICRe® nafdrompleted

even afﬁé@tth@%géﬁoﬁ%ttéﬂ&lngg%ﬁ% R @%r&ﬁ&ted has
be favorably carried out.

- passed. ENpGAithelitss, o ﬁrmh@dlpwééétrmnﬁ niyiehthiegrd RTS put
down thQrN%VIaQJ.% Qlﬂxrte’é_pa% Jruﬁ:n%pﬂart%) S§nd this induces

conmmuni catl on syst em wre
collision.

{2) Difficulty of Data Unit Multiple?{ing with RTS/CTS Used
Together
In the conventionally known RTS/CTS procedure, the data
transmitting end determines a data rate before it transmits an
RTS. 1t does not give consideration to the following: the data
receiving end determines a data rate and further transmits a
plurality of data units as one data packet. To enhance the
_ efficiency of the MAC layer (Refer to FIG. 20.), it Vis preferably

that the receiving end should be capable of determining a data



21 conmuni cation device and w rel ess
comruni cati on net hod, and conputer
program wherein a ¥l urality of types
of frames, such as RTS, CTS, DATA,
and ACK, are multiplexed and thereby
flexile transmtting and receivVving
rate andm'reesé@ma@g; a@éﬁrab]étp PO [A&E 1 Hg one data packet.
However QY HL B&%ﬁtﬁ)@gl Q@s/c%g @Qﬁ&it cannot implement this.
Embodi ment's of the present invention
(3) Coprenifraiete Uset hE tibre agbbvaopregbbemt and RTS/CTS
procedul@KEN i nto account. In a first
aspect of the invention, there is
Tipr ONHEGeT. 14 waned @it Emmm @atlileotmnedlate ACK
wherein Xnngrgkm c%Mlg?er%SI ng ?}Teaﬁ;ll.:scc%?%jrl g Soon as data
s receneiihodo wheuim theaowahwunbCati pfckets, delay ACK
can be eadfqi on as the origin of data
| Ffhnsmi ssion transnmits a request to
- n&enRdr paakeprBTSnand sst aw&:se;eba@ae if delay ACK
, transni ssion in resgfmse to
- is useqd fogpithesn "okt e SHNtdE Bﬁ%ﬂ?&‘t‘“ﬁéhere is a
possibil{1GMtRatC QRITHAE Gat i 0ihstit Bldd0Bo@ShE h@.lrpose of
destination of data transm ssion,
retranSWFéF-%ﬁ’ nb‘?ﬁorﬁsaﬁe?‘%t‘?aé’dw‘f 0Pt r BRigFETEd to the
’ transmlgtmigr Qcel VeT}Q%Cth%hl @hé’\héz&@,tﬁw ito\ﬂ'ﬁat the
or nore of request to send RTS,
concomipa¥f iuppratt vielady re@oETSIocrkittg andnghe RTS/CTS
procedu?& &QQVMtgdgﬁH% nin %peE e%ﬂgnc_l&{!ergﬂ QE ee)%%g(:lency
In a second aspect of the invention,
(4) Mefti‘rv?eipfécqysﬁ‘f:p:r vl dva Apkrall edggment
It 1 Qvlmc %ltqétocr:]a de\J{IllgF gmy\@e Il‘t% ggknowlhedgement
Fandom access coéncom t ant y using t
enhanceRFeCESimmthad ofhereiMaCcalayer. The IEEE802.11
srandar OO CBLL 00 SLAL LA, BRSO LOT Mcscori
acknowlécﬁ;qemeﬁ‘t i osesend paweeemsl@ndaamaﬂ@g_emnt
data transm ssion in response to th .
referred Lo difEP off DFCETFELHHISR “O21g? ri%?&R%‘% In this
method, G of MABK &n £AHAHYNCAE A baSkabIt@B t&Snsmitting
_the destination of data transm ssion,
end with FgsRfitetess EHHMMY RN YHE B or was not
successﬁﬂm rrb§é1%d a'ﬂhér@t)f?r Mﬂa@é}nlggﬂﬁrﬁtdaggled out
nmeans whi ch generates information of
only witheppiestt to PsefrdsRPSch EBnfrPearatpyend could not
advi ce CTS, data, and acknow edgenent
ACK; and a packet transfer
Ingdaventetain off Fersiwhiachndwladgmets requires
and receives packets in which any two
or nore of request to send RTS,
~confirmative advice CTS, data, and
....acknow edgenent ACK are nultipl exed.

The DTC vraral vVl A AARMIRNL At AN

receive:



The CTS receiving comuni cation

station carries out data transm ssion

as the outcone of he reception of

the CTS informati on based on the data

rate described in the CTS The

"system' described here refers to
massive\gsRerY gndo%)itsalprﬁéass&yg |pé.@ci:e(§aﬂ Fsygnificant burden;
therefo@99h @gﬁgl 14 e QEMa@hy ta¥nppjfedd§yh1§(§§ However,

(or functional nodules which
necessityygpenehtctdpeefiiorlédsneeitons) bel pore and more
increasg&e@ Q1L e JRLL €T wmem%rbélas GEVdGEScion, the

or functional nodules are placed in a
followigg q:f_g;|ees emc@gc@;rc@mmmnlp@tlon'ﬁh@ 1@?[@111 theinitial
stage d%gngﬁgflmx}et IS&%C%]gian%P%\%IL%dO nrflelsnne qgf{lented' but
communlbzqmses sef e tﬁnyeﬂemaaptlanerofhaye selective
aCknOWZng‘gaeﬁ%?ﬁ %Tpr!l_d ?%eg(l)-g JCS(r)] ];:T%sregfa}tlt %sniw]qfavorable
thatbouhesﬁnnrmefhmmﬁc£€ailtﬂéanhnﬁhefnhnusformatwhereln

congleted as . nediumre erv t|on tinme
downwar {CBPHHPT G YD A1 TR gired.
: FiAtABSM dd 149 r@carrmuﬁlaaiawan Skt indh given to

describes in CIS the tine that |apses

concomitatito}as ?qwée]reéﬁje‘iﬁ FIROBEGHRf a ptfék‘éjtque for
the rectiAN§MH4t €4 4@Berihfe QUELQNBAQS, iMethe rrs/CTS
reception of CIS information is
Proced“ﬁ?ﬂﬂ)ﬂé?%ﬂfOI%s WHédi GrncEsk? vETRL TP rEpdery the
existing Ho@kd@tion Duration. O her
comruni.cation stations that receive
($¥T$n€ﬂueéﬁﬁs0§ereah¢@NvP{qngvﬂ31PMﬂﬂc Layer
Tl’)Aé! #E%E% QQS %%EQ&Q nd@ﬂgldlégtelgf deTflrleg RTS frame,
ect for t unwreservatlon
- CTS frarttehnECH nforeretndorheDurkat | dﬁeiaarlrdthFIChgm } For

this reaﬁ:on %J cﬁ_vg_ig]uaﬁ I}%rmaqzsllf)r(l)q p oge k12.!1&1::11’1esm1t1:ed -

they mueanwﬂuﬁeeﬁ&dt@ﬁeryysk&nnmaetHM'dyngpﬂaoaﬁdwerames.
first as ect of the esent

However{ SRt LBNS HoPT ARSI ST OR T at G beiopd eh =2

preambls, edu%qstreah&as edn Qﬁh:ttlhﬁlaq:u ak ktyt@hsmission rate
recei ve su%nal Therefore, the

is high; FRfePRRE | BrPvGEPIICARERPES Ui 134Pe tedifatect-
Né&l@é@@g a@&f ‘increase ﬂﬁlﬁﬁ%méa'a@ in the MAC layer
foll owi ng constituti on may be
is unde%@b%eeéec"’t‘ﬁé Wgargéﬁia.}tﬁg in such a direction as
to 11m1t08m5%h$ﬂth%léﬁ @gﬂ lgppl%%%géd Qﬁsth p er level
S factor information referred to By
_ 1ayers,t£hJe:hF€T=8TﬁlétIé’| vi ng communi cati on
station when it deternines a data
rate. The RTS receiving comuni cation
station determnes a data rate wth
~consideration given to the factor

TnmfAarmot i nn Aocerrt hed 11 + he DTC 1 N



23 the transm ssion error rate for

the RTS receiving conmuni cati on

station. Then, based on the result of

t he neasurenent, factor information

(Rate Strategy) is gdetermned. O,

factor information may be determ ned

based on the difference in

traansihi Ssiwapower bet weeteRT S Uparciegted  Patent
runliaftdodlaba Jpacketesot he causal

El\%lnalgeltgp@md%c%%weﬂ dat %n{elqutlgggl Standard

150/180, PR ookl . Bt/ Fife 18 o0eat, 199
Rditigiet rnilnedvactordilay Yeoithaceural Feytrol (HAC)
and meE%lﬁSL&@th\He Sﬁpg&h&'hcaa;ﬁortshe

'Eh%%eﬁa\(;lelﬁ‘tg D%QLgnenﬁA‘ Y r%%@t%ﬁ&a% FAterd So1 761

determned wt conS| deration
L VI-Zdi teetrart yRaé’l Ve Vit ot (FBRY) 7 BIPERLAN
Type Suchrtaslerk grnyat e (PRohi tored Bytiheasic Data
Transbdr@ansfttidnpg end. Therefore, the

Eu%%rﬁa%g&”d doc‘a%en*%e“ﬂ"ee“m"s?c'??t &&” 761-2 V1.3.1

and error rate arisin
Broadhﬂ“&c??éﬁ 6A°9% ERaREl State gFPERLAN Type 2;
Data fulinictogaticdn (PIE)t heveamobmtt2 of Radio Link Control
(ricy 1 b erderence can be corrected in two

ﬁwtonp a.t ntt IDocumen%Ir Per tI?: ﬁ)0| | %\MR$%C Mobile

cons on may be ado
erelﬁ"sa‘ﬁ%tr‘fijf]‘%l A eeoiffiutiie atfon st atl on
describes in RTS information rel at ed

to one or oL A dat-a-tRhistidhe station.

E S totrgnsmt The RTS r ece|V|n .

mbodiment rese n(ij Invention vide an

comuni cat 1 on St at I on eterm nes .
excelifglli untiesetVat i B LT I8 IRf or MERtPBN  wireless
commuiDds Biton Odfie vii Re ViAH Ch & hessr @peptiiconicof methed, and
computaérl Igﬁ)grtgrat ahegéglkettﬁel %Tgﬂﬂ.@l tae@god is used

rum reservatl on_t

The
togetl’i}er an esg, .control MA can be

e .
At St Ton *BUTat i8R °s  d81°Er Minet
favorgddg et roredt PE-i nformation related to
tredichat®s uREt Shedaeseedrhedidvantihe REkSvide an
_excel?erﬂd Libe determned datg rat emlib%@
he station describes it in CTS.
thls case the data transmtting
comruni cation station which receives
the CTS carries out data transm ssion
as the outconme of the reception of
CTS informati on. The data 24
transm ssion is carried out based on
the data rate described in the CTS so
that the data transm ssion will be
conpleted in a tinme specified by the
medi um reservation tine information.
Exanpl es of the information rel ated

+A AAat A 11nt + o roforrad +nn har o



In this case, when the RTS receiving

communi cation station determ nes

medi um reservation tine information

after the reception of RTS, the

station takes into gccount the time

at which the station itself conpletes
comuwalqneg%vr}f:ie d’:ﬁld ﬁrelweﬁomfnﬁrélcigﬁagm method, and
compufeC @rvirAYy emmimicatiior ist atfl gppes of frames,
such O&t afrf] ness, MeshTelM B&S exaxat 08 En.lzﬂlﬁplexed and

theret}gg_ér !{thl Q,Qan%tnitec nc} %dr %g&@%in%n %I:cedures can

gl ves consi der ation so

beFm?ﬂge%éF?éﬂeﬁﬁF%ﬁﬁﬁfPﬁﬁﬁaﬁ§€rlbed in

thed RES:d 9fndte execemdedvention ardgpde with the
above %lm@lmg,taﬁ(&e ifal Lewung. constituti on

P’H% ?11:3 pteg‘g oft lghe 1IF3x-rl-e§ttgnan§Im tet n%rovided
: conmuni catron station assigns .
= witglafdeRTECHATHENS S¥TFFr Ahshith gapspn access is
made URhtgyitandy desor bes iRTSRTS tikehdd r@terein 2

commur%%a@ﬁ)qu ehnse ch UErsbetrheOforfiﬁtlaoﬁ h@ata transmission

rero B e By AETEA Gt | Fi'de Fart nf At nit yere dec

LransigPited t ORI Uata WAI FEPLI T (s 4t Geoponoe
packet rca@psHict. a Meanwhichgont et RhSas the destination

of daE?Ct%laMénﬂgsﬁﬁmmmrgﬁI ilQn §t@tr:1inpc@ed to transmit
refers to . the f uence nu

and re?elaeatpac]aeﬁlst in &’escrl or HoreR.rlagrrequest t‘o
send gniFSext r%ltfsmﬁﬁﬁ’eech%é% daﬂTé uni‘ga,  and
admoﬁhewﬁbﬂﬁhomehaSmﬂtﬂﬂaﬂy.received from

data; upld ssfor whicgh transpl ssion 1S provided
tried. Thepn, the statlog etern1nes
a w1re1e&|sugﬁmﬁnxe1rs11ecra\‘?:a I oﬁv c,lené\i 1|cnf r([sarl I'?ﬁt zandom access
concorfiypptigr , upfnosel @et i @%S/ééﬁnowtéé‘@ew@ifﬁreln a
comuﬂl&a‘a}@m kediob hes fokl Gy\idig of data transmission

transnﬁ@gsgl ';: degg E@ystg’lg @g%tteg'fstg% ngc—g:ts data
transm conmuni cati on station

LrEnSEELT Hé§e?pé°8§?3 PoWea‘&el?ﬁ%W%dﬁe%ﬁf’ponse
information in RTS. The reception
acknowl edgenent i nformation includes
the first sequence nunber of data
units for which data transm ssion is
tried and bit map i nformation
obt ai nedbymappi ng the reception
confirmation information on the
subsequent data units into bits
corresponding to the rel ative
positions to the first sequence
nunber. Further, the station
generates information related to the
data units with only data units for
whi ch reception confirmati on has not

been obt ai ned taken as objects to be
+rancecm ++ aod Noanmihi | o +hns DTC



Further, the follow ng constitution

may be adopted: the RTS receiving

conmuni cation station stores one or

nore pieces of data |length

information of data units taken as

objects - to be transmtted, of data
packe’f_ TSWFﬁo&lh t?ogﬂ%r}hcgfslloansﬁag ci:nr ia%dthgsdestlnatlon
of ditge tgatworEcof tihre RESlesThepmmupheation device
compr8diali R deSefdthes gbferCIS gt ﬁ&nseﬂ}lie]ﬁ](};&nerates
infor)ﬁauarfgrﬁr LOf retqngstl ac%t g% a llém t:o%lglﬁa%qve advice

is case, the CTS recei vin
BT ruATE ACITHL§1%F N 25 0PeS ¢ [gcket transfer
commusxﬂquEnmCE£ananﬁheph(i&amﬂmet$_as@ atiges packets in
whichdﬁﬁ_gc ridbed hdret be r@l@stwwﬁer&ln rRRIScbSrirmative
advice VCQQSI'EIE“E { egldé a%bwfelglger[?eﬁl rte omultiplexed.

ener at es ormation re .

i t@sfﬁ@emnéhc?%?ﬂscﬁfjs%l éha'ﬁl§“th‘%aéHreS the
quaiifin cguehrdegim tshatalt héetdatiaeurd tdata rate based
on thkNEiLat Q(%d BN tn@@s&%ﬂé&nc&sﬁﬂfiﬁggtﬁf data rate

st a_unit.is not included in

lnCT%b gﬁgsm{o%ﬁ t?ransmtted

ﬁes&Tésé%‘feﬁ‘éWé‘l IFOPRInECfiipie| Ee§ion carries out
data cemyuivscat i Gn tsy stemwherfetie aeception of the
CTs ﬂlfwmgl:iotny bQJedd@B'atMicIaSa AfLe described in ths
transmtted and recei ved. Sequence
nunbers are assigned to transnit data
Thii Teysten’i dettrifyy! PHE 8aCa° URi T fAts obtained
py lbieasBneaddrAgstihéd Sel gotrhMigy of devices (or

funct%lﬁp %Q&Qem% i@l%ﬁk | @gcl ftlbefunctlons) It
foll ow ng take @

does t matter: wl’lesth(e:fau&eeddgxglc 3 nCc.lonal medules
e "Fecdi Ving tommnicati on statio

are peserinbesitie @UﬂP%ﬂFnﬁfﬁﬁireceptlon

- ackkow edgenenind Nfoafumtiann ACKtidrhelescribes

27 sequence nunbers of data units

conpletely received in the order of

sequence nunber and the bit map

i nformati on represented by mappi ng

the state of reception of data of the

subsequent sequence nunbers into

relative bit positions fromthe

sequence nunbers. The station

transmts the reception

acknow edgenent information ACK

The transmtting and receiving

conmuni cati on stations add

information indicating a causal data

flowto transmt data and

acknow edgenent .

CTS.

in



I nt heabovew r el esscomruni cati onsystem

, information required for selective

acknow edgenent i 2rranaged on a data

fl ow by-data flow basis. Such

infornation includes t he sequence

unbers of co er recelved dat a

RTS the ﬁluf‘e thﬁtf tlaﬁ% O&FITH ei (]):ﬁc é?neloﬁ a packet,
includl'hlje:'l‘stﬁifBrxﬁbftlﬁrﬁCEﬂiﬂsﬁiﬂt@:ﬁ ddhene outcome of the.

subsequent data units_are descri bed,
receptlaﬁ af fl"[%lr}fowtiﬁt%conglﬁTeﬁjr SF sta?uazfreservatlon
time inSARWYLGR akASSES €@ L. RARM @ Ohdyommunication

di fferent sequence nunbers.

station—ﬁﬁé?@pﬁféncw ﬁ?ed'ép 6ﬁp§§e§ﬁe%e the reception
of a daE@'pQE]@étngldanrsﬁg@%@gla@s3§hé3t>um%te REI the reception
sel ective acknow edgenent is
of CTS Pﬁ%ﬂr@ﬁ@r?PebS GPpGked, as medggp@eservation time
J.nfoma'f:?&?'ﬁﬁ%gltﬁ)tnat ' @QI‘?erdQ:oMnl%H%Qr tstatlons that
sel ective acknow edgenent. Such
receiver MiSepw TS stk s (Netamgndtlocheidyi tector) , and
keep it T&PedAALOEIRLLON M LN, 2800 88L QL s@kd
eep J_t{:clﬁl Ilbﬁ:gfs g? % e%ﬁl,t FTHSp Ité.lg 1, %1 rmation
DuratiObhedbexnmthemsegwaﬁ1mnwan§@uﬁsenspwqy1b1tedstate
ication with tran :
wire ess nication sys macco dJ_n .to the first
Fat I GNS “whi ch suppor e sef ive
-aspect atk:mevyi»:edgm‘r&n-trenftumt bBOYransmission rate can be
selecteﬁ&asg% rﬁﬁof}?ang%ﬁtlrég{']ls lt“etceeg_veSts?'érlia Tgerefore,
the 1mpa£ﬂ@&®il‘¢$r€dgaﬁﬁﬂ:§mls&lﬁh rhtaRSHIdet @1ped off.
stations 28 disregards the bit

map
AE T oI eltor O 0P BT B TP ?f?pte‘l the RTS

sendingl €5RkhYARG: £Rd, s@Rdod I ABSIHiLSs t RE Bkt ractor

map i nformation to be transmtted
informapiqrh r9Eqrged dte Pyrihgl RTE HEChHEo ofompication
statlonb&ﬁenmp Jét@l‘rﬁne;w%ats hJ_eatEr a&ﬁén EI‘ItSer:ecennng

stations can ensure communi cation
communigattikn speidiop detgrandsondatiphiath witppastderation
given to 1!}1% f%gllzogf 'fXSna%?é-[‘&’é’g(:?gkge%n&e RTS, inadditieon

function. her, wth respect
to the regulit of easturomatddl thef Wity hé rAR@ve signal.
Asno%t :gé::éher elf?)ém%acheggacr% re%e,a iniformation
relatedSBS $h6thdrSa G&Igabdiaiﬁhedte daddd Be aggressively
4 transnltteg and recei ved throug t he  ned
eremmingt &7 11 OW, At Tt Her BBy t Herawydehcgstermine

is deschUbdRr Srefththe dneansiiotigy Shatdi0ion may be

and the receiver station are .
adopted-s)}:ﬁe rﬁTarﬁrZ’zéanWth gar&rwnbfaH:éPn station measures

Dt scl osed herein is a wireless

communi cati on system wherein random

access is carried out using the

RTS/ CTS net hod t ogether.. The RTS.CTS

nmt hnd 1 ¢ ci1irh +that r + hoe



The amount of overheads produced in

the MAC | ayer can be significantly

reduced by includi23g pieces of

i nformati on, such as RTS, CTS, DATA,

and ACK, having different purposes in

one packet. 29 In this case,
the trandnésciommne cattieoivr ShakT DRy &y communication
ctasiont CGFLYCRARAGIEL AQDLPLING RS cnenr, raccor
mformacmrt aimicag s€IB cgnf otmﬁe\et@mma@@lor diorg factor
1nformatclon Dn%]ygg?nlt ontg oeiito%esmﬁ;rgﬁ C eg dlfference in
transmlas m@l&@ér ARt &i HusrpgcﬁE%nd ﬁémmketorthe causal

ansmts a Eacket cont ai ni ng dat a

relatloa%grk%ﬁtﬁaqu ahléatéeowde ansm f‘?]répf"f% or the
like. Here, the foll ow ng constltutl on may

be adopted: the RTS transmtti n% .

g dhfthicedta on Brarebn ealftsprEce fcc"rdlng te
the quatb@f RerriN@elL8vERl\MhAY £OMRAINHEEWiN end. &
station may add RTS information to
.transmieﬂ:@nﬁat?ﬁ_ﬁ etieﬁmjtrﬁpgi%lhgbém_qleﬁaqﬂsm additionally
- given tfoI Egor}nmlgﬁna&dcgnam&Br |ﬁ@bcﬁtrﬁ§ored by the
whet her RTS information may be added
transmitgingTSngr an%fmrtetf‘e@f a$h¢ heersatrBAensf between
recept 15113 %ugr %yo'{ndn QJJ_:r raqg Sﬂl%ﬁ%d fro];h {hictuation in
RTS recel vi ng commruni cati on
channelﬁtatqf on fjlulrngeSlqmet Pey ancunprey igder RTSce can

be corre%e(ar mation to CTS based on the first
ormation ih the RTS. If there is
Faathart hige $HHtdwong desitiestibo may drsaiobted: the
RTS tralisg%ttg.ﬁg-r%?}mz{fglgéarntﬁtrfln%t I n t%.co)n Qsocﬁ%%eosr in RTS
informat @ RUEPASE Ofie b &ldShSemletttaldﬁlgtst he: gdatraon tries
to CTS, and transmts the CTS.
to trapgifhj s Wgs TSt HECRTE P ATERYER R station
determi GIHEARNICAH0P 1S bAL 11N ndSt@E DA NRSat 1 inwhich
first information, for exanple, based
the recesy Lot pHpkht PoAE RATEATS T BTPARTRSY (TS medium
reservab 18 PARKELS hOGEH MRt hnt NEaPAShi {di0Msed on
the station to which the RIS is
the indefFﬂPéi@tneranbW BfofFrat Ynd RS efeirgiped in the RTS
and the %%g Qgcg dQ€£ %a&aef qh%n} Qhé@%g’cl@ntdescrlbes it
[ c I ndi cates the presence of
inCTs. subdequert theransmansgigitang ¢prinhgication station
which IQ ellxgeea.l.:: an(gI‘ ! Ige?r lll ke, AI terpraatnlsr\n/'esls¥bn as the
rEna ejudge feromot ns
outcomet han thmfﬁsrdmticﬂn «d e:rrentlsfctﬂmatlon The data
subsequent transmt data is present
in the station to which the RTS is
- directed to determ ne the first
__information. Exanples include the

fAll A\Ma nA ~AacAr 2N\ A ot ati An



Further, the follow ng constitution

may be adopted: in the data

transmtting and rzdcei vi ng procedure,

the data transmtting conmunication

station specifies whether the data

recei ving conmuni cati on station
transnmisiignl b cetniend cah YACK] oThdieAGK a rate described
in the #%C?%u?%&cgg;ggﬁéﬁégafné ssqorgq’(?flﬁ}!ée %Kmpleted in
a time g@RS$SEidauby @he naye: Eghapt&njontthae(iathmatlon

E}E:‘%ﬂ% elasi\;oles aorﬁnglézﬁogigcl I?aﬁ:geﬁkat t%ri]mlts referred
to herel hecdata théaﬁsmlterlgﬂrgoc@msmmmtmnnfor which

station. IB t%e dat a rece|V|n$
Eransmiggiiut EEtTo St EE BT adyEe That TE o more
data unNASFJI0khibs aRskeriketnan AGKaOknd Nength of time
_ data, it adds ACK i nformatjon when it
' requreFr%ﬂ¥5ﬁ¥ﬁ9§m%Fﬁiﬁ%k%ﬂ? of "e6Re kP nthifp for which
transnibd@ndial @ik ARSMIAL NG SOMIHUEAL bORata units

station. In sone cases, ACK
for Whi?%ﬁé?%ﬂ?%ﬁﬁa%ér%dé‘dl st pppe, however, data
unlts aLé %@Sf@xteh%e ?h@t A QIQ:I tﬁe rlggé'leSt At

his tine, the transmtter station
- I{p tidgesapémat thetRTﬁ & SrREpeedyite poitled i together
. and furt’ﬁglEdét% 915.@55111% %@é&ﬁ@&}n&l@!ﬁ‘ék&ygéﬁmmr
transmtted sends a request

the RTSIQTSa@h¢c¢«§£e|aﬂﬂo¢qhawlh§ﬁ capidwemlensgitefl. As a

respect to_packet
resuat, [ REORRRR BR P e e ey T om Thags lever oo
be redudkE I nformati on need not be added by

Ir\évgt%/ oc{agg,ﬁ‘gkg ttﬁlg Rgs r%éévhgycog%unlcétlon station
determlﬁésaﬁrﬁeﬂhﬁnt etksasva ipackied dhf@aheibnt Gfter the

nor e conmuni cati on stations

receptipy P HEE: R FOITONHY CORGtHL ghe tine ot
which thBYche .adapted -coﬁ;h[%t&raaﬁd' @BSIPelidd Nr, when
communi cati on station requests the
the RTSRTSCHIFARY GHGURIGHRLAN SAET'6R <ttarmbips mediun
reserva%ﬂanrtgﬁgiﬁo%aﬁgga@tf:erc@ita@e%‘tg&Jﬁﬁ's it gives
been transmitted so far. In this
conSLdegg:gen spfténamgetgeam%ﬂ@ﬁqrﬁ@tlon described in the
RTS is i ngggaggé|on station nultiplexes an
request for requesting a return
Fof cA@BLeNtle dnLRTS S ornBtarttipngay fhe adopted:
the RTS tr&nFr?langrl;ﬁ rC%IQI%L{IngaStIl%Inl sttra \r/]osenﬁ%g%l%?lﬁ sequence
mumbers RGS: dahadis nddthi uig t €0 vl A gatbedNin RTS the first
station requests an ACE, the ACE is
not returned sonetines. Possible
causes include that transmt data was
not properly received, that data was

Nnr Anartyvs rorcrot vvod hiit +the roaront i An



conmuni cation station, it may
mul tiplex an ACK indicating that it
failed to properly¥oreceive the data.
~Then, it may return a CTS requesting
to retransmt the data.
Di scl osed herein is a wireless
sequence gprheniof b F dphsteterh WHeP & hranseligat Brereby,
the StaElO%%OrplEIéSn(gf QQM&&@ J.lqutesd: % ltf?@ data units
acquires transmssion right on
it tripeditem taBedsdrri eBeaawhidat athe RTS receiving
comunlggtqromn ns't%@%énogeg%g%eghé El&quécﬂgn&ak&ber of
recelving communi cation station
data unAf, tdescdated ihrtanRTe s shorxfraons ameuapaes data
units t}!:e Sa1:g§m) tIE snaq_r me%lengiﬁd tor ‘E:ltaa!: 1I:£i'lolr‘é Ifgr which
Stopped, the presence or absence o
transm15$ﬂhﬁe£ﬁJ&ﬂlediatTheat tHeesdatian determines medium
transm tting comruni cation station is
reservaab@eEfIEdlmf‘%m?Wé’ "subsequent data is
rfrasentis sdieksiviadekasi@end@r i @plied, the
~data tnansnittin% conmuni cation _ o
followigg £OPHH oI FcHW PE 19°RASH 5% &A° rrghtmitting
- communif@iohl 80sbht b4 bes SibseguenhedalBedgenent
The state in which, though the ‘ ‘
informag{@sjéﬁ}‘ém- Ta%lffgcq@iﬁﬂr @g@ﬁ‘flegfjenteﬁé information
:anludeg QB@- f'i{&n%]futeﬂémﬂ&gm @E@@Lﬁlcf@ for Wthh data
station, data transm ssion is stopped
transml@%ﬂqnesE@¥Rﬁ?qﬂéltH%P?%ﬂOF%ﬁHlﬁﬁohﬁiéé%dbyﬁﬁpplng
‘the reci c?:lm?é@;@rﬁatl%ﬁsl%%omet &n 3R tﬁgguggeqlment data
e data transm tting comuni cation
units 1r910a1utgrcor:e¢aecphe@1rtgh@ tet eelpgtei mispgions to the
rrse G T Shfsh Sttt Tgh o generates
1nformatﬁinu1‘d’]$tai €I $he bt a uhetsdhaitth only data units for
arsen iS5 LAPSRCOTUALE AL OB £ AL, spten oo
objectsCa8sete Whahenidtads Micab@tiaedoes: MOt receiving
reach the data receiving

Communlﬁ%ﬁh?ﬂﬁF?ﬁﬁ?P6?F%§F5?F?ﬁ?ltmap1“f?ﬁ%?%i8Fgescrlbed
in the KRCEIMENG 26 0FATURE AL Ut StAltORhERAation has
detect the presence/ absence of the _
,alreadyg:a%%jéragl EFM Fanjatts ﬁolgérha%‘ftfgansmlsszton is tried,
and exciﬁc@gsﬁ'ﬂeﬁt fl%gl &mc‘éétﬂoo& %Lﬂs’m@ﬂ:ed Then,
based on the communi cati on history of
the stati@ndelctintms badied HreeRTS/ACTSingrinformation.
F&rh:%egattﬁe tiroﬁlpmgt&oqgtlt%glon nmay be adopted: if
7 commuhni cation station can include in
data unigspaekats @ecspeoipfdoompmifcativatstehion has already
el ement indicating the
presence/ absence of the subsequent
data and transmt the packet. In this
~case, the data

FAlAl A MR ~ratl Anet at i Ancrlhoarl ot



34 transmtting the subsequent

dat a. For exanpl e, when the data

transmtting conmunication station

receives a dummy RTS, it can transmt

an RTS with a shortgr franme space for

transmtting the subsequent data,
receifyis ctiGs e ChEFRi i §°% cBitpait 8F oPIects te be
transmt@gql,ame\gpmﬁap@nlq MTq, the station describes ACK
inforAPMt ef - ceadabhe EOfsmBdaskPr the ¢Ts receiving
commu 1cafc1(.)ornmspaq: Ip e@c&%gp @5 u%}.l@g %E% RTS receiving

processing for contro
commup i i é‘aﬁlﬁ@ }Bﬁe‘i‘]aﬁe?%"n rleﬁejt"ﬁ% from objects to
be trgoprumedC dbEsh cenvia g¥iefowirari el nrdded to the
TS, rmelpmhacgﬁﬁs%d 3a1@:§5£io@d Qb hhdnithien vased

RTS[LCTS thod use gggggher In the
on thw& E%C d°“t he “Conmuni cati on

%Ltréf“?ron tﬁ% F%Oﬁﬁgglcﬁn%ﬂtﬂﬁﬁﬁ may be adopted:
the RIS anspiw@sy opmuransibt sstatrequestesta@e or nore
piece§e<ﬁd cﬁ@egkﬁngﬁT%nfér&aEﬁﬁp@BS&tﬁoultilh:@ taken as

objec s Ct%p%l oipraggml tédesgg)néa%a Ellccgr§trﬁnsm1551on

comiuni ¢at'i on st acfl on as
is trdé‘ét?ﬁwattlﬁeoﬁ“"dfm%la‘ffa TFaR%in ssitém, §F station
descridear t1s cdat @et papsmMesgioRr JFhehpriegr anra unit

store@onp&flsg§15 case, QleCQﬁgU@b@eatrlr%n com.munlcatlon
Statlo sﬁ?gyl easéjer ue 8851? er O%Nntl ia?t %ata unit

s’rec uaI
descr{:l@@lell(yetlgﬁ 9C‘ﬁ‘§|. §h%a’:g1u|8§a is transn&'tted next
time, daka ﬁt&lt@ardeieeéfﬁteis ngnmcﬁapubm whizchi are data

. units dJ%trawI{J.@Betrla§sng§£§3[1nlﬁggl@a§req>u% f‘bﬂﬁ that the
sure recei ve SI
data unlé.rgldtlf:aét%granb ttlengegtfence .numb Va;]: ﬂ %x%elast data
unit gppgt datedps 166@@??%8@ PR W“é?eldhe
olittoe efrdihe it eceviredeRTSomandciien system

where:giTS I §1J1ra§pc§/m c]:ft anta aﬂglt% daqga tranC_Frnltted and

transmtting step in which, whe

rece 4 or MR FEUFGBer Vod  GATR (o Ciovenit data
mitst panspsidyontasiatherdyt comed dfhet ppge time, if
selecGES I REOFMBIJcOMY SiCasgdiedh, outhebasetbwing is

causeQQot&%e%faé‘e rate described in the
The rece1v1ng communication station describes the

following in receptiocn acknowledgement information ACK: the



Di scl osed herein is a conputer

programwitten in a

conmput er -readabl e format for carrying

out 35 on a conputer system control

of comuni cating opgration for :

transmtting and receivin . .
SCACRF PRI %’? ‘gat amun tc§mp]%§ai¥er¥8‘ée”ed in che
ordernpfbercgucace assiegneddt ghe r &AS ningr dapfgrmation
reprebdictS Hy0 magenti tne tshecedatardtrbtson bf data of
the sﬁlﬁée%!?érﬂtvgeq%g@om&ggseqﬁm Il%?&t@pé)lbllgq?OSltlonS

| owi ng steps are provid
tron g6 BT ERS | n 1 SEpOHGETo HHPE ™
receptigoeptinon cdgdnents egireneé opuyibber s of
mll:ﬁ{sﬁiﬂ/t:&@czﬁjdveéheﬁlair@ UbhntuSidaRiddN&cations
add JBE %gtl%L %?qugﬂgg Q%?ﬁr dgpad fq ‘!;1 {Hagransmlt
or mation represented by nmapping
data i‘rhje @?18‘f1€d6?mngteptl on of data of the
subseguentbegrqueniceleranbersnatayion  system,
inforkfliad i Vr@quLirEd PGSt i&mgctfltr@mat:nﬁ)wledgement is

managec?%u anl%nbe[‘t)sidagr %195%% sbeguch information
rece E{I on ac enent | nf ormat | on

inclugieK tahdPar & Er aﬁ@ﬁf‘itﬁd‘:(’%ﬁtely recegved data
unitsgtigp map WbEamat hormationhendicat phgeception

of th@ Qﬁégﬁjengaﬁ@afhﬂ\ﬁ’si&eaggﬁlbe@ndand the -like
Thus,taraag Lilréa}’L]JSl% tt% %gg %g a aks.ggw ceaqlg%rere@lgraﬂed by
dlffeﬁ%‘lﬁes&ﬁqu%ﬂtcet ﬁlén‘blefﬁ/eﬁ]fqrﬁﬁ?ret h(é%m@ur}@atlon can be
maint{mey| cedrdews r€l esstheommintcati arknowledgement
is impEhBadsfer gom@king random access

concom t ant 'y u§| n t(;]e RTS/ CTS .

ozrieh J_E:?CG vere shtaa oCnommm ca I osprort select_lve
acknots]teggqn@ﬁt -as Etuﬁ% J@Eiclegtreﬁ 5fataaltsa transmit the bit
map ibf@ASITESSHIGA E4rans+n trsr alneguesttd @f the bit
map §§aﬂg paC'fﬁ&'s RJ-h% apélegeart&aqggré can  ensure
comurglrcggfoﬁ g:l‘?ltl gptrlggsrmrég%ogggaetﬁé% eb{hlﬁ;rssupport Lhe
SeleciflﬁemCéﬁ%ﬁﬁiﬂWF%taFP@ﬁl@t ation as the

destdnNatdoan atadat@etr ansdiibssi en, nbhesupport
selectBENQG, £ROPYLSING: s, 20 §.0f.9% AL 0Nt :ons

generating step in which informtion

of request to send RtS, confirmative

advi ce CTS, data, and acknow edgenent

ACK i s generated; and a packet

transfer comunication step in which

a packet in which any two or nore

pi eces of information of request to

send RTS, confirmative advice CTS,

data, and acknow edgenent ACK are

mul tiplexed is transmtted and

recei ved. In a fourth aspect of

the invention, there is provided a

~Arnmmmiit or nrandr am Aocececrrit head 11 A



36a conputer program conprising: an

i nformati on generating step in which

-informati on of request to send RTS,

confirmative advice CTS, data, and _

acknow edgenment ACKsi s generated; and )
dlsre?ar%\%;]:(ge{,] ;r Snséggnf%?" 121'10 galngnﬁ] t%tc?pfrom the
recelppyecpl etEs tﬁnsmhﬁ%ﬁhﬁtiﬁléﬁﬂa@f l?fé’alﬂﬁé%tm to be
transtidt8€NRA ciRTSro conf Esumatl vieeadhdscer GhS, bit map

flelddat a'Thﬁgd ac%.gnot\!\‘!aggr&%g@“ 'ﬁgﬁoﬁg € can  ensure
mul tiplexed is transmtted arL ch
S

corrunu?lééﬁé}[c‘?eduth recelﬁe Ftaté%n he
selectigapirkerlprasgeamiwrdtieen in a
ORI, etitheadallbe formateskOrone data flow, the

ARQ s‘_?;@’éefmorw%ﬂag_nOQe&eHQMR@JrsSM% emt assigned is
processing faor controllin

saoptRrmudPEA Y oFEFATT off | REIRELSed data 19
transhigitpdwh A g ecoimmnircatdhopheedetiar hrrengnd thereby
the Eieaﬁénla@ SOMBENI £atdren ceméhi@paeptatidheand the
recel&eq:n% !chhat;d: gyé&h@&z{lggd Qy‘i%“eE&IS other.

transm ssi on rlg on he nedi um
Bléf:b(?sédl Pe)teéjlr I]'%S o‘dtrea%is communication system
where GormAIAPT atdcerr.  Fhecaprogr amt comrpmi $&s: RTS/CTS
metho@ 8d@PndcN Wh@hRi’Eh/@T@r@&ﬁ&ﬁefsﬁmﬂCEhat: the

comnunlcalt.lro%n%g;tlogagsa ogkogtlgeof ‘data éransmission
conmuni cat1 on st atl ons 1S detect

transrélﬁ,a a requesa q,?eaxl%w%&}(eéﬁscoﬁpr]&ﬂsponse to the

recepsiogpot e Whkghse i prckets fOASErcno thdherommunication

stau@ket ecti-on ofsdiheciphesencecef d-banstiibn, the

COMMUNn ca J.ofnr % tg.gll?er Ct?lmn'ml cat I Pndata transmission
]t Ions, a Slgna f or e|nl m nat i ng

startg et REFIEGRMI cati on st ati ons’

THeansMmisgsisom rahghteckst it answhtiteed wherein any
two anthret hﬁ QE&UelelEn $0 asqt QTE{TaKz@nﬁaﬁﬂnﬁkre advice

CTS, dt% the realc nowqug%%mW%C%a are multl hxed are
S IOﬂtO acquire ransm ssi on 5

permifiGH- t r ansmi tt| ng dat a. The
BROVEUe O Iub@frhpiGgbaiBcal e »WHet MBN layer can
be Eﬂqn?ff&@ﬁm%t erre&%qablbg gqlhgﬁhllfl@r pieces . of
erfornng prede e oces .
infox tlgén’cosrrffuter syste%% dzpf?*rn Fl o having
diffejqpt grlersefordsee whetti nstal | ed on a
conmput er system the above conputer
prograns deliver synergistic action
on the conputer system and operate
37 as wirel ess comruni cation
devi ces. When a plurality of

the



such wirel ess comuni cati on devi ces
are started to build a wirel ess
networ k, the sanme %cti on and effect
as with the above di scl osed wirel ess
communi cation' systens can be
obt ai ned. According to _ _
Tenthadi grent ShofcornEipresenttatmremtichnreceives
apacke@d?m‘é‘é(ﬁ%&ﬁfgm‘%{rﬁk?&t&r‘éﬁmgh{ééélde‘e@ontammg
system W rel ess conmuni cati on device
CTs infgppbhifr edaessdiggniru e atdngantsephodie RTS.  The
comunlégg_o%o%‘el wﬁ) c@lgf@ameg %Ia lﬁéthgont ining CTS
RTS/ CTS net I's used together and
informaf iyt t@psm@sgac@;@m@qsr@hlw dpka according te the
cont favfor le v carri ed out based on CSMVA
ents [o] S
an be prOV|ded Furt her,
HaIJECOlﬂ'@I g 1bwing oot ivent @ wofy Heh@mpted: the RTS
transm1€£ eélegénéﬁlug%eqtléggs’a | (r)]neéc%%lt lé)gC:Lfy whether the
recelVl!M_:{ k8B Sca0 ARk Cahimp ade R énafthation to CTS

W rel ess conmmuni cati on net hod,

oF not. c6?rb%’tse°ra$5r O Fan WEr éPFPIEaHOE}r“%F?‘t {pdicates

- whetherqfwstweﬁna%m{ h&fBSs adSaCho 88s RIDanGhld as the

_ DATA, and ACK, are nultipl exed, and o
Outcometoﬁetrhéﬁ_?s PFERF BPF @t 4R M t?ﬁeﬁgt}é%aTS receiving
communibOG8hH bk DG cR5AGEAUNRSh&AN: RE RERYEAREL rmation
and over heads can be reduced can be
.to CTS ]:ﬁse@ioaé@e first iA%‘IaH:"‘ngrt éhe RTS. If there is
data th@@ggiéﬁeﬁgéré’i ttv h&aggrﬁsteﬂ; th@\ﬁ%@ttlrgﬂsmlttlng
a transm ssion rate can be sel ect ed
communipgsied statiche iqualds RYS afftqrmgiopetor the purpose
of trangrkiqql%lxgs +na NEEETQr €75 1 DGy th%§€§tt58rst
tranhsm ssion rate ca
Izeh:hm rrafee dthe [RAS addlstmllmngmmracatlon station
ran mSS|on rate i s det
i oﬁjrrat ioh sﬁfcﬁmatlo?’he&err rec’){?mﬁrlaef gPased on
1nformaﬂﬂtﬁhl ¢ etk Dyordthenddr ansme bidkegs @Rdsivie8 in the
. | so taken i nto account. Therefore, n N
past rf’ﬂe“t PF%%JﬁSnB%n‘g%CBeF%&WSrjescedriﬂ?%tr? The
informagitdl biaheaNdic@EFiBkd MNalre Aresd RY §dr@Mbit which
fluctuation in channel state or

indicatfsl; Utetgfgfti:rﬁ:ﬁ OF ﬁu?sﬁéu%ﬁfﬁflsrﬁft data in the packet,

and the ll:[]ﬁeer fZﬁE@Hﬁ%l@Eﬁ@' he nﬁ?r}:;eej%ﬁggi fﬁther means
st eps. Furt her, according to

than lné?ﬁﬂ?éi?ﬁEﬁ%EFQ§Fst?ﬂ?tp?%??éﬂ%emtn9¥ﬁﬂﬁmkﬁ1data is

present qﬁtt@le %@5%1%11 t%%:hgé‘lptlbee]?\f‘é‘ I@g Ijeggédyto determ:r_ne
mul ti pl exed while the RTS -

the firpr ooedopieidng lﬁS@NPleggyyph%ﬂE.tHéJf@lﬁ@W}ng case:
the RTS/ CTS procedure and del ay ACK -
can be inplenented. As a result, the
amount of overheads produced in the
MAC | ayer can be reduced.

determin



Further, according to enbodi nents of
the present invention, conmmunication
can be mai ntai ned *Pegardl ess of
whet her sel ective acknow edgenent is
i npl enented or not. Furt her,
according to enbodi nents of the
a statioarrégeeiﬂtes iaﬂ\g\gﬁfgﬁtha, stafk ’éonai:rﬁmuﬁf:h BFS is directed.
However OWBE NQAAS, AL odUEed: Ech Re MG 1Ay 8Ecket from
can be significantly reduced by
anothersHETQigfiRy Piastesanst thusfhar gat rARY- strayefore,
the sta@ﬁ)nRI&nogrgtu%TdA‘!CTgndané‘%e BQ‘I\H R9ansmission -
di fferent purposes in one packet. ,
sequencﬂ.qq etopasrfbe ctherefeggnifeegisegpihre it canbe judged
t .
based on\%gy?{}ﬁggg%rﬁlglé ceatni{lg ?%Ss:n%? hat%@%}qh&é& tsransmlt
data is afre‘ﬁhet pn eswemtaitmvrertpl gricdeyér ipadrected.
rirdhel, B oY S A prog e oppioa e
RTS redeh@1r@&@)nqnmyraﬂ:gardrmng}s reBografzes from the
: 1nforma1|:10§1;1rn:jr av\lﬁ?l‘%gt%ar: %S#Fggfﬁrbsn%ﬁtleQ cormrlun]icatlon
station af; ttrbﬂlgjtcs pasisihi ©Aatef tHeoraw mmn@tdomﬁml cation
devi ces constituting a wreless
station Gl PARI T GHES SESTFR alf GREDARRA—NEDS K18
receivi®f c&nﬁiﬁnﬂf&@$&ﬂ§tdﬂ1\éﬁﬁﬁﬁ@ﬂcK informathtbfto cTS to
2 is a drawing schematically
n°t-‘~fy 1 rhsttats 1§ (e FehTetiGnal

rfr@ASt,l tl IF0T Rfin@ WhEE€kESSn may be adopted: in
conmmuni cat i on devi ce whi ch oper at es

the datgg tzaRsgwhtinioc @rPomestigt porpycfedpre, the data

transmlt\_AAJ_l;l& |c%r§1§unri€£%5|%t Ql&ns;%@?ﬂ(é's'mgfché}f the data
he present 1 nvention.

recewlmgscwménmtng! Ftdtase rsawllqlgreanrre%aﬁ% e The ACK
includes 1mm%d3f_6{t%%l‘.(£9c{({mg g&?d fHthl g\gsreeltl?es ollowing

conmuni cat1 on SyS em accor ng fO
constltl.pnes amz beptentedonthe @ﬁa receiving E:Io@nunzication

station I?cetlv%s atar%fq%l ltlil_rsit fﬁ{ fg%b%? gat r1'§E‘|?1r1esm:i_tting

const
communication station. If the data receiving communication

station judges that it has not transmitted an ACK of the data,
1t adds ACK information when it transmits a packet of some kind
to the data transmitting communication station. In some cases,
ACKinformationmaybe addedat the transmitter station’ s regquest.

At this time, if the transmittér station judges that it has not



FIG 5is adrawng illustrating
several exanples of PSDOs which can
be defi ned. 31 FIG 6is a
draw ng expl ai ni ng the process for
determining a transmssion rate in a
W rel ess communi cati on system
received g€iokfionge ttion F‘Fﬂe’ﬂtﬁ‘ﬁ@S@?Vi‘?‘ﬁ\"/%hﬁ“ﬁﬁitteddatar
it sendéﬂ Jgéqqu tc'o Qﬂdq{(lﬁ%flcgrmlaé HSt E—ng«tlévgg with respect
anexanpl € of the operation sequehce
to packefs tmethﬁiﬁTﬁT@fb@w@e@dw ecl@dgdrahargtted, ACK
the p nt
infornal Pt NG PLEBL AN LB wermion
rexaep) @a’o:-f réd{},e}sap'pj arcatK oAy bF transmitted as a
tt|n and receivin roc res
packet ﬁﬁrceézrt(rlg i ng t'0 the'present fgah%/len Slecgﬁlon
riottBer 9 the £al1 Uhaid ngnsstlltmtsbﬁ akiy g adopted: the
anot her exanpl e of the a i cation of
TS e QR UrE FAGCENE R OR VG prSEEaN oge RIS
receivif§ CoirdinDgh ti0n lsRet ok eserdcub¥eAtt 6N data which
FIG 10 is a drawing illustratinga =
has beerf GBI R AMSIE. of" THE SAPD FEATFaR=pmitEing
communibi@Re AL dioh G dng 1 ERGRINICRG - QIRE@FHE&fiesting
according to the present invention.

a returrmfECK {1tq ap R SEPRAHHG P Piederatd g eprgission
transac@%womc?@%ﬂs procedure related to
data other than data flow 0 assuned
Eyen tife the e§@$1t tiangeiitieh, communicatignGstation

request%‘zanl Z§CKa tql 5!31% l:lé{zfxgtac'i @gmeacnues Possible

concrefe exan'p e the interaction
<auses Ofclupeitvhdgabndmie|ddsa whe clvtooepesty received,
Ve ac

that datvamwas praperq:t Irec?ﬂreg‘fyg};\'{é%lsgecegglon o% ACK failed,

carrie
and the Ilﬂxget hethesecases, thk @S ﬂﬁnﬁﬁmlﬂjmmcation
[lustratin

scottonpp g ST LY PG aRAC T CLRPOT G b oG BUEEE Saso
the rTS EAkORi WI8H cohay cAGKn anghion may multiplex an ACK

request requesting a return of ACK into an RTS for starting data
retfansmission transaction, and transmit it.

The communication station wﬁich received an RTS with an
ACK request multiplexed returns an ACK which indicates whether
it has properly completed the reception of data tran.smitted froﬁx
the RTS transmitting communication station. If the stationhas

failed to receive data transmitted from the RTS transmitting



40 the RTS /CTS procedure are

appl i ed. FIG 14 is a draw ng
illustrating an exanple of the
sequence in which traffic is
transm tted and rec®ived through

COIHIHUI%D[tl(El s@aﬂggor qaﬂ%? I}MltclblggeaM@K indicating

roce ure accord to the presen
that ll‘hvféﬁ{ﬁd Itio properly eéelvfstllle dgtadr a\“ﬁleﬁlg it may
returp |4 G reavepginohie fytamestioroatdata.
m@&ﬁhngeﬁeaﬂ EEES80Rize1dsd aommunication system
whereErl G‘tmLG Idgtaa ?ﬁ mggtlln%l u§$m¥a§l‘ilc[a]gl 1i’lI‘]eL—?tEﬂ:lon

constitution o rame fields In
RGPS dr AW il §E‘he“i‘?&ﬂ“b§‘l“? parries out
data | ¢dmgegticationg mhveerand earof thve data receiving
commu@PLE Akl oncofn.t he RTS/ CTS procedure

Eét@r :<Ii§t I Straangmr1§31ong f%xrpl @1{ |<§1aQa é?ansmlttlng

action i ch can occur at surroun .
comugEttBnSTiitEen %%1ét??ﬁgﬁcn?§epPﬁﬁﬁ$aiﬁ-é” absence
of subsequant jdeda oat thet gwrentidpenitting communication

statl&[ aBSdEitIaét%ﬁ Stlatthﬂns@%gqtleh@ cfa@@e_dsvﬁfesent, it

S(:Fe eas;er fo the (d;éta trla% ma:‘Lt lrn%wcogmunlcatlon
expl ai ni ng “The procedure for
scetigtier I TTY PR FRAR M 'S8T o7 r Bfegsmitting the

subseqapde ®fat he entire transacti on when
DEAGas: the mugl Nt  @RSHLES0Mt data is

presel‘éljtr aglc.sm Ls c?rt]a tr IlSI[llttlIlg Fc':o%’murrlca‘lmfon station,
ng I| ustra |ng an exanpl e

data Fﬁ@sﬁbséll%ﬁ |J§n sgw@%n%r?ﬁ)om Ctﬁ the following
casespacket efanansmMeseonwiand mec@pti Oron the data
transrﬁlrt@ﬂﬁa(:tcb%n@cae&@gn OnsttabﬁmRTgeAc(]:g§ the data

recel?ln%f:ecgymru?u%actggrg ﬂl F 191]1 i & _E§ %a]tl Irsecelv1ng

commqu@p}tqop station F|r€cu121£ i'g dJTélr avﬁ’“ﬁg the data
trans@Xplai ntdagudnaexanpletieh tdaes net start data

transzﬂ%glg agrlao%ags tvﬂé@sg}atntszhlncgd%d does not reach,
recei V|n%ﬂprocedures accordlng to the

the d tra Iéecﬁ%Vl or;ﬁnund.ﬁatlon stati

The data receiving communication station can detect

the presence/absence of the subsequent data at the data
transmitting communication station based on the
communication history of transactions based on RTS/CTS.

Or, the data transmitting



FIG 22 is a draw ng expl ai ni ng

anot her exanpl e of the application of

transmtting and rRéceivi ng procedures

according to the present invention.

41 FIG 23 is a draw ng

explaining a further exanple of
Communit??tams netatiagy emnd ipeeepvihg proséedur egecitic
informa@l gén@gtt :Bldtlbgtlpl[; et.sr{‘:‘eng)rés%ylg@;albg&ce of the

I's a drawm ng explaining the

SubsequﬂMCMﬁlasﬂtﬁmsmeb At pidkehg frhihis case, the data

'rece_lvﬁn% s 1cat10 station checks the informationelement,
et h it or mat 1 oni ndi cat | ngt hat
and can a;helFéF)S dmyctbehqutetaepb@seedenqetco? BheCTi@sequent
data at 1|:1| ﬁ ransmz_fgc nOtonunLllznllg'at 23 étsatio-n.
t raw n %pﬁ al ni ng Jtoﬁe
A&E&ﬁhﬁﬂ_j tomsfor 1tc5csniomiﬁnien gnlsh®r a predetermined

_ udgment o
peiod bia e Rimi iR eaTs At ko S BRSeRig vetes
only fob%n%bﬁtﬁr@%kbfﬁ it Ldior Slh:@ﬁ&slﬁsbﬁm right

. set or- not. . . . . .
is acquired. In the communication environment wherein medium

access control i1s carried out based on CSMA, the data recelving
communication station tries to acquire transmission right on
themedium, and transmitsasignal ontothemedium foreliminating
other communication stations” transmission right. Thereby, it
. can be nade easier for the data transmitting communication
station to acquire transmission right for transmitting the
subsequent data.

In medium access control with the RTS/CTS method used
togei;_her, the communication station as the origin of data
transmissiontransmits arequest tosendpacketRTS. Inresponse
to the reception of a response packet CTS from the communication
station as the destination of data transmission, it starts data
transmission. 1In case this medium access control is carried
out, the data receiving communication station transmits a dummy
RTS onto themediumforeliminatingother communicationstations’
transmission right. Thereby, it canbe made easier for the data

‘transmitting communication station to transmit an RTS for



FIG 26 is a further draw ng
expl ai ni ng the nmechani sm for
“controlling the judgment of whether

"informationi ndi cati ngthat an RTS may .

be mul ti pI exed | nt034a CTS" should be

set or Best Mbde for
transgrrSA rF& cﬁ?bsfﬁ”eenf n$&ht | oh°* REFBHYFT ngie" the
data ttgansyettdraweegsticeheonempodicnentsiofs a dummy
RTS, ﬁh&:aﬂfi&&&ﬁiltl nventiann W lshodd@r frame space for
crans@ESELJ BRd L geLai bagelow A System

I gur ation ation )
'b]af*tchosle‘érh%‘i‘fﬁﬂui’ﬁ caatcio%uﬁeﬁep‘%lg Yo itten in a
compuirvesidelols aSswaes fps weriekeisg, @nda a computer
Systeﬂ'ﬂe}_&ME%l.h(§ b |donadngGqa cphtubh &dalct 3 Qdperation
in th(é‘oggMGﬁzpcgkio%n e§ 1%%!119&% whelggln random access is

conmuni cati on resent 1 nvention
carriefs Ol H sthst %?Séc deterward t99aftSTe, Tm e
RTS/CTHh mpthicgh thef opmyaticehniqns statamsfaer fied origin of

data Qﬁn@m%@&ﬁtﬂbﬂm@a@@tre@@ﬁksto AN packet RTS;
in res%ongectt tch ?h Conmn %E ogse packet CTS from

ation, oW ng escr|
the ‘é%%‘lﬁ?ﬁéé“é’i“ng‘fté“éﬁlanﬁ?el B a?‘?séhnatlon of data
transthigwewer ,itt Beapresent timventsion. carrhbeprogram
Comprﬁganded to cases where a _
t C%Qll%rl’qlsaﬁil on medi u mmgaos rn SI n 1n hl h, when
plUra of ?reqd’ency “cHanners " t'hat™ _
an RiSg 1SmHeFFJp‘1€€ chahnetst% ﬁ%eﬁecel‘lﬁz signal is
neasuded;a W rel ess network according to

) Jr@tprﬁggrﬁetbﬂﬁﬁ%ﬂtd %@ep %ﬁcbhlch a data rate ‘is
deter :Lngr%g%ﬁcdat ! &Egﬁr%%%r%g Cgir]lrrglt rfgzr:]eceXVta signal;

aac‘wcTér déﬁrb‘séuwlflﬁ affPacCed8'Pr géeddre rave 1is

descrid@seth aTESMA (h€abtiicene Sensee Mik-tiypherrs, and .

the Cﬁcg§%§ansm1{%§; atnae communi cati on
stations can buj an autonom)u an%len

. deceﬁ?ra?ﬁaﬁser[&ttlngel &S¥ networ’
+nformpf gorg 4 0 RBTAB TS aﬁétadetéé?ﬁmﬁaﬁ'ﬂ%eﬁs the outcome
of thed B esso@@aniiniieati@nesyst enmk@esn the data

rate Jéggrlhs@aqntn@ @l ation of control
station and controll ed station.

Hae s viv et sy caor%ﬁTPnﬁtE%tl?r(Sﬁraé“ygt‘fétrﬁen in 2
computfeqr eeradpE el wachdemranivéad ioehst at i onse
ndsbeaconi nf ormati on. The station
t hereby inforns other comrunication
station | ocated nearby (i.e. within
the range of comuni cation) of the
presence of itself, and infornms them
of the constitution of the network.
Acomuni cat i on
st ati onwhi chnewl yener ges i nsone
conmuni cation station's range of

~AANMINI ~rat i AN rocrol vvoe A hoarAan

CTS



In the wirel ess networkaccordi ngto

the present invention, conmmunication

stati ons exchange beacon signals, and

nodestly and tenporally synchronize

w th each other. Thuys, transm ssion

control 1s carrLe out wher ei_n
on 2 ERERREl “FesOurces ate T ectvel yooration for
cransgiiti iz ethdhyrCP BHSHT SsiRBATLMAC) of 1 ARfes units.
Sequeﬁl&Vinﬂ@beﬁ:Beafé nﬁsdcjm,éidsitantnmbltjjtpldeta units to
ident%cg§§.c§ltt% ulﬁ'l:l'ﬁlgte tI_-IJ—fh%Efech{v_%, algl%hleidgement is
s oL Sl SRt o

zyHehr hi'Patih-onr STRPRANES PeS¥vitAgppaton, the
seque@ndihcdidh @nNdosabtdRgraceiddi data units in the
orderprgers@meln@é r&%ér@d Qrtd Uget .map _ information

The processing at each communi cation
repre%?“é‘f%bﬁ, mﬁ%‘”sl%}?i'ﬁ“é”‘d SpElcow, TR of date of
the sipsmeal| seaearcei edPoUt 18t evlryve bit positions
from Ciﬂhmnbrélq&}aaEé Olﬁglﬁieaﬁ,i Ofrd h@iscribed in reception
acknoﬁ%ﬁ&ém%htpq{qgoﬁrmgﬁok %Knﬁwth\QLrek_traanmi%Qg@ and

cases, however, the processin
YeEEr i Bed™b& oRF T &2 ol hléddé%tslg?ii‘ycausal data
flovw pepfitrdnethdbyraakbhitt Aetac epArani asdtdvdpdgenent are
trans®it@éd.ons constituting the network.
FIG 1 illustrates an exanple of the
di sposition of comunication devices
whi ch constitute the wirel ess
comuni cation ystemin an enbodi nent
of the present iflyention. This
W rel ess communi cati on system does
not have the relation of contro
station and controlled station. In
this comuni cati on system each
communi cati on devi ce autononously and
decentral i zedly operates, and an
ad-hoc network is formed. The figure
shows how t he communi cation device #0
to the communi cation device #6 are
distributed in the same space.
In the figure, each conmunication
devi ce's range of communication is
i ndi cat edby broken |ine. Each
comuni cati on device can conmuni cate
wi th ot her commruni cati on devices
| ocated within its range, and the
range of communication is defined as
a range in which a signal transmtted
by each station interferes with other
conmuni cati on devices. Mre specific
description wll be given. The
comuni cation device #0 is located in

A rananoa 1 n whiecrh 1+ Aran A~roanmMint ~at o



When comrunication is carried out

bet ween certain conmuni cation

devices, a "hidden term nal" exists.

H dden terminal is defined as a

conmmuni cati on devicg which can be

heard by either of the comunication

Hevi E_Ecoiiini Cat i g Wit HeabiF ot Hef ov ded
a WLIbQ@ssca:nﬂg{nlWlplhene@h%rfor making rafjqan access
conco®GOpe vof Jthe presentriavent koMod S Adkein 2
commurLngl: o%d stcgutopeagbt%\ée o@pg Qogf data ltranamlss;on

nvi Tonment . can be W elg
tla“ST%isoPhéFqﬁ?ﬁaeEO ofe"Eomfthii-c &t o?Pd starts data
transyyisef@i nineaefrcoenmimitdat irerepstat icéna response
packegaﬁ'sdiffoﬁcﬁ | domaind c&SYRACH0NQUSE YVine destination
of da«Ef%nsm tJ;nformptiond n,a¢ &rga%ﬁmfomam

ﬁansﬁlé access procedure baseéed
sen=TRA, 51°%h he RTS CFSTBr 6B odhr EHisEy o o

RTS, t@getnhteb{e advice CISF|d@tap and acknowledgement ACK

is gefﬁ&ﬁ%g@'t iaQ]@lJt)baiclcsltu&Egrﬁatfglsfdonﬁmlcatlon step in
. unctional ;constitution of a (
wnich nn%n?catlon &Vi c& “whi'ch operpc?iﬂteg)sl%Ces
infOf@ﬁ§l%P'c?ﬁTnﬁﬁQP%ﬁ§t|98n SRyt ¥9n iFRnfgrmative advice
crs, warel essi netwworlkdgameain edbodiarentl taflexed © is
transhf€ePLESEBL. ivBYENti Oon. The wirel ess
nnHmrcatlon de %ge.%n t.he f ur e,

th a ve th ere 13 provided -
can Sht° atcdds Eoh " pased of
3 come&ma wfsﬂgr@“ hee RIS EFS? p?oaelét&arféfadable Format

for chogebhertand § otampa@aemetywork tie theessing for
contré‘l@ll@&lt Q&Qﬂgﬂ:%tﬁ@d g@e@@@foﬁlal |nzeg communication

comrunl Caﬁn an en i ronment I n ich a
envircnme n W om acCess = concomitantly
con OJI I on I'S not pr OVI 8 (f

usln9/¥?e|$ﬂsu§Tﬁ'aF%ﬂﬂd Hefhie figureiciier station as
the oWighel@S8aomBhcat sron-deviices 1Quest to send

packe§%%rér§ie§tﬁ@sIcﬂttgr‘grgﬁgnllggon in response to the
adat abuf fer 102, acentral contro

recenflilt 3208 Shergiles SR aPa Y nicpmmenoacien
staticgpQgs the rdaeltl@aﬂoan@l?ndﬂaeitr@ﬁiﬂ{ssi% the
timng control unit 107,
‘anant ennalQ09, a radio receiver unit
110, a beacon analyzing unit 112, and
an information storing unit 113.
The :interface 101 exchanges var.i ed
i nformati on between it and externa
equi pnrent (e.g. personal conputer
(not shown)) connected to this
W rel ess communi cati on devi ce 100.
The data buffer 102 is used to
tenporarily store data transmtted
from connected equi pnent through the
interface 101 or data received
through a wirel ess transm ssion

~hannal hefAnrroa +the AAta 1 ¢ econt ALt



The beacon generating unit 104

gener ates beacon signals periodically

exchanged between the wrel ess

comruni cation 46 device 100 and

near by w rel ess corguni cati on

devi ces. The radio transmtter
computd br<b@6r iqvobuides:: ara inbdekBitoor samhFching step
in whﬁBldLﬂn@&ﬁﬁtIcfnaBSni“etquSé;tgl‘&m Send RTS, confirmative

adVJ_chCﬁ’Qr %g%; er, Hll %%QMQQJg%MnQnK@% hgdgengrated and
converter which converts
? p“%?%ﬁ%ﬁ?jk§|ﬁﬁ%‘§£at°8 anal 0g
hicha LBV G EF FeP LYIFCI P CORVEFT §F Feauest to
send an@leeg tradsmatigi gnafschy fdléquerrdaya, and
ackno@RRAYEI6i OREK aapOwWell tappked | €6 (EPApmitted and
Whi ch anplifies the power of up
l'():losE:\l/oeget el;eeg"rg??mhatesczjgn r’lgzlﬁgploggggnh wq"ltten in a
compu]xﬁ” t:ehaéla]?]‘eguifcgmjit -Fﬂre ngltﬁoamlng on a computer
systehr ansnedsties uiirt TOG-rwiYebesshy communicating
operatfcANSAT L5 dﬁilaoﬁlﬁ@peén&ﬁﬁﬂcﬁtﬁinoreﬁdlﬂoﬂme_nt in
the éol;}u%mg@m*am el 10gandpeacon,siignals scation
a redet erm ned transm Si on rate

acqulﬁgh‘se ?mésﬁleogel V 1r1 Unl% 1 edium before it
carri o Heles SOBR ALHH SSUATBIO T ppomprises:

£ LNAY whiwthehy ohd agescanplabfdnes sl ghalsgit data
from &@CeiMetinfi koM otsheriosé akioAscidar ough

5 hr%dﬂﬂnt gg{!@,s 1<Q)91tr<§_ qgé,w lﬁ%\igﬁt e.L[’l response to
domn converts va

the d‘é@e!c%:hon the pre enc o tcargl m_?tan !:alferom other
Fecei Ve °si ghars By s re
ComuwﬁQWSFWJO% g_uflégﬁa]“ erg%]Ilﬁllnatlng the other
commug@Aat ¥l lsertipAGC)sraamAsDogonvertt ép transmitted
onto WRE CRedGORVES t 55 anal i@ge r egaieYe £64 gl Selevant
COInmuIlllQ:tlequl QltgLalODSItgn%JCéJlIQ‘ transmission  right for
ynchrgnlzatlon circuit for obtaining
transmitLl
synéﬁ%onlsnl a channel estination
- e eIV, CHREEE ROt Aot itPe ' @ computers
readalgl@r feest olir denpdulrat powwebyrngned processing on

a comphedeteetinned dempdulati onnmethad;words, when
1nsta§l@g (Enhg éd gter( M@m,()fthé rb%%@e Ictv%ef %rograms

dellverh 5 ner lStElG ait%%re mpu%elf system and
uni t recel ves SI gna

Opera‘§hch as i nformati on and beacons,
transmtted fromother wrel ess
conmuni-cati on devi ces during
predet erm ned peri ods. As
radi o transm ssion and reception
net hods for the radio transmtterunit
106 andthe radio receiver unit 110,
forexanpl e, various transm ssion
nmet hods which are applicable to
wreless 47 LANs and suitable for

ral ati1 vvaoal vvs echAart Ai ct an~ro

Ita
q]! gh algacket in

recei



The antenna 109 wirelessly transmts
signals directed to other wrel ess
conmuni cati on devices on a
predet erm ned frequency channel. O,
the antenna 109 gathers signals sent
fromother wreless comunication
as wgeVesesonmbni¢diign etdydehisnentipert he plurality of
such Witk eS S ot 6atdedOtcdeaeCerak@8d itS build a
w1relQ£sO\41|egt%q}<W| {ﬂ% %aﬁé rkgltﬁjnaghcerg}@e@tn%sl Rith the

abovel né:lasgﬁ:se . %lr Clar ryl nrguu 1catlon' systems «can be
ansm ssi on an rec

Obtalﬁ%f’r al l el . The t| m ng cont r ol
BrHordibQ 7t ombeingntsi pf ngewdehemhilghpntion, an

excellafll 0 §i:@DadsS akewduhadAsivnt t edyand, wireless

commuﬁfc%@léﬁegevqggrangxmll@ss !:cEmmgIQLQBEQJn method, and

compu%he. f0| l OWI ng ti.m ntgl Tg CSL‘En SSItgod is used
TRy Feeepli ont i

toget‘\}%ﬁ. | @rfjis B%R%]{ SaWQSRTgonW CBRTRe favorably
ccarriACKnt dneed he dikeaand rpfaEJI@@tis in
Wity t heserdame il ténphexess tbiM Age present

mven‘é‘ﬂotnh V)Jﬂ' ch. the w reless, CQHM&Q&&%&&@nsystem,
devi ce 1Q0 tran%m ts be cons; tim mlg,mlcatlon

—w1reless CO unl ation eles CO
ch®péacons “ar é"t etei ved fr
metho%ft WéP %‘tm&t”feén@o%ﬁﬁ e I%ePluralltY Of types
of fFhessheaswh amal WZFng COHI t DATER  and  ACK, are
multipnakby,ZeSsrleacaarsiygnal &ivhd chergotilideing and
receiPf rspo%@yﬁgsfamb@eww@erd $h@tdQASads can be
an ana /zes, t.he presence of nearby
reduce ca ad.
&t 8§ Cmtini cati on devi ces and ‘
‘ﬁ:@r‘]iﬁnﬁeto F?_I)(\bo‘é]){“ﬁﬁ?ﬂ é)f Ekiufcwresent invention, a
transpisboerEbfOrvaaske egepttedrbaspdn gg thorqualicy of
receieacons=1f. nei ghlosrcstat i 0Rs amperrection of

trans&%@gcg}y IQLE@Q:QQ ﬁeec\e@_%lnggedtl mhpg&ddhtsion, when a
near bye deV| ég)f ormation

tra]’lSIl'llSS%(he | ?]? or nat | ornllé 0r| n rmatl?n,lfgch as the
exror gggte monitOFRG nFet TRYFBH SHDrTg tanfleo taken

inte 14@ostior es tHreefogkl owhnag:coesespendenye  between

recepPlo@CeeHIR € | 3Gt eHehi QRS (apf@g{; afm fluctuation

in  MBELeI N.dhe cgll 'f§ﬁ&ﬂa1§l\69' dANCene  amount of
rocedur e and I ke are. descri bed) -

inter ed:Fnce can

3 §&rfes ofe access "Control
Bpérer i otreart "¢ heol | K petFor ﬁ“eth% present
inventipe, cem maktscontrol unit 103; nearby
device informati on obtained fromthe
result of analyses of received
beacons; and the like. B. Frane
For mat (Packet: Fornmat) - FI G
3 illustrates an exanple of the
constitution of frame format used in
a wreless conmuni cati on system :
according to the present invention.-

HAwwnhy/ar Tn thic f1 A11r o + ho



The header |ength (HLen), destination
address (RA), 49 transm ssion origin
address (TA), and Duration defined in
each frame in conmon correspond to

the commn MAC headsr portion. Table

can be &Pfﬁe ?y m%?telplg}g d\?}h llg £{£ RG%}anprocedure

tiron et al
is usﬁmoget?epl eIFEFtI*Qlﬁﬁ'e tE%ﬁ?&lSH:T[S Si:rtcfedure and delay

ACK Pesclrd ptmp@$mented. As a result, the amount of
overheads produced in the MAC layer can be reduced.

Further, according to embodiments of the present
invention, communication can be maintained regardless of
whethar selective acknowledgement is implemented or not.

Further, according to embodiments of The present
invention, the amount of overheads produced in the WMAC
layer can be significantly reduced -by including plieces ot
information, such as RTS, CTS, DATA, and ACK, having
different purposes in oné packet. '

Other aspects, features, and advantages of the present
invention will be apparent from the embodiments of the
pﬁesent_ invention described later and the more detailed
description taken in ldonnection with the accompanying

drawings.

Brief Description of Drawings

FIG. 1 is a drawing illustrating an example of the
disposition of communication devices constituting a
wireless communication system in an embodiment of the
present invention.

FIG. 2 1is a drawing schematically illustrating the
functional constitution of a wireless communication device
which operates as a communication station in a wireless
network in an embodiment of the present invention.

FIG. 3 is a drawing illustrating an eﬁample of a frame
format used in a wireless communication system according to

the present inventicn.



H LENGTH | MAC header length.Up to
255 bytes. Refer to this value to
deternmine to what ¥tent the CRC
conmput ation for HCS shoul d be cani ed
out. RA 8 The destination address of
the rel evant packet.If this is not

ot ched & EFREAR +EMErEit patksamylp of the
constitQEidr eadeast | D, decoding is

i mredi ately stopped. TA 8

FIG. 5 is adrawing ililustrating several examples of PSDUs
which can be defined.

FIG. 6 is a drawing.explaining the process for determining
" atransmissionrate inawireless communication systemaccording
to the present invention.

FIG. 7Tisadrawing illustrating anexample of the operation
séquence of the RTS/CTS procedure according to the present
invention. .

FIG. 8 is a drawing illustrating an example of the
application éf transmitting and receiving procedures according
to i:he present invention.

FIG. 9 is a drawing illustrating another example of the
application of transmitting and reéeiving procedures a@cording
to the present invention.

FIG. 10 is a drawing illustrating a further example'of
“the application of transmitting and receiving procedures
accerding to the present invention.

FIG. 11 is a drawing illustrating the acknowledgément
procedure related to data other than data flow O assumed in the
present invention.

FIG. 12 is a drawing illustrating a concrete example of
the interaction of individual fields which occurs when selective
acknowledgement is carried out with RTS/CTS used together.

FIG. 13 is a drawing illustrating an example of data

transmitting and receiving procedures taken when delay ACK and



The transm ssion origin address of
the rel evant packet Duration 2 Field
i ndicating for what® period of time in
[ pee] reception is expected to | ast
after the conpletion of transm ssion
of the relevant PHY burst. This is
the RTSIETY FFOTPhe F8c®PvEid'station to
Aradi @ﬁiaﬁir&wﬂ&fﬂl@dsﬁtﬂflrﬂhﬂrﬁiaﬁxﬁle%mhe sequence
transmt and for surroundi ng ot
in Whlcgﬁatl?%ﬁslst ‘bragévﬁltéem‘}d received thro-iaﬁg TCP/IP in
accorda%bl@ V\MQ\Q th‘%agﬁ(f p@@&édu@@ éc%ogcefnbn&d t|hQ present
di fferent formats dependi ng on the
ln"ent’-ﬁﬁr pose of each frane. For exanple,
E"I@ al!'pqgkgt dGéU:LB%SPPﬁ@l:&Q:lEQ iR}ES frame format
frame, RTS SVH (Sub MAC Header) is
accordigp geedEFES 033 aMAC header; in a packet
E§8 r {6e§soao&%hprg; 19_ugr1§tgﬂﬂl:g’cogi§.t%n of frame
I's placed as sub MAC header; 1n a
fields pack@P: corresponding to ACK frame,
Eéafgn dl i’/Sns aa déaggﬁggc%%ggl?lecéyp n%él%g(s tr%%gxgg an example
of the. bpa:m;orDA‘fAtrSWa/sm)Imoe@uas sub MAC

g?.sg&tsr%drawa.agﬁ%aflnurl e&pect b%vj’?whlc% can gccur

at surr&ﬂﬁﬁhg st Edno whyn afe Rh]&/qu;rbeaﬂﬁé is carried
ortion, and the MSDU does not exi st
out betlien Hie traPgR 1 ahe T e Sl TIoGi By Lt ion
- ribe DATA SMdrhﬁlrx%‘d(éﬁﬁlzﬁSulfljaﬂﬁ BREYedure for
FIG 5 illustrates several exanples
determigingIdie e & H Wi tHBOUAT THEG T i ottgnoact ion
when sTRD €3€0ke LRVARL bORrakdhibBROAUPREEADS! an RrTs.
' tier in FIG 5, a packet in which two
FMBDUJE af e rﬁflaﬂrﬁl eXEFtratigHoNh . e¥ppple of the
operat:.u:ﬂese QQqntiJh.eLEh pQC]@CikL%BSIhl%SM{ Qllﬂi reception
_ DU and RTS information are
transacmw |tpa|seqtedrl i s HOWACT] rprbheturhi pecording to
IEEmozti s 8 gx%en%‘é Eﬁ"kr% flcgr§hrou h TCP/IP.
norrm I on an In orrmtlo are
me,l tdilpliexed drswighowrplalinitdhen example of the
applica OV\EI’{[’DSt sr‘r:llt% qmr%cpraecclégglnlgnpr\é@elad%gesoQgcording
to the present invention. |
FIG. 22 is a drawing explaining another example of the
application of transmitting and receiving procedures according

to the present invention.



51 CTS information, and ACK .

information are nultlplexed IS shown.

If an RTSis to be'transnitted, an

RTS SVMH is added as SWH, if a CIS is

to be transmtted, a CTS SVH i s added

as SIWH, if an ACKis transmtted, an

FAEK Z8MEF i3 “aitied ‘%i%’lémﬂlnga?wofuff?he&a?’éample of
transmi¥BidSardl @ ct Ok phrb ARG d LA DATA the present

SMHs are added by a nunber equival ent
inventiop. { he number of data units to be

rirE ansm tt ed. o 10US, RbEGESuPfihe mechanism for

|nfornat|on such as RTS, CTS, DATA,
controlgd hep mudwp ﬁ@WfEﬁtﬁ?@‘?]@ﬁ?ﬂtﬁlﬁrmcatlng that
an RTS %Q@ blgemmqbieﬂleg)&%(;!o|§%9S’o@§oﬂﬁcl@tset or not.

Next, the details of the conmponents

-Fof- éadh BWEhey fitavibes derleyijppwdthe mechanism for
controll%tgg! he dﬂ%n( F‘l dlg’»?‘legg‘% ‘tl%ﬁﬂaﬁr?lé:?cgﬁlylﬁléggﬁlng that
an RTS fnaje|b§ myiyipdsxeth imho iad €0 Eh@q.'ld be set or not.

A LR PRI Al By mocranson

controldﬁﬁgﬁmebedbméﬁhef&hﬂﬁ@éfﬁn@ﬁofﬁﬁhﬁ@h#daet&tingthat
an RTS g%%&%ﬂgég{f E?I‘l]ﬁjtngz%/gagF%é" gm:.'ildséencsgt or not. .

| engt hwi t hr espect toeachType,

however, the receivin end can Iearn
t h&s

Réﬂr%iﬂid Atk Odd=enghy R e fehBd me kit signe present
i n DATA SIVH: Table 3

inventipp |widi gt 85 FReeér fefrdilofetde fiel ds
A. SystbR dATAuSMIdsed when general - pur pose
data, other than RTS, CTS, and ACK,
The proapstfilet eBathAdor| Pmupa@aédorberw present
lnventlgg%s%l-&g % Q@JI '%(at Arl%l‘qsehullt among a
Sequence, Lengt fields, 52
plurall‘lfabjfec@nnﬁpgtad:1Narmatlons The communication the

present invention assumes is store and forward traffic, inwhich

informaticn is transferred on a packet-by-packet basis. With

respect to each communication station, the followingdescription

© assumes single-channél station; however, the present invention

can be expanded to cases where a transmission medium comprising

a plurality of frequency channels, that is, multipie channels

is used.



Length [Bit] ] Description Type 1
Identifier indicating that this is an

SMH for general - pi’pose dat a

transm ssion. Attribute 1 Identifier
indicating the attribute of the data
specified by the SWMH. [2] Data Fl ow ,
I{x 2]w1ﬁ\<é}€s?-§lﬁgwc[rf]acwdén%it? tr%fresent inventien,

cach cof@30Bfon station can directly {randomly) transmit
information in accordance with an access procedure based on CSMA
{(Carrier Sense Multiple Access). Thus, the communication
stations can build an autonomous and decentralized wireless
network. -
The autonomous and decentralized wireless communication
system does not have the relation of control station and
controlled station. In such a wireless communication system,
forexample, each communication station sendshbeaconinformation.
The station thereby informs other communication station located
f}earby {i.e. within the range of communication) of the presence
- of itself, and informs them of the constitution of the network.
Acommunicationstationwhichnewlyemergesinsome communication
.station’s range of communication receives a beacon signal,; and
thereby detects that it has entered the range of commuﬁication.
Further, the station deccdes the information described in the
beacon, and can thereby recognize the network and participate
in the network. |
Inthewirelessnetworkaccordingtothepresent invention,
communication stations exchange beacon signals, and modestly'
and temporally synchronize with each other. Thus, transmission
control is carried out wherein channel resources are effectively
utilized by transmission (MAC) frames having the time division
multiple access structure. Therefore, each communication
station can implement an access method based on temporal

synchronization, such as reserving a bandwidth and setting a



Sequence 1 The sequence nunber of the

data specified by the SWH Rotafion

of 0 to 255 is rep¥ated. Length 2.--

Indicates the length in byte of the

data specified by the SVH In

the Attribute field, the identifier
preferephtfilcBtiig theé*attribute of the data

T8P8ebddsethPyr Lha, Eehanant i DAJASM] éSscribed

descri bed. In the Data Fl ow
below, fﬁ)??qiﬁﬁ%lﬁ‘?ﬁ?raﬁ% QU fPloRF Y qoppunication station
that pagteilcgp\_{étrég 1@81;11% rie%wpiléce&t-soﬁ@_rc seél,thciwg;ver, the

assuned that data flows having a
processléquﬁaﬁqrﬁ_gecblpelarptirsi itresegiryly performed by all
the coml‘nh&%_a? o_nI L iggsslcg gﬁ@ug%gdﬁfel Heetqmrk-

Dat a ows havi ng di fferent

Fa&t rli Bllegrare wseckdrolelefli mee disposition of
communigrlaf'fmelr € évi'?:‘e (w'wbhuitcgrrag$ Cst%ﬂ:%at the wireless

refbest met hods on a data
.comnunif:hmmbysth.@éﬁa} & Wo@a@ins .,of tt@e handheinvention.
e e S R AR
~ of conth& | bk ibht aaded:oathrcpbsces station. | this

_ - .the ACK Type portion, . information
communiGRTiCH PANFIAtEE GHELHACK: Theor & arygiomonsty
“and decddiabi1 1068} ¥edathe gdat & shadt deb@rk is formed.
. “requested to return is placed. .

The fl%@CFlfcfwéaPPV, tl’teh r%@mlfry.ﬁ@‘sloaf device #0 to the

comunihﬁi@ﬁ@vﬁ@@a#ﬁl medi atenACK {I’J mie,A%e space.
request, delay ACK (Del -ACK) request,
Tanth&CKigee, r exfdi regmuridre-iapt ifyiee.s |spnge of

: communit:gﬁoh mQH%a%eé‘%'bgrgigéﬁeﬁBe! Skach communication

: specified, the receiving end returns

 device @npauket cTortidh nirgr ASKWik bioreiel brps located

within Jlftgnzteahlgééglﬁéa{‘flzgg trglrlgel Sf Egﬁn%luyga%igﬁagg'defined as’

a range in which a signal transmitted by each station interferes

This wi

with other communication devices. More specific description
wil_l be given. The communicationdevice #0 is located ina range
in which it can communicate with the communication devices #1
and #4 located néarby; the communication device #1 is located
in a range in which it can communicate with the communication
devices #0, #2, and #4 located nearby; the communication devicé

#2 is located.in a range in which it can communicate with the



53 ACK request is specified,
preparations for returning ACK are
made but the transhi ssion of ACK
information is not carried out until
a packet of sone kind is transmtted
to the origin of transm ssion of

commurigation AgHeRsat hacilet 2B8¢ oneokisid nearby: the
comulegbﬁfn &hane %asl §octa'i:@<ﬁ151mat E%etﬁl h€n it can
origin of transm ssion of data, an
communig@ie SiH tae sAHEHtY-itAciegatk &t 1aArftadtnearby;
the comnichNgMhdtied i 44 1 AQKRAL 4 @%Jerﬁﬁwmch it
is notified, an ACK is not returned
can compugpitchige Mb¥ e tB} ot Faanon i[dat oreratys OH. and #5
located nre]e k&atéhg%o%x%aggtrl’on Qfa‘tnecfe #tSr].%&ocated in a range
rel evant pac Is transmtte nor e
in -whlcdalttacaro crenipi gatsnvithethchaguipeigrtion device #4
1ocated necaé‘l le?t cggla? é:(S)nOtnlcatd.ar ngz_sglco 1%1 is located in
a range pxaalku&h it kcan sofntah i gxgre sl al tmmmwamn device
P % More Bit portion has been nost
OcaF% &RtTRY'set, and, in sone cases,
- wped | &ﬁnbﬁcaﬁl@{ I ON. cal@ePObilt NE:tween certain
procedure is not _related di re,ctl¥ to
Com““lf’ﬁ‘él%uﬂ‘f"éﬁs'nﬁt t BHGP tHEpPesénts
 terminall A¥@BE] QA as@NEbminbS:at Ut M8F ce which can be heard
' description wll not be given.
by eitheg of Rge F@F@Véﬁtlaﬁﬁﬁvﬁ?sﬁﬁ‘@iﬁﬁf@ﬂg with each
~ other bhb%agﬁé\g rghepgifl‘telron is used to
i ndicate borders in the data. o
The) SEPRe et Rtseht dhgentife isaqtdigtted to the
above aggmgeéncv?&sngﬁ@d £ Lhed el dalfeo other
modes ofseymedtdidrs eaericermairengug catlionstation can
directlg’an anc&%on%SZ%ggga%sélt gr?l%o%meliltm %Slnlaccordance
with th@'cdemsagb‘ry)cdnatra begomhuntiseakiithe FhfP/CTS procedure
4 roSEquence nunbers of 0 to 255 are
use Of’epeat edly used by rotation.
rtal t he iepghtichip} d,lllllﬂs&rh&n;gt Bheof . functional
the relevant data is aced. = 54 when
constitiaElen; "r’?faoY”rﬁftlF%?wc?“g“”t’f‘gﬁ‘féf’r? fEEge “Rich operates
asa comﬂﬁﬁ@ﬁﬁlQﬁ@tQ&o(ﬁWn alw@e AGK nSMbrk in an embodiment
conprises ACK Attribute, ACK
of the mesgRhdBYTFpE- athtf REGARFR fOMpication device

in the gl'g@iféjéan carry out access control based on CSMA using

Hidden

the RTS/CTS procedure together and form a network in the



Table 4 Field Nanme | Length [Bit]

| Description Type 1 ldentifier
indicating that tHi® is an ACK SVH.
ACK Attribute 1 lIdentifier indicating
the attribute of ACK. [2] Data Fl ow

autonomous and decentralized communication environment inwhich
a control station is not provided.

As illustrated in the figure, the wireless communication
device 100 comprises an intei:face 101, adatabuffer 102, acentral
control unit 103, a beacon generating unit 104, a radio
transmitter unit 106, a timing control unit 107, an antenna 109,
a radio receiver unit 110, a beacon analyzing unit 112, and an
information storing wunit 113.

The interface 101 exchanges varied information between
it and external equipment (e.g. personal computer (not shown))
connected to this wireless communication device 100.

The data buffer 102 is used to temporarily store data
transmitted from connected eguipment through the interface 101
or-data received through a wireless transmission chanriel before
the data is sent out through the interface 101.

The central control unit 103 manages a series of
information transmission and reception processing in the
wireless communication device 100 and controls accesses to the
transmission channel in a centralized manner. In the central
control unit 103, for example, a'ccess control is carried out
based on CSMA with the RTS/CTS procedure used together. Inthis
embodiment, transmitting and receiving procedures wherein a
plurality of types of frames, such as RTS, CTS, DATA, and ACK,
are multiplexed are implemented. These procedures will be
described in detail below.

The beacon generating unit 104 generates beacon signalé

periodically exchanged between the wireless communication



[ 6] Reserved ACK Sequence/ Type
Transcri bes DATA T&fe of the object
of ACK if DATA FlIow is 0. Describes
sequence nunber in the other cases.
Recei ved MAP 2 Used when Data Flow is
~not 0. ACK/ NACK information for )
device é%t? é\eflir\?érW1reless cominﬁut:ﬁ%lo/&dj@v:_ces.

THE Ificiib lﬂ:@ngmii@tléj:a urﬂ::i_{;| QO@I{ ﬂﬁﬂtﬂiésj:%rmodulator which
indicating the attribute of ACK is

modulatgs §:eafnisB:'étds igtFﬁJe's w%eﬁwﬁtﬁppp%ation method;

a D-a chiRi-Eat 651 dancohbehy dadaat loundhe Habas into
as the object of ACK information is

analog figpFigiiat tRdon e F & Which 8P eyanecRphed transmit
igna I o nve o ela g’am L tPg whic
sig ISACVK%%&% Qelsion e}Qer% LIRd] 8b8) wnich

is used, if any
amplifigs lrée nda@naOfIuevvqnse$ﬁ9ﬁ6R¥P9§Plt signals; and the

. | [ |+ AC .
tive. RRLEGEAMEL LAl FLOMYn Lk 980 ). 7he zaaic
transmiftiel dnforiop nidiir@ats'}asﬂg tnpnntsmumld@ttﬂ temporarily
stored 11%'%9 rl:% uggegﬂ%% gmliJ %%‘] Q*gn %:te%?g¥se ac-r:lcte R/reagtermzned

transmlbéldhhfauéata.fl ow is not U For

Texaadle t he val ue o%(ﬁ(;g a v noise
Ehat R AT ddia b0 G5RH “Eequbries ™
amplifiBHNDe) GhikaSoheenr addlisiecassill akbeived from
received. If O is sele%ted for data )
other stqtogps Fatadh &b “ACR R S 005 8O ARG THEeT hich
down cofhtir@s tPEaRf aliat i diatdkeli $e LEANIEMHyDekquency
to indicate which data the ACK is
conversﬁm;_an automatic gain contrcller (AGC); anA~Dconverter
which converts analog receive signals into digital signals; a
synchronization circuit for obtaining synchronism, a channel
estimation c¢ircuit, and a demodulator which carries out
demodulation by a predetermined demodulation method; and the
like. {None of these items is shown in the figure.} The radio
receiver unit 110 receives signals, such as information and
beacons, transmitted from other wireless communication devices
during predetermined periods.
As radic transmission and reception methods for the radio

transmitterunit 106 and the radioreceiverunit 110, forexample,

various transmission methods which are applicable to wireless



The Received MAP field is a field for

i ndi cati ng whet her any data that has

been received aftet’ the data

i ndi cated by the ACK Sequence exists

or not. Relative to the sequence

nunber indicated by the ACK Sequence,
LANs anfiﬁell’é%geféfﬁe‘iﬁla@éfﬁi%ﬁ&%rtn%e?‘? cygmunication
can be aggﬁe*ar ought; ¢ 8119 yC Ok d SEPQNEENERIBYnd) method,

It map, and bits corresponding to

OFDYM (Ogigtogotaddifgarriey RiFdey MiHiiehetHag) peldigd, coMa
{Code Jl@fﬁo}{el\gil@&?ler@&lﬁe%g) mLQﬁocl\/Bgnd the like can be

corresponds to the nunber next to the
adoptedsequence nunber indicated by the ACK

TREAHENGE 1065 A %X%!'Pi Sremd s

' assurre tlr(])a il &h Ceai \'fjré n lS ?IJECted to
other wsreaemtq:ctnmltmd:a@_iore.@mc@ t@r ‘.t heredetemme g

frequenf::?( qi%eﬂz%s 2 gl ?rﬁterlq%e?% \?ggh uegé:l% nals sent

fromofﬁﬂlhﬁ@éﬂh&scﬂﬁnmmlniﬂﬂOSdb#nzeécﬂ Fowhisgunbodiment,,
the er‘?leec?é|C\gt§184%gf‘%“}?lé’ﬁé8832‘?%sw Wov&d@d with a single
antennal @pd eSenhSaridiee SAICeessyial fal hdbknifsion and
rece|V|Qﬂ_the ei ght pieces of data of
receptign A RdtAéct ol | owi ngnunbers bybi t map)
The thRi AL EERLONNOE 10t @n0fo#2dindRg with which
; ~ #25 failed; data of #2.6 has been '
radio SF%Rﬂ%Fv%ﬁf;t%ﬂ?ﬁﬁ%qﬁ§dsﬁﬂﬁs%ﬁﬁﬁeYﬁdwjﬁPé.Q¥é§913' it
' control@@he P&qgw:[r%qﬁh}!rﬁgd -transmissio};h}@ﬂﬁlgll@g Qéception

transm ssi on _
timing fgvardept Porirhe cEiRR8atatmbPr i PeEepyedhe like

and pac%tsi m g{l Vc%1 l(’eec\rg%u(it%le&g@ timing with which

recel vi ng end esi gnated as
the virsleke gpmn\pgltaqj:hnmvuaxed:g afehtansmits beacons; timing

-with whgc%lbggtoln\s/eéACKE celvec} Ige r\?\h: el Vsecratl ns,aand the

i've ac
like. Recelved N%P |s generated |n
accor danc he above- neptlon
1 ZeS

Tpﬁ?%nco??net éll} uélél Vleand"lo% ?con signalswhich
could beup@fmtrecseﬂreﬁtﬂe\zehtaﬁkef)afdleﬁlgeﬁemta,nalyzes the
data whi ch coul d not sequenti al

. preseaneéyééﬁe%Jétaz vr:geaegccgfnalér&cagw dfgf_%es agld the like.
For exaﬁ&l%(; esﬁilch rln@l)imaﬁ:_lh&l Qé tr%c&ftltjrhelmlng for beacons
Recei ved MAP field. Fields in RTS
of neigglR;H stations a-pgbql@rsy iqepa%q: Fg@%i?rhéiming, is
stored @M$%E§l&f 1ﬁx)§u§% flh%lhggnmgtlon storing
when RTS infornmation is transmtted.
unit 11As descri bed bel ow, the RTS SWVH
conprises RTS Attribute, RTS
Sequence, RTSRecei vedVAP, Max
Duration, and Length (or Nunber O
Data Unit) fields. 56 Table 5



Reid Nanme | Length [Bit] |Description
Type 1 ldentifier indicating that
this is a (Directedd) RTS SVMH. RTS
Attribute 1 Identifier indicating the
attribute of RTS. [2] Data Fl ow

The information storing unit 113 stores the following:
execution procedure instructions (programs wherein the
collision avoidance procedure and the like are described) for
a series of access control operation and the like, performed
in the central contreol unit 103; nearby device information
obtained from the result of analyses of received beacons; and

the like.

.B. Frame Format {(Packet Format)

FIG. 3 illustrates an example of the constitution of frame
format used in a wireless communication system according to the
present invention. However, in this figure, the preambie, PLCP
header, and the like illustrated in FIG. 15 are omitted, and
only_the portion represented as PSDU (PHY Service Data Unit})
is selected and shown. ' .

Asiliustratedinthefigure,thePSDUcomprisesMACﬁeader
portion and MSDU (MAC Service Data Unit: one data unit passed
from the upper level layer) portion. In this embodiment, a
plgraiity of MSDUs can be placed in one PSDU. The MAC header
portion comprises common MAC header portion, sub MAC header
portion, and HCS (Header Check Sequence) portion. As sub MAC
header, a plurality of sub MAC headers can be placed.

FIG. 4 illustrates an example of the constitution of PSDU
in this embodiment. These frame examplés cdrrespond. to
conventional RTS frame, CTS frame, ACK frame, and data frame,

respectively. (Refer to FIG. 16.)

The header length (HLen), destination address (RA),



[2] Rate Strategy [1] Rate Set [1]

RTS/ CTS Mux [1] ACK Request [1]

Reserved RTS Sequetfce .- 1 The

sequence nunber of the | eadi ng MSDU

to be transmtted. RTS Received MAP 2

Wth respect to MSDUs subsequent to
transniRFEISpgeneddreehd Thl 1 2arxdbyrraspondifiged in each
frame JL o%&r@ cBP&%QQﬁC; %g tthQ J&ﬁﬂ{ﬁm Bﬁ@@(eader portion.

transmtted is marked with '1. Nax
Table 20udatdtgn the fields in the common MAC header portion

in detail.



1 The maxi mum data transm ssion tine
whi ch can be all owed by the
transmitting end. 1%ngth 1 x N
Information related to data unit to
be transmtted (value indicating the
data length information). (Nunber of
Data Unit) 1 (ForPékample, if the
Field Nanbidt LangthBit]§ ar e of fi xedbDdseiptinh) t he

_ ngnber of [GAE RadéNbg®. 1UP 1285 bytes.
HLENGTH rlansm t t € defer foDiisvai@:tiemichtlen eimsektent the CRC
computation for HCS should be carried out.

The destination address of the relevant packet.  If thisis not

RA 8 -1 matched with the relevant packet's ID or broadcast 1D, decoding
Is immediately stopped. )
TA 8 The transmission origin address of the relevant packet.

| Field indicating for what period of time in [psec] reception is
o expected to fast after the complefion of fransmission of the
Duration .2 relevant PHY burst.
' _| This is used for the receiver station to indicate a period for which
it can transmit and for surrounding other stafions to set a NAV.

The sub MAC header portion is defined in different formats
depending on the purpose of each frame. For example, in apacket
' cora:esponding to RTS frame, RTS SMH (Sub MAC Header) is placed
--as -sub MAC header; in a packet c§r3:esponding to CTS frame, CTS
SMH is placed as sub MAC header; in a packet corresponding to
ACK frame, ACK SMH is placed as sub MAC header; and in a packet
corresponding to data frame, DATA SMH is placed as sub MAC header.

With respect to the RTS, CTS, and ACK frames, PSDU is
constituted only of the MAC header portion, and the MSDU does
not exist. To the data frame, data specified by the DATA SMH
is added as frame body.

FIG. 5 illustrates several examples of P53DUs which can
be defined in fhe present invention.- In the uppermost tier in
FIG. 5, a packet in which two MSDUs are multiplexed is shown.
In the second tier, apacket inwhich one MSDU and RTS information
are multiplexed is shown. In the third tier, a packet in which
CTS information and ACK information are multiplexed is éhb-wn.

Inthe lowermost tier, apacketin whichoneMSDU, RTS information,



8 (Only in case of Directed RTS) the
MAC address of the node as the object
of RTS. I n 3the RTS Attribute
field, the identifier indicating the
attribute of the RTS information is
descri bed. In the Data Fl ow
CTs inf%iaf:ii(ah andAE K armet 497 8Fe gattdrissed is shown.
IW‘HHCETEI K Q%%é&k%rﬂlgt&bom RE® BB is added as
trledls pl aced. I'n the Rate
SMH; ifct ERf é@)ﬁom t:x;a@ﬁmlt&lggi{ 13 %SySMH is added as SMH;
if an Ab@fl%f%tnlsmt@ Qh%ﬁ;‘%dsm'f‘hg@dhéd as SMH; and if
referred to when the transm ssion
data unitgtaredp datransmd t et TR 58ds affhidsled by a numbex
equlval"él}ilt l:(L lc}:?err){ bQ£ §£ gggal &qtls%o lﬂ)é %gari]s%lpée%s Thus,
criteria for eterm ning: whe
pieces agn@ssiviehy sseh ectRTa, [FIgh DREY, eanfdOCK, having
ansm SSI on Late quegilg 1n{:o one packet.
puﬁ??y aggresswe py sefect a - ?
- n&etd,gtHd ydraghs ateshe components of each SMH will be

descrlb\é\@fqler%rﬁ?e{%}g%l&\l% h%%%%aSSI Vele)tlael %%e leadlng field

of eachP@sSiyekye Setegt i whow ﬁﬁtlﬁentlﬁ'i'efrhﬁdlcatlng
usage of the Rate Strate portion
what inSQIRCI58 \GESEFTIED i A A 1o Al ¢ described.
The lendth bhemRat £reS6tiepMdingdn dnedyeatdrodn. since
I's placed which indicates whether to
the SMI kgsand Rpring AHLapgs_ v gl e8P 4P S el vpe, however,
the rec¥A)iHE ARRlhetbalR (RIS Ly LE ARSMHISIAR su by
or not. If transmission is carried
referripgttonfieh Tyire fiekhsni ssi on rate fixed,
the entry in the Rate Strategy
portion is disregarded.
Fields in DATA SMH:

dlfferenf

Table 3 illustrates the details of the fields in DATA SMH
used when general-purpose data, other than RTS', CTS, and ACK,
is transmitted. As illustrated below, the DATA SMH comprises

Attribute, Sequence, and Length fields.



In the RTS/ CTS Mux portion,
information i s placed which

i ndi cat eswhet hert oper mi t - addi ngRTSi nf
or mat i ont oaCTSpacket transmtted in
response to the rel evant RTS or not.
If the addition of RTS is permtted,
the station which receives the

rel evant RTS and.net urns a CTS

r\nar Q'l- ac ac fAnll WS- | -F t+hna ot

At AN
o T OT T OV Ll\— St+at++6+
F[eld Nam I nll roect ad t n D%R"pnqnni- T W V-

tDﬂ}e oni gi IOBYL AL i S of gt pupose i

oy =i “;drg,ag;"%b@gﬁgﬂ%ﬁw?dgﬁwed by the SHH.
atibute | §- Thus, |two- Waeeggmuni cation is
carried olit by @meetiansaction.
In the ACK Requ@Siagraatr tion,

) Retaionupedse 266 is reprdidd. ACK

| sequence iv&fe?[]ert 't Oﬂhels@uqa&eamovm@hspmeﬂma_smu.

Length f or Bati ¢hditatss the IS Wktbﬁdata specified by the SMH.

14 eSSt 18d ol B J18S NOBSLadn@:i £iR@ indicating the
~relevant RTS or not. If the addition _
attribugg cACKS AT'Gr ABEGIEHST §YridGuEsEaent PRE: SMH is
describsdation which receives the RTS and
returns a CTS operates as follow the -
T the iDoka ddels PPHE CACKDE (TRER FAPY 6h thF relevant
‘data is %Qé’e&/‘h'&%' t1t hla.ssasrs%ﬁ@é \éﬁgt EQ%I&% having &
station of the origin of transm ssion ‘
pluralipf of het RS qsoort HeiGTEy aidk beaipsents defined.
Data f£1} &IS having -Lhig J%Iﬁ ascet%ﬁ&%@ Li‘eel ge(h Scoadeflne
, fleld in vﬂm ch the sequence nu
differetlthe\'RDeafehitngatdat Beroht prre@gefst)ofnetdvatia on a data
flow-by~ atta\r%g%wgt?ﬁsésl o?];la:d:lo@r?afsfl ?:‘éfnfgaﬁ‘le 1nsprior.ity
from da’deSﬂ:dSw bhediata 58 odhe@nstwat toRaias ke ke intended
destination of RTS refers to this
PUrPOSSfi el d. Thereby, the station can |earn
et ke b @08t A, Qﬂf@l&a‘:t@ Wik@iRdiRhtes what
_ transmission is try to transmt
ACK the gagef VRRTBAT F&°HVad [SP? g‘ﬁ’f&bs%‘fulfil?é gapested to
return }'_34 b?@,d:}ﬂ r %E@éﬂf@gaﬂ& NQk-ee -EbﬁesRI§ informatiocn,
Recei ved MAP field produces an effect
mmedlavméﬁK SérgeE) \F@qa‘e%no‘wlé‘@g’@ﬁemelr%cm request,
and ACK A&%@Qqﬁﬂgﬁt Q?{g notR%!_Q; I \ﬁ%tthg erhla%late ACK request
sequénce nunber indicated in the RTS
is speciSéguerigerddedlids grlectsrigfa patat gfnttaheing ACK

J.nforma%uoplsj.enﬁ{'lg{]gte?e%lfgenrc ?t I}g@%re§ d%Eg If the delay




correspondence by bit map. Then, the
bits corresponding to data (sequence
nunbers) the receptd on of which the
receiver station recognizes to have
been conpl eted are marked. The NSB
corresponds to the sequence nunber

ACK reqpfii égpg@ciﬁye@'rsrg@aﬂ@@@é fopgregyrning ACK are

made bu@%@pia%smi§31o§ o@%%kl q.ﬁfjortngg:ian 1sh§)t|%r§r1ed out
Received MAP field is constituted of

until aepgh:pt bift somet hencfsequ’erﬁwnlﬁm—'rﬂbép ¢ origin of
o 08T SR8 B e O e o
RTS is ttﬁﬁsﬁxﬂtbovuongﬁﬁ przgmesoﬂatrqnamzssaﬁn#ﬁESdata, an
ACK SMHELIZS édedéagg #gﬂat paac ?t & % é 1iarﬁ\nsmlocted Tf ACK
not reqhOtddoWs MGt NURBEIS, ACH A8 SRItSSitoAnddS

C%ntta IMQ]lrJeO]laJlSJ B/ogtg.cljzsdlnf-glgneiatﬁgr? Eh(?irgzag%}g whether,
after the relevant packet is transmitted, more data to be
transmitted has been accumulated or not isplaced. The receiver
stores the address of the packet transmitting station at which
~the Mére Bit portion has been most recently s'et', and, in some
cases, -polls that station. The polling procedure is not related
directly to the subject matter of the present invention, and
thus further descrlptlon will not be given.

If the relevant data is fragmented, the Fragment portion
is used to indicate borders in the data.

In the Sequence field, the sequence number assigned to
the relevant data is placed. It isassumedthat sequence numbers
0, 1, 2, 3, .. are assigned to data units in ascending order as
is performed in ordinary data communication. The sequence
numbers of 0 to 255 are repeatedly used by rotation.

In the Length field, the length of the relevant data is

placed-

Fields in ACK SMH:

Table 4 illustrates the components of ACK SMH fields used



destination of RTS refers to this
field, and can thereby | ear n whet her
the station as the’origin of
transmssion is trying to transmt
data which is a duplicate of the data
al ready recei ved. The Max Dur at
when Acf‘ﬁéltf?jr”fé?% LY SF Bt r é*ﬁs‘ﬁsfﬂbﬁa below, the
ACK SMH @8 rt Se @ik At hRivieX] MKBReEiedrHk, dad Received
transm ssion in the present data
MAP ficdfl&nsni ssion transaction. As an

exanple, it is agsuyged that, with

[ aYal '\r\r\f tao tha.neroacont +rnr\¢—nc+| aon
\v ) T

FieIdNa' T PI b:)blll

Type wit hin doo

his casp, a ndlcatlng 200

ACKAtm‘bL%LO pnds, of lP@t'r?rf'gE%"W@’”@fi on.

ACK 1 Transcribes DATA Type of the object of ACK if DATA Flow is 0.
Sequencef/Type Describes sequence number in the ofher cases

. . Used when Data Flow is not 0.
Receved MAP | 2 ACKINACK information for Selective ACK.

In the ACK Attribute field, the identifier indicating the
attribute of ACK is described. The Data Flow pertion indicates
in which data flow the data as the object of ACK information
is transmitted. Here it is assumed that, if data flow 0 is
selected, immediate ACK (Im-ACK) is used, and if any other datta
flow is selected, selective ACK (Sel-ACK) is used.

The ACK Sequence/Type field is a field for indicating up
to which sequence number of the relevant data flow has been
sequentially received if the data flow is not 0. For example,
the valuer of 6 is placed, that indicates data of up to sequence
number 6 has been ali successfully received. If 0 is selected
for data flow, immediate ACK is used, and the data type of that
data is transcribed to indicate which data the ACK is for.

The Received MAP field is a field for indicating whether
any data that has been received after the data indicated by the
ACK Sequence exists or nok. Relative to the sequence number

indicated by the ACK Sequence, the subsequent sequence numbers



59 m croseconds (or a val ue obtai ned
by subtracting the tinme required for
t he RTS/ CTS proceddre from 200
m croseconds) is placed in this
field. The station as the destination
of RTS has right to determ ne a _
are bropghfodngt GataSPECEPtT oflY At't iy and bits
correspgrﬁcﬂﬁg th |a§ta31i @qh@rﬂ:edﬁ&u@éﬂ] Wwhesh ﬁasp@é'e'nck@celved
of data reception so that the period -
are mariedtj cEteSP IFOrFRFPRBYE BAr S spiferengkt to the
sequencgmnlnlmer}o}:.ndl@gat%é%%etgl%quK Sequencel nAE Qlﬁ example,
Length field, the length of data for
it is asgyineh tﬁF*anéh? Ssfoivef $1aPrfiggd jig constituted of
eight b%%sc{}!ebg uelxge ﬁf’i]rﬁo%r { @h% _AEP? @@lﬁeld is
constitution, a plurality o
23,andynqaaasltﬁdM@@ngﬂﬁl¢00p©rnﬂanm¢ans€%Bfollowing=
.. nu of blts nd nunber  of .
data ofguﬁ gé);@%{tel de dl@ ecelveoe ég}emR?%eelged MAP
represediG ﬁwemsmﬁs @n&mprm eedﬂaatralgmiet@ghﬂ pieces
of data c;fofgkﬁll % é%ngfragyﬁgtgrgdh tr:]he feception
af - data ioﬁf#{iﬁrmtd @IB ﬂiﬁﬁedﬁfd]aﬂeedzf 42kl 1815 been received:
|callg a fixed value but may be a
and the n“t&‘l’?S‘F‘F‘%?B GaP fBS JODBER aRTEEt he
THRERREd Mt rQhsiiBE L hB @ed @€ BdrMinBZe @@ ta units
recogni zes to have been conpleted are
recelvegé%%fwéaa]fsragﬁqh.]é& aat ’rfb(?rreﬁﬁjrt@ﬁtg end is designated
as selecttﬁﬁé"§(mn%§i%eh§1tt ({'Sle@éjctleé 8¢} exl@rmlle%ecelver
it 1s assunmed that: the sequence
| support s eeiser 1 Yapakher IRISTBatuR Ree 1l p AP iiSsgenerated
in accox%%ncﬁggtht pe ReGRL ﬁ(&ﬁi MR fﬁeOO%QQQQQecelver
I's case, the ength of data unit
does notaﬁu#ﬁ@%tls§1p¢¢yyecbqknowygdgﬁMWOt daptk thich could”
not sequeng]g_atllléfi{?cglax; Jl.JSrL](IéJ%S tﬁ%e 4 I S e[JJ:loai%ep aced in
all the ofltdartmthmmbc@tfve#%ap fu:etldt hat of data
unit of #25 which has been al ready
recei ved, is placed. As a
Fields Seeomdvexanpl e of constitution, the
sum of the Iengths of a plurallt of

THhdea APt oFet THhFER TR FESiTHH fHgtds used

“when RTd Eh@RAnSBRADE desehided. ags beNGiPed below, the
information. In this case, in the RTS

RTS SMH Ry EEite 8 TF PEHIPUEhR ISSGHRICE . RtintRrseived MAR,
Max Dur&flohhednlieﬂlg@lg (ggtl\ﬂlmgér B}t %a%%a(bdltty ﬂfelds
data units i s descri bed.

As a third exanpl e of constltutlon,

the length of data for which

transmssion is tried can be

expressed in tinme and

descri bedi.nt heLength field. Inthis

~AAacAo Tn thoa | annth fi1 al A "




Table 6 illustrates the conponents of
CTS SWH fields used when CTS
information is traifsnmitted. As

descri bed bel ow, the CTS SWH
conprises CTS Attribute, RATE, and
Stored Sequence 61 fields. Table 6
Field Name Length [Bit] Description

Ty pe 1 Table 5
Field Name | Length {Bit] I Description _
Type 1 Identifier indicating that this is a {Directed) RTS SMH.
|dentifier indicating the atfribute of RTS.
[2] Data Flow
[2] Rate Strategy
RTS Attribute 1 [1] Rate Set
[1] RTS/CTS Mux
[1] ACK Request
[1] Reserved
RTS 1 ' The sequence number of the leading MSDU to be transmitted.
Sequence - =
RTS With respect fo MSDUs subsequent fo RTS Sequence, the bit
Received 2 corresponding to data recognized to have been transmitted is marked |
MAP with “1.”
o Max Duration i .The mt'pfimum data transmission time which can be allowed by the
| fransmitting end.
Length 1xN  Information _{elatedrt_o data unit fo be transmitted (value indicafing the
data length information).
{Number of 1 {For example, if the data units are of fixed length} the number of data
Data Unif} ] units fo be fransmitted.
{Directed 5 {Only in case of Directed RTS) the MAC address of the node as the
Address) object of RTS.

In the RTS Attribute field, the identifier indicating the
attribute of the RTS information is described.

In_the Data Flow portion, the data flow of data for which
transmission is about to be tried is piaced.

In the Rate Strategy portion, auxiliary information is
placed which is referred to when the transmission rate of data
is determined. This auxiliary information is used to bias
criteria for determining: whether to aggressively select a high
rate for transmission rate; whether to Slightly- aggressively
select aslightlyhighrate; whether to slightlypassivelyselect

a slightly low rate; or whether to passively select a low rate.



Identifier indicating that this is a
CTS SIVH. Identifier indicating the
attribute of CTS. €TS Attribute 1 [2]
Data Flow [6] Reserved

The usage of the Rate Strategyportionwill be describedindetail
later.

In the Rate Set portion, indication is placed which
indicates whether to fix the transmission rate at the value
applied in RTS for transmission or not. If transmission is
carried out with the transmission rate fixed, the entry in the

-Rate Strategy portion is disregarded.

In the RTS/CTS Mux p.oa;“tion, information is placed which
.iridicates whether topermit-addingRTS informatiqn toaCT3Spacket
transmitted in response to the xrelevant RTS or not. If the
additicn of RTS is permitted, the station which receives the -
relevant RTS and returns a CTS operates as follows: if the station
‘holds data directed to the station as the ori'gir'a of transmissicn
6f the RTS, it is permitied to add RTS information to the CTS
and transmit it. Thus, two-way communication is carried out
by one transaction.

In the ACK Request portion, information is placed which
indicates whether to request to add ACK information to a CTS
‘packet transmitted in response to the relevant RTS or not. If
the addition of ACK information is requested, the station which
receives the RTS and returns a CTS operates as follow: the station

- adds the ACK information of data which it has- received from the
station of the origin of transmission of the RTS to the CTS and
transmits it. . .
The RTS Sequence field is a field in which the sequence
number of the leading data of pieces of data for which the station

as the origin of transmission tries to transmit is described.



RATE 1 Specifies the data rate class
of transmt data. Stored Notifies
that the Length i mPor mati on of up to
the rel evant Sequence 1 Sequence
nunber has been stored.

The station as the destination of RTS refers to this field.
Thereby, the station.can learn whether the station as the origin
of transmission is trying to transmit data which is a duplicate
of the data already received or not.

The RTS Received MAP field produces an effect when
selective acknowledgement is used together. Relative to the
sequence number indicated in the RTS Sequence field, pieces of
data of. the subsequent sequence numbers are brought into
_corrdspondence by bit map. Then, thebits cbr‘responding to data
{sequence numbers) the receptiodn of which the receiver statdion
recognizes to _ha\_r'e been completed are marked. The MSB
‘corresponds. to the -sequence number indicated by RTS Seguence.
-As an example, it is assumed that: the RTS Received MAP field
is constituted of eight bits: the_ sequence humber in the RTS
Sequence field is 23; and the Re'ceiv_ed MAP is 00100000. This
means the following: pieces of data of #23, #24, and #25 are
" skipped, and for pieces of data of #26 and the folleowing numbers,
transmission is continucusly tried. The station as the
destination of RTS refers to this field, and can thereby learn
whether the station as the origin of transmission is trying to
transmit data which is a duplicate of the data already received.

The Max Duration field is used for the transmitting end
to set the maximum period of data transmission in the present
data transmission transaction. As an example, it is assumed
that, with respect to the present transaction, data transmission
is to be completed within 200 microseconds on the grounds of

the transmitter station. In this case, é value indicating 200



In the CTS Attribute field, the
identifier indicating the attrlbute
of the relevant CF8 information is
descri bed. - In the Data Fl ow
portion, the data flow of data for

whi ch trans SSI%n IS out
mlcrosef?ridésd (@rs pI aced tained su{o‘ﬁracﬁﬁﬁ% the time

requirefli @l G hearrabve phbicaihrd rfﬁcbnﬁ: ab@&ltftﬁ%econds) is
transm ssion rate of data transmitte

placed ) (PR OREL (0o e PRRE HESTGR G o of wrs

has righeltd deSe 1A @Gerddt dthRc Stoddi SEQUENGES tine,
field, the Sequence nunber is placed
the stayicIP PABINCAI B UFHY WAt~ SBRUERCE that the

pericd lqlum%dtln%hg ﬁgﬁDﬁﬁa@Qbﬁ/ff@deﬂgl ﬁg& exceeded.
transmtting end) has held data

It ebist Heepdiftoriaid-orinel Aod® rél B¥ntior which

. txansmlg&m@ &%E& QQ dégcgitlbg@ i th @a%te ()erap)fi]g%dexample
: th a function of hol ding data

of constje:[tfgi.qql,| anfedppdticpref piseehwiiblemgth information”
{e.g. n&n@%gq;fegl%l Yarllf gBQﬁ ng bgfp&s S UEIGfea if it is
nu Indicated I n the R%S equence
permittéd e tj:amsm:p;l aced mo@data uvajsue dgngpacket. Here,
it is asg d tqla¥.\'h Ifg:p e;r{aen%ril.g,sﬁ pleces of Length information
"aredefined. (Nistypicallya fixedvaluebut may be anon-fixed
value.) Data units the reception of which the receiving end
recognirzes to have been completed are excluded from data for
which transmission is tried. As anexample, it is assumed that:
the sequence number in the RTS Sequence field is 23; and the
Received MAP is 00100000. In this case, the length of data unit
of #23 is placed in Length0, and the length of data unit of #24
is placed in Lengthl. 1In Length2, the length of data unit of
#26, not that of data unit of #25 which has been already received,
is placed.

As a second example of constitution, the sumof the lengths
of a plurality of data units for which transmission is tried
can be described as Length information. In this case, in the
RTS Sequence field, the sequence number of the leading data of

a.plurality of data units is described.



NULL i ndicating that the rel evant

comuni cati on statlon is not provided

with a function of® holdlng dat a

l ength information. In the exanple

descri bed above, CVH and SMH

i nde endentl exi st in PSDU and.a

B RYT P 1 BBt Bes Gt e of oata
for whidh Etrlaﬂibﬁh&@@ftﬁile{kt ky:addadné @kpressed in time and

conveni ence of explanation. An aspect

P
descrlbsg 11{1 H’éa lt?B]g%tbjE@lgf E%@lﬁfcé%%n]tn the Length fleld

a plurall&¥%ﬁtl|e9@tﬂssofa€1tm€|fegdhﬁ dh@n;gaﬁrﬁsl 1@2occupled
the format contains the simlar o
when dagaAh@rRIHERLIGY TR PEPTRINSOR HEFBftapRILssion

is tr:l_et:l rk&epl{xgﬁmttle@\éggtdegarﬂbgd m:@.‘:h lré%éc%dto cases
to the above-nentioned fornmat.
where they are transmitted at several data rates. Here, it is

assumed that, for example, N.pieces of Length information aze
defined. (On the assumption that transmission is carried out
at N different data rates, the length of time required for data
transmiséion is deséribed.)

As a fourth example of constitution, the Number Of Data
Unit field éan be defined-in-place of the Length field if the
length of a data u.nit mainly transmitted is a fixed value. In
this case, in the field, the number of data units for which
transmission is tried i‘s described.

In the RTS SMH, the Directed Address field can be defined
in addition to the forégoing. This is used in the following
case: broadcast ormulticast is set in the destination (RA)} field
of the common MAC header but RTS information is to be transmitted
to some specific station. In the Directed Address field, the

address of the destination of RTS information is described.

Fields in CTS SMH:

Table 6 iliustrates the components of CTS SMH fields used
when CTS information is transmitted. As described below, the

CTS SMH comprises CTS Attribute, RATE, and Stored Seguence



An exanple will be taken. Information
el ements equivalent. to the MAC header
are preferably dis%bsed at the head
of a packet in a lunp, as described
above. However, they can be disposed
behi nd or between data units
‘constituting a packet sonetinmes. In
partlcular t he BATA SIVH i s di sposed

Field Namg' lI_'.n §t] oerore thc clb‘élécﬁpﬁh' o
sze :é% eg(aﬁp Igentlﬁewndqatmg ttaf,t5$ i aﬁi'%ﬁﬁ
niifier i ute
CTSAttriblﬂg the@xa&wﬁ?g@ %%'Qgﬁ ﬁg 26V
Aj TA, and Dur agig@lindd el ds are
RaTE  UT $P0OSEU 1 sﬁe&ﬂas thé‘&&iﬁ@a\é%ss otrEeEiata.
Stored 11 1 05 _ar € [ UiB Ra @ Ldngh FibhRatbiofdp to the relevant
SequencePOI| t | ONS | NSHBAR @A besS stokd. _
thhé b%@mt%bu@fl%tmoghé a&Jn@iﬁ%@ @b ting the
nmedi a reservati on .
-attrlbutﬁfqirnmﬁ|r@revaButCTSELnﬁwtminloﬁ|x§ldbécsibed 3
Inq):iil E)et(::ef‘f os':ttgo!l)et Se':: cI:{al'JcCtﬁrog of%ISatg for whlch
el gcords 1 ength
transmiisﬁ:fc@r fatabont it bHitkiaf 15 u&ece]d in

I%F OR}B['g%nngéosvea u%itgllujtc%%lai%zlgt o‘reér’r% etr%gsnmlssum
rate of \#BtL BrHaMi trle ni ﬂ’é&bbﬁt@tﬂoOt[heO:frakﬁﬁBBﬂgl of CTS
in transm ssion prohibited state in
is placgfe duration of what the other

16 ORI EALE RRNSS Ald1QNShEXG@PIce number is placed
desti nations hope, or conposed of

which J_pcﬁfcaizcﬁsatl}? &R v@qlaélﬁ?guer}qﬁ: 1= t]la% data receiving
end CT§XnQ|a§énﬂt€9%§£H)eH£i Ye1 £XPh &8 th information.
conl udi ng ration field will be used
If the i;@le@g@igﬁ apmnuniratten dat 58 6h tRaeaovided with a
functiollChEr 'ﬂﬁkoﬁf"&%& formation, th mb
unCtloRe%ergzl)ng % = FI G 6§ dejéncrof%at |18rr11 W Iel e
immediabelygpneendirg ehepfioess fibedétdcatan frgthe RTS
?a%lsIonnSfZEaZVr%llg%Jcs()N&cgdw ith rﬁpresents
NULL incprceﬁﬂﬂ_.]t tﬂammtﬂeﬂavant%mmunlcatlohmttahmn is not

provice 336 b 8 h B PER R P Rl papsion
IRTS &phe acedubed used, cag ehclnam idddpendently

' such a caseEL CISinformation is
Cexist ip B0 Andi @ F?ﬁlﬁégﬁ&ngjeff%entth‘é"pes of SMHs are

1ndepenﬁ§r§:qma'd@& ofr %eh{grﬁérmténghna@m An aspect
data is transmtted in response to

of the ctbﬁecqese%%ﬁl? e tOrgentfiRe iegtained as long as
transmtting station neasures the
qual ity of RTS receive signal, and
t hereby determ nes a transm ssion
rate. at -whi.ch. reception can be

T il anent ad Aand nat it Ff1i e +thoa ot at 1 AN

fields.

Sequence fleladns



64 reception can be inplenented is
determ ned by | ookup table or the
like. Wien ®he transnission
rate class is biased, a transm ssion
rate cl ass at which reception can be

i npl emented is extracted by | ookup
the forpah)|@npRinFhehq SKBHBESETPEH -Re°t information;

therefolBASHLGELEGRPINOMSbNR i Yahite. 1iFR€d to the
_ extracted transm ssion rate class is
above-maHjippe fPARccor dance with the val ue

Aﬁ&@mﬁ%ﬁqlggt%e %fﬁn@%ﬂelementsequlvaient
This shift processing may be applied,

to-the Mp@heaivgapt erefonplnwiienogdritghe hapeor a packet

in a lu | aa?édés?cr%ﬁéc?glgq%g OE-I xSPJUe}.‘ \Q’EQP C:Qn be dlsposed
owrate class is se ect ed ependi ng

behind cuvnbetth:eec katrachers shststuyfing heacket sometimes.

in partjtcu ar, 8} tl:.)zg%&eg H is, dlsp?ﬁeﬁdglmggia%ely before the

ransm at 1 on

T data uniftr@ngith thagelstatt 9m)coshehndetesvedxanples

£ utilgg %lhrgl ds the transm ssion rate
oF "Ht1%s8) specified in the RATE field,

Iraﬁheae%ﬁ)aé& tiedchANSIA®SE OFhd B, TG | aaaﬁﬂ)uratlon
directed to the station as the ori %

fields a&e d@ﬁ@stefid‘ﬁé:WSSf{%erﬁ’hE&ese fﬁcélds are disposed

in the p8t@bLANEANN 80 ExdP1EL cWhReM izBCion. Duration
) station transmts an RTS or data next

tield centapdns \efahe SEATTPERCT FARs AT E™aRon- But,

buratiofFididils do@hmBl&s b0y thbS st@ballch as a field which
transm ssion rate class, and applies

records tigpathy FHRSFRISSP G Wat 6T dNasy /o e sxamples

of utlllggg(ttlol"l 0!‘@5,3& gla.sg%g]cglﬁﬂogsgd th?e B‘lf@?{t?‘atg.on which

hi gher by one level in tolerance to
canmakerjop ‘g,el)cé: 1or\/¢‘fe]r¢egatgalq wappsshinnrehibited state
in the dt\évI ttlggu‘é)f H‘ﬁ ngnng;:%/ g§mr¥m919§§ %E ’stéﬁ%ns except
defaul t transmssion rate c
destinag@ippkibegei nr phaceedbs tlhéommaammr@spsonm ordex
to explav\%ggnvd asr%go%}l:gmﬁg?ﬁs <t: IlhlglsrigtDéJE?%iﬁn fieldwill
be usedtitcaBsglatis. data units, it counts the
following with respect to each
destination: the nunber of tines when
C. Transhidaich HAMd pbGernl ASBhtd86ed:0r the

first tine, and the nunber_ of tines
RefiseRing {94t - GnPesqrsP ePrahshf ¢g1veq to aprocess
for dete@élrﬁ%g aecfrgflgrﬁlgglctxprattgei%% M@Ei@%acoﬁuﬁﬁucatlon
transm ssion error rate can be
system gycprdigwet Whe hpneespedevandieach -
destination. Based on the
desti nati on-by-destination
transm ssion error rates, the Rate
Strategy of RTS information can be
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According to the above-nenti oned
procedure, the transm ssion rate is
det ermi ned fromth® receive si gna
qual ity of RTS. Thus, control can be
carried out by dual | oop wherein the
apigll led tr ansm %SI on.t atsg Io%t]pcl) agasded on CSMA
P SCCoraANce Mt it R 8 r o Fate
is carrfbd buEhfi6h that@ers¢BEAprafedpac kedd ebqe&her. In
rate (PER)) nonitored by, the :
such a ¢3%8n§ % 3Ehd 1 ﬁfaéﬁéﬁ’ie&i“ Hepgrse to the
receptlbﬁﬁhm'ﬂlliﬁoﬂhaftfleﬁ estd E9M tR@smitted in response
foregoin the foll ow ng

to the r(‘?ﬁ‘?%ttlf”f a? Sﬁ I ‘ghep%l‘s‘ssqxﬁpgnlt{:h%g station measures
the quallEANSHIESI (21052 1S Qi ghAl, €S LRBABY rcﬁ@ermlnes a
by the receiving end, not by the data
transml@F?PS)r%ﬁ%aﬁérﬁhﬂF?|$§C%ﬁﬁionlq?“t?ﬁ grglgggnted and
notifiekRBe 8RQYEs FEM RBEL DM §1QsRE 10 The station
error rate is carried out at the
as the degtiafiprgoERBS taardmstnildtar Inyrehpgpse tothe crs _
mfomalc]g&p %e%gglcme, H8LLd80n %11@@@ﬁ&£nsm15810n
e applied transm ssion rate Is
rate indicasedir hha&dD¥ dmﬂg@wmwmm drerigransmission
rate of £h S datI f he rR-|<;§ss/ gE:Sd r&&%@ﬁé @hel LSransm:Lss:Lon
not used og% I'n the technique,
ratejshmMEVEhnmcertaln risk is invol ved.
This is because, i-n an environment
where errors frequently occur, the
Step 1: A6 QuY1iG, edh GE&N0tpEve IS TNRC OgRkZQired based
t hat packets are transmtted. Were
on RTS EASAETSIP83ysed together, the error

Step 2: frat@al S yeTREL S Wi dnhrat BE1 PRGKRE G ed according
received after CTSis transm tted

tothe vq]allgéﬁd]é@ttaﬁén WﬂtﬁFFWe%Fjﬁ%‘éﬁé fRTS isbiased,
and a tr-gg&llgyi&t %%%@%t@iml’?}@& e & Ef?gee:gfyIElE§802 11la,
to provide a nethodol ogy for
for exagphmunitcati Agtemkied dirgn i 3o8F natdion different
transmlfsgironslegt%%ddgg pqggcrqgggr @1 @I nﬁ alSr ait? 36, and
he grounds of the transmtting
54Mbps. end. Where the receiving end neasures
the transm ssion error rate,
menti oned above, or in the like
wnénﬁasgeiéuaeﬁqeaminytibiuge@xmhemaysumeureception
the val ue of Rate Strate gy due
SINR vaJd,tehJesr beagefid'llt hlehlfﬂe%rolf servgt:%l d]?_—éft accordance
w;Lth the¥aRl Rdi thedpvanspist titigy eNdad@@yonSeie biased
the value of Rate Strategy due to the
receptigh  §18Re iRk s n 2t FEHEH SSi°Bn " PiSngitass at which
. bet ween RTS packet and data packet.
O, it may set the value of Rate.
Strategy due to the causa
rel ati onshi p between. transm.ssion. - ..

rato anAd tr ancem ccl AN NA\NL P ({ Daf Aar



67 environnmenti sassuned:

f our communi cati onst at i ons, STA2, STAG,
STAL, and STA3, exfst, and

communi cation station adjoining to
each other in the figure are Iocated

thin the _range of adlo
wecent i it 0BG eHEd (HArSTADY gl PRgw1s o
the 1ideQ transmt infornmation to STAl
STAO confirns that the.-nediumis
WOPRERe FOPSH SEETT HAT Cb%“fsi TP ieFrbm tiepgnission

rate c1h6s 1O Whidoe r&b&)pt@&@@ﬁldbﬂgmbihmefﬁﬁd is extracted
exanpl e, the ordinary CSMA procedure.

by lookyp éi‘PleS’Fﬂ@eétléi? Pes9dfE thedRsmi S8iT6ReIFon STNR

value. aTIR@%K@ac@QDtt@hﬁguﬁgsﬂggsréﬂ%f Qfa@@t i@@hlfted in
to STAL at time Ti; In the

accordange atiitbribe| wHide| indipriegdekBate Strategy.
Tﬁ@ggﬁify %‘&&Q&n&éy‘ ]:QJ Qﬁmgcﬁ OBy Egﬁnple, only
time th | apses before the reception -

" when a mgth Ké@ss(;;m{s@egpq:@o@?gy when a low—rate class

[ r.ans )
is selecggcp %%tnd?l[ﬂ% ﬁlé t;igcrg}gt&%%% 8@1&%2}fﬁ1§ physical
layer. | nfor rmtl on, is conpleted, is

ge%i.éa P rans Iélsc:]?t 8(]& 10%[2E’L{‘%tran{smlt(%ln%statlon)_

which rémvécengst tp1ak the IﬂEaIdsﬁs:ﬁsrllob edltd dSIlatShE specified
ation fiel he time that ﬁses.

i ene iRUE B0 i SRy BT OER, SO ocs dirested

to the BB4QbA Aanthd Beidinn®gr und ickaddmi®sibh. Ofthus, the

so maybe described. O, the tine
stationfiy Fefeirnjéo St g Epeb%tfa&f“é“ FF?fbsmTﬁs an RIS or
data neRBYiRE d@SGridResharion trans®1® hn ROLASt refers
~a list of information on the length _
to thipfdefigitlg GRITSTEEsiPR| BaLet 6135°andf (appoies this
: transmlglﬁ!n raIQ E§aéslo§tthé ﬁeﬁgcel%hgﬁga%gm% 1on rate class
transmt data-unit candidate |ist
(higher] hy cageltird RTIoSMFradopt Sotdve - fifhge data is
2xampl &nol; Conshl twikjan Tepli-gped
Eransmi ?:(%!vrgm |h(r61) tihe én&t %}’fl el 5]% r111 thet}f:?TSdefault
transt.SMd;n tdre lesgihsprided inplndyert Ofe tiapsmission
er. tes) of data units in
rate Cltaﬁ ?g%éefinkfy d %la unit candidate |ist
waéxetnkes‘cs Itba(imasmd@tsaai:mmgtﬂfansmts data units,
nformatj on by N pi eces. ncas h
it COunfﬁéhﬁéﬁHeQr‘”RP SEh ﬁ%sgteéﬁgttoheafcf“ecieég”i%mn ¢
number SHREWGS whd1al dabe vRuherc@hsdatay wol e first
desiring to send, 68 as the second
time, axé:k%ﬁ?prlméﬂg?ﬁtaf 6gﬂﬁrqevaleinﬁ ‘ﬁéﬁt‘mlt is retransmltted
par agr aphs, the sum of the | engths of
several data units is described as
Length field. In case the RTS
SWH adopts the second exanpl e of

~ANnct ittt AN Tn the Il annth fialAd 1 n



In case the RTS SVH adopts the third
exanpl e of constltéglon in the
Length field in thé RTS SMH, the
length of tinme required for
transmtting the data units in the
gp]{ data.unit date |ist
0 these yalues he ransm 5510n error rate can
escribed as data lengt
be extrlaﬁffe@rtma:ﬂdi mspea'ﬂweolangtdaasofnauwe Based on the
- destlnagi.o ?2 %?}%ﬁ t?ﬁnga[éaplorﬁ;gsr]51gr|£§1r;]?o?:tera tgsﬁ{ ghe Rate
Strategyhﬁr ©fsof iFormdribk aBs THeS:'.&alt@ﬂniJnSd CaMdretbecific
out at several data rate
doscrippfily K115 Bt TengChach Chifahgidpvatue and the
upper tAeSGhl et SOPBkfBSission error IAt£ASE defined
the RTS SMH adopts the fourth exanple
- in advagge.c Jdsthier (PSR SSEAR EREPINEAHSe7¥cefds the upper
- thresho%t&réldém Lthefx}aiehljg fég @gié']@g:altgg}plﬁggcr%ﬁlented in
t he Length field) in RTS S\WH, the
- the pasgiyaiferefi ot ardhh e t JEjthe ttReP i BTiSfisETor rate
“falls bqu& @hé’!].%lwtar Qi@fgghg_@itv%lhé St;he |v§11gaa_‘%§ ﬁéigeeéjc rategy
as data length informetion. This
is incrgmeked ig ot HINFFRYIRT Squf#te?rrmtlcil ofald.-s When an
w- LESELYE 1A%, S
RIS 1s tpossl l¥oegje34h?%hfg) e1§V| cf% )C/g]i} o §'?’rAS(5:nbed into
the Ratéﬂvtzacéuyckselﬁhen @&a@st | nattherhedfi tajge for‘Rate
strateqf XA MCRC B RERET IR dcne qopne values
_forcmefﬁhbpnkttﬂmmﬁbﬁabmeﬁréf@ﬁtéhe RATE
Afleld in the PLCP hea det | f q n
CHAABYY cbRf iR t T CTRE boéle?ﬁet ﬁ°§e ure, €
- transniBéToRGhed it Qetdraehdg frioh the 8@l @5gnal quality
tinme T2 fromthe RATE field and the )
of RTS. | ERESTHFEEP I3 hPt K PIteP ey g 1oop wherein
the appliWatdhsniSIAA FREEISH1:Qed RE S ALEQ Wi Lh the
field in the conmmbnMAC header, and
error raifyébitetipii ¥es (BF) t9meAcFat er#?ﬁéﬁate (PER))
monltorg% tc‘r%t §r£1@h|ﬁ;\@ﬁgbéddngs | tSE| f | n
transm ssion prohibited state until
It pirpitTdn, as a techn‘;]_'htpesd*fégk@{t from the foregoing,
. the follogglté Veéthﬂ§ ggAél.%\l\lhlogtﬁé ?rsantszﬁle551on error
rate lsimmbeumhgdbxiesé|naa¢iujng S8TAbhochecks: tile (RTS)
transml‘BtJ_ntgézQ t I ?n hoJIs c%ﬁeg,n%%geg:%g)ge ?@%tlonecgmonltorlng
of errod fkft@ﬁff&iﬁalrﬁ:[bd duttdrecHeSIdde panht iedd, and sunllaxly
obtained fromthe RATE field in th
dual loopres-aed A8 67 T 1511 gu Y ‘€€6§h? FEesrphist ttrﬁ‘ésmlssmn
packet is directed to itself.
Furt her, when-STAl successfully
decodes the sub MAC header, it

recogni zes that there is a request -
fFrAanTA +n conAdA Aat a narllat o

By refetrrglng



In case the RTS SVH adopts the
above- nenti oned flrst exanpl e of
constitution, STAI®®btains a Iist of
i nformati on on the |l engths of data
units tobe received This list is

rate is ?assl %n%tagg T 3 c J§$ ge(rjaotraralf‘!m t the RTS/CTS
candi date“1i°st av f8rétto this

procedurkSk nd)tfhe&ﬁ(ﬂu@é’dh@r 151’:'&&4‘@&?!1;110}11& BOMRES, certain
the number of data units which can be
riskis ingedvSed 1S BB TON P8 “BEr PR tlipTe orrors

frequendlly bB&: g atersiaed nt ad $hheSi &Bn @& nize that
and a reception period to the extent

' Pac“etst‘h’ﬁttlfaﬁ‘émﬁ‘éf*‘?iodmi‘%&@ét’ e Fhutektpkher, the

error rd ak |c@§ptft|e§|uﬁ1th thﬁc% F&ehQls after CTS is
exceede This reception period is

transmiftped fpkgn BerﬁhécPQEﬁ#$ﬂ10P|RﬁeaW%FQWhen

' TLQeq&ln@mgél (Qf] Iggtedét’,@atggﬁkgg Std Zprovide a -
conpl eted.) I n case e RTS SWH

methodoéd@pt font r@ngg@@qglrw(amlélw information for

selectlﬁgn%gci\lt Qr&nll‘?(;rA;' 9?& OI?lS t&l% g)@oqltnég of the

of one or nore O unit

- transmirepwi \eed. SiA&kecobat sectehelrmecaept meemures the

transmlgs?nceg:trérg rgtpee,tn}eﬁex ted%u ngé ::Ohrel € eeI %.q{e cases,

- the trahsniRISoSMd mg frot tlesxeaeleﬂeﬁ Raékte sttIﬁmSegy due to

other f%té)trﬁe‘cgg%%%goer %‘itd{eogr}?égp al?f‘?lef H:é\e transmitting

end mayl £tdi €@ eﬁldee&gﬁkhtﬁﬁ anrbeqgt enel dedhd bifrerence
reception is carried out at the

in Crangyeet i PG AR TSI T PR data packet. Oz,

itmay sétﬂ:h@ %ﬁ&@@a@@r%ﬁﬁ@ @& ﬁléda@sglme!igtlonship
exanpl e of constitution, STAl obtains

. betweent t}l‘r?@smiéﬁ?getuh re%ap@é:trégs%fsswt ppwer. {Refer to

- Japanesgaggﬁgré @Sgﬁic\égpon S\I-EA]- 2@5516@9% Ss%?flcatlon,

reception period (tinme |ength)

alreadycpryigapbhdithg »resehe ageticeni nddr example.)
transm ssion rate fromthe Length
field. 7 In case the RTS SWVH

D. Basiqd@ptsProheddre urth exanple of

constltutlon . ,
I ireless communlc on s emacc?rdd_n? tothepresent
ormat1on on er o ata
:anentlblrlﬂ,l tSekeecehnved hfafsmrbﬁ heMzNLmba&rrl@ out with the
iy Data Unit fjeld. \Wer thhe ? of 1
RTS/CTS gap e b $IGHI eI Of | Abtho LRSS 20 cxemple

of the opdthof dBldq0bhdeS r@QY RV @B réduAein the present
_ "receive data unit candidate list."
inventigral Tefiyi§ fo91%e IEAgLR-AHLRfUMSERunication
of data units . Thereby, it counts
t he nunber- of data units which can be
received if reception is carried out
. at..the determ.ned transm ssion rate

AanA +thae rarant nn Nnart nd +na + hoe



The packet itself containing CTS

information is transmtted at a

transmi ssion rate ffost superior in

noi se tol erance in many cases. Thus,

the possibility that a packet

cont ai ni CTS i nformati on cannot be
env1ron&81& ste%s rgdl,éatllﬁ:ceo Ié%lcrarﬁ%: ns&gtlons STAZ, STAG,
sTAl, ap®39hBl exist, and cbim&IAdtifcaidtsticd adjoining to

decode a packet containi ng RTS _
each ot o (TRt TP e Falckat et bHTAR PR gaedeset radio
waves. | ﬁéﬂ-:,r,n&t:i ON dssSuQt chat wre diebyrdU€s transmit
_ tine T4. Therefore, STAretries to
informaiorh&fi T2 he packet contai ni ng RTS

S'l‘m &fmﬂmak @h@ﬁ&ﬁ&g aREE-aM ftolfc] atcggtaln period

random backoff procedure . At this
(from tinefd toJEme Tbm%coa@m o doNaxATRi e £ F’”r‘?eordmary

CSMA. prJ 4guANd Lanstdd ONS el PLOL NQLINBIS: St 8t € packet
which it can transmt. Thus,

| containdamAge wmEsuiing Hhr B HArhE packet

IS %%%J}égngI%lanno Eﬁ@tp%%tl §on{ﬂ$1t.n§_rrlg\lthe RTS

, returned 15 mnimzed.
informa$ HEc g@dglmqth(aQQQmen getdq:@ tp@cek:@ption of apacket
. contalnggnE% i P(gfm T'Sn!,- £sl':n%.tt;: as %hg come of the
htal nr ng E&fﬁ n ormat ron1s
: receptlbetolﬂrﬂmed%mmﬁifﬁﬁtabnt isreorleasd, is described.
hedul ed i n accordance w th t{]e_ L
(rhat 154066 C MG FTENE0 CPracidiier s Afple tine,
as the 1RAGKELS O @dsRirNGAGhS HIBuRb Bl 13818 Sthe time
recei ved al so bySTA3 which is
that lapgesibeforfeimen 4hie Rei EiAT FVE)@fm%?Ni and the time
until +SEABs d8GRARS Bg-dMiadd. Orf itgh diAddntil time
the like in the packet containing CTS
slightly fedppattinn Tiamy Pefirsribgdt he
sPARIH £SS 115t forSIA3 £ANBRLLCANS | ur@th of data
that the packet is directed to itself
unit itdeieho rt@grgﬁntlp totSTédt s This NAVY isndpsignated as
N trapsm.§8i.90 pver~-the tine
transmﬂ éggzitl{eng in t]t:ea %urlatl on field or
m hesd tihk TS A splopesiettir 8TeABmpl: d@phstitution
mentlonegﬁ}?)({)‘van%rpt g.%gm ﬁ ILLQ 1%%&6 ?‘E‘.‘?gl‘ﬁl the lengths
(e.qg. ninkecatigid si andt henBupatiyess)f oehga Jz’ruts in the
Facket cont ai ni ng. CTS i nformation |
transmi éi&ié? \I}E,bt 8?%datﬁlw %‘?Absm gﬂ ap g data length
informat @ byt ensled . dast EnakiOme SEBEDY N of the Length
- decodes the PSDU, and thereby
fields Jrsesd;n@é%ﬁ:r t'é@nttﬁ%nWeFé\ﬁdﬁba uzg-F}g‘feiSJS'c:Lng to send,
ready to receive and it desires to
receive at the transm ssion rate
indicated in the RATE field during
the period indicated by Duration.

CTAA ~all e Aata 1int +te wvwvhich ~ran ho



FIG 8 to FIG 10 and FIG 21 to FIG
23 il lustratea nunber of exanples of
the applications & transmitting and
recei ving procedures according to the
present invention. Here, exanples of
the applications of the conmmuni cati on
as the ﬁ%ﬁﬂﬁbﬁxiﬁﬁﬁﬁrkﬂﬁﬁ@d%Qﬁdtﬁ?e Pt eBgpfgraphs, the sum
of the 1dr¥ENL 1 QWA ] bathendests dediven adet@ith rie1q.
‘based on the CSMA procedure descri bed
p efer ithy £6° FI SFoPER 1thepjgegpnd example of
CODStltl@&%lel% tg'te Mtlhcﬁtellgnln the RTS El{lﬁa tge sum of
illustrates the first exanple of
the len%tﬁpqucmeuqmmﬁ Eransit th e afgenit data unit
candlda&?qggyllg gdegy‘cggl%qugg%altg l%m\_![\ti.ff ghﬁﬁ%l&tl()n
conmuni cat i on system according to the
In m@g:@ﬁf{T$ NP bhtheThaerd qs}ga@pée of constitution,
in the L L%t%SEJQE‘&_%§I 21 R%%aslml %hle Ne 19.%% required
: data units are transm te
for traﬁ$mntﬁmh% wbesﬁaﬂa uhifst hnsthaxanﬁna@ét1¢ﬁ§a unit
canch.cla{1 st :L %g}r%egne ak ?ng{t J[nlf?n%%aetaon. The
- length dﬂ)tiﬁéefld&ﬁdaﬁksldﬁpeﬁ&ﬂﬁg(dﬁStheAﬁ*@a ofte at which

i mredj at e ACK S speC|f|e
transt_%sSlthﬁ 88&1@.(&% utbe T%Kzfe oreS.IJ.& Sfaélrs{n1551on is

B carrledtchhe N esedul eiakarrat-eansmuk-b g ydet dengths of

units at tine TO and starts backoff
time arg SgREriPARD a?@ﬁ?’cf&ﬁce with the CSMA
npr@;,%d Whe BOd agqUidohfy (HeaNSOHSSI  Bmple of
i ght. The backoff count is conpleted
constitgion In SeINFber O OBRt PF Hel oL RALCLiReT 1n place
of the ﬁ@%@ttymﬁawh@%s7smﬂurﬂh@gndn&§ oae&atgdums in
Therefore, STA transmts a packet
the trangpift @tmungt RIS ifafeorightif gpscribed as-data length
informaé gler STAl receives the RTS directed
itself, it returns a packet
: Tkmanmaakem ngnﬂstﬁumqwﬁtﬁ'newqr@ﬁmxwh is rereTPed also
by STAZ2 V{t?'lh gd ogg::ﬁlglgnelzdnfnotrhgavgll:%pit%.?:i%?iésg::jSV‘IIé\g checks
the destihe 16T & tha @ehedAebliasafed d)rt the transm1531on
transmts a data P acket at ti
rate J_nf’g\{:mattﬁ?%nﬁ FlheEPSDg-][@R Heogc t%1é1§d f]n*or%ihrée RATE field
in the PAEKLIYRE . paktdm@p @fndtheodata cpackesd packet is
i nformati on |nd|cat|ng it desires- :
directeqd pgtitAEK -sholPPPEzTe ’cﬁ%'&’d fB?F‘ aes §§>TE field

and the M@Tﬁtﬁlelé\%)thea@cb h@a&@rre E‘i_l!r%r %]I-'ﬁé;refers

describes in the More Bit portlon

to the Dyrpfipmnfaclbip thagPerniMAgheasse . mstdudateponizes
unit is stored. This data packet is
recei ved by STAL wi thout error.



To further transmit the stored data
unit directed to STAl STAG waits for
a randomtine, and 9then transmts a
packet containing RTS information at
ti rre T5. At this point of tinme, STAG
CimeTd notTrecel ved ‘t]he BA CK of tgg,déata o
ime Un'i[’}fen] tS %%%?}:Isgaglﬁ a%c}éﬁ ?ﬁ:tttsg intransmission
prohibitherabes enc STAGngenerates a transm t
data unit candidate |list so that the
Tﬁf%\??%l?“ﬁﬂﬁé’%@?éﬁfﬂ%‘?ﬁlﬂhﬁ rpgelived also
by stal Reidnded, thanthcanst abitiast @n. REG SMibcks the
based on the list. 74 After
destinagion of speicomeen NAC headey Bagpd g 'ge transmission
rate 1nf)cﬁ%g1_eltonq_9@§1@|P§[b(rHQ:)rQ-§l é&%%é@zb& @h@ﬁATE field
time T6 based on the infornmation
in the YeSepped 1 F¢FEIRISsSVRL the Pepfed is directed
to J_tseif meFuri%Tél Jh%ﬁ%"rﬁl chJeQ@fLBI§d§§giQ§@ﬁ§ sub MAC
and RTS Received NAP in t he RTSSVH
‘header,aitdredeanelsy thet dgnte &s atthatesETFACHh &8RO to send
data pa%%g [ e%?}%m chgot Qg gl%cepithlergpn STAl determines a
onfi’rmaetion o e previously
. transmlrsel;cej meeiba;@tian tnmfdrmafilpenbt3TiAd fromthe received
i des t ncI ude.  ACK i nformation in
- packet Cﬁntal crkqeg ¢ontaining "CTS
E‘uﬂfﬂélﬁ matrhDref&)s, tSTA Ldﬁitﬁfﬂieﬂ]&S(ot Ghe Number
ude _ACK i nformati on because
of Data ?Hlét ﬁltﬂla? nlél ]Equﬁ ISIg}hOaﬁni { %ﬁre}&mbtalns the data
“length Glhfcﬁ:ﬁ&ﬁﬂmt 6n 2NAQatEUEd Ba' rnecSiFAS.
: del etes the already received packet

Iprciet e REE e Ve 2dtE UM ePeHnEPHdPRed first
e'xamplel dfséontselﬁ-{ﬁqaﬁ,e_sfﬂeoﬂt'a§¥15 adlg: LAQAformation on
generates CTS information. ~ As a
the lenqtég af fiatagrpAg_s Fcélt)qﬁqﬁzgiwgacb aéfﬂ%é% li(s:lt lé designated
as recg{l—rg d\ﬁ”cé Qnﬁqgngyégtlemlg%(e‘d)sﬁﬁ?@E?ér@'ﬂgg:hls list
the CTS infornmation and the
in sequéngkor ARatiedM. at cipe TG nUEber ACKata units which
can be re%e?ve%ag_f gece tthgxe‘qul égier&a%v.} oyt the determined
correspon at a
transmlspsn;u Jfatedanbya Jtéq:eptsemeqevecdj 1R)T81e extent that the
period 1n 1ca£mc}| 0 heSM deécraltjpoend ield in Rﬁ Sﬁ[l is not
recei V|ng the pac containing e
exceede@T S (THifsQtelrab i i@ p@RthAGK:HeNTiGE msatic(mmntll tine
STAI D operates as foll ows: base
T6 when; the }&@@Sf“h‘?%roﬁa?ﬁ oate EFARE| Bt égl“%lﬁée‘i )
iflat@snink &frseady s®pesverk ecSIAlexample of
~fromthe transmt data unit candi date
constitppiop, iSFAhﬁPB%EnSﬁAGO*@%]né?“&F%?Qnﬁéﬁ/m"re data
transmt data unit candi date |ist,
anddeternmnes a transmt data unit
based on the new list. STAO transmts .

the thus generated dat.a packet at T7.
At +thic +1 o 1+ Apocecri hoe 1 n + he ACK



In this exanple of application, the
Duration field in gach packet is set
so that it indicates the tinme period
until the tinme indicated by arcuate
arrow in FIG 8. E2. Second Exanpl e
unlts recfellAg ! I%:f%t_t o] etsstehgorru]aaepet)g.g%%%iogfto the extent
that tha@pkicmaindmnat@eﬁ itor @rsmast bimgiandield in RTS SMH
oo o5, OB PO SR B i E B g
data unPF egets bhwvent irQﬁcaEHdieléﬂcﬂHh&m be recelved if
illustrates an exanple in which
receptigaug T 1€ Aot F AhOR PTG PSR on mote.

inl@sahAkTs Sﬁﬁﬁ(ﬁ)pe%&mtﬁrﬁ Sxap1d f€constitution,
assunption that the nunber of data

STAL oblipine - i LAY CafPIa T tear R e eRf iRt DRRFe Tved-
. STA1 expﬁgkgtané Seddbtl 488k 04 Qﬂﬁne&!&gth) corresponding
i mredi ate ACK (I'm ACK) is constantlx
to the gﬁtrﬁr}nefdad transmlsg'FN Da§€ au‘iiqog qkﬁeLengt field.

Qr ggseedLUhg fR9§ gl}ﬁl—ﬁ £§ i 13108 dj.%t.li’_itﬂ'méx!:aﬁple of
time TO and starts backoff count
constltpnlcmc@ﬁélaw@enw tiforhetiC8MR proowtherect data
SHE 8810044 80hu. TH
oo {0 B RO AT O LY lf. e e
length pf dasaconfs rivedhitihaty tfheedremwmlsformatlon is
equlvalgﬁgrt r aLlsnm eti'tr]ela Sda erkletq chﬁl?gclgaﬁ:feﬁfls‘t STAL
refers tRT:Se Lafq@naad htﬁdberAf tigta Lﬁ'fﬁé_ I"H&@EME‘,SLt counts
he RTS directed to i % c o
che nnb Lyl Have A BAEKEE” CEPAP Hig fergertion 1
carriedionf of flRtde@Bridhel t AN st2sas eghOhdtt Rereception
i nformati on described in the RTS SVH

period Gartpg PRSTAG B ERT RAELOT HIS L ETS AP B HegPuration
field ihOrrst §@ fisalottdReds. it transmits a
: data packet at time T3. At this tine,
LETRG a5 tha $74 tF EFE CAERoTRfFe od on the grounds
of 1tsepprtt| LQH_S lemgh%tdéét% %%kgéceptlon period as the
i nformation i ndicati. ng it desires
threshof b lykCKE shoutdobeerioturtegeltiyy with the period
e Late ACK ( .
snascec PR OF DO RD GeTECr s sin "B FoF FRghcrenemice
a packet t:ori’t@d:ﬁirm&S[‘Stﬂméodaﬁ:taoqg.ac%ens dndranscribes the
value obﬁ?&u %b ur at el eXt . SI‘ nc%npeaééigere into the
puratioch lesef ﬁﬁﬂa,atlpbcfhl&SanﬂO:&aﬁd’c&lB&‘ﬂ theafTansmission
ACK at tinme T4. (The ACK in the
rate cl?sf Eﬁt@ﬂiﬂgﬂeﬁﬁs zﬁ,n&ﬁg?ﬁci ?%Od”e into the RATE fleld



Si nce STAG cannot receive ACK at due
time, it judges that soneerrorhas
occurred in thepr eVi ous data. Thus,
to retransmt the still stored dat a
unit directed to STAL, STAG waits for
randomtinme, and then tr .
Tg‘ack“efk crponf%c'le%ffn §The "RIS | %Q or“ﬁr% i)
transmlal:ecl Iaﬂ"EI5tranéﬁIESl’ibh Osft&dab@s\te,suﬁ-EAQ in noise
has not received the ACK of the dat
tolerance IGRAY TSP t THiTs rﬁ“ﬁ%’&“‘?&#%%ﬂ a packet
contaidih§Brs thereinke calAGOdesehédbesSrddiced as much
the ACK Request portion in the RTS
as PossgRAfthat it requests that ACK _
1eisth DEABL 0B &RRuUldbR addedn; (Rt i eSxmat son,
STAG transmits an RTS with an ACK
a packet éazuf@gpix}mq:‘]{si jfiﬂfé%i)m is not refyraed by due time
T4, ThELGSLY] Bfhol NtSi e STAL LS DS BadRBEKBhtaining
_ contalnlng CTS information at tinme T6
RTS inf4yyabibngm acherdepfoyititthe nafesepiisdd preredure.
At thls ttt_arge RJ’I%Z%S dALn I:llilé §A\I é@?zme%‘-lzlA]and transitions
refers to the ACK Request portion in
into nqrhel REStEMH, whheh tierabyrrpeogni Zégs, damage
. resultln %rom-lt-:'ﬁ‘zgc t%ler egFStStcénmlglgbn C'l%cﬁl ormation is
p formatt on sHou be transmitte
not ret'LEh!&ﬁl, iShAdirdeeiides to incl ude ACK

I nd 05 na%!r:eor?zatsl :Pn &Qe pac l%gt alccl;]ntagnlng RTS

1nformaﬂiﬁc|>rﬁt £patha %ﬂt@@ﬁﬁ}hgl‘@l%h\@dmatﬁ%n is returned
acket. fromthe recejve data unit

o st Cgkiiape | 81 TOURE 6ot RETTatce witn the

above-m8Rthchbeprgenmrat es CTS i nformati on.

As-a result, STAl returns a packet
i T{urs @ac@g%%wl%ﬁT%pf?rﬁpms received also
by STA3 v@lﬁ%ﬁ a CE(I)J}_Q}.IJIIHE% iGERe bNE QK PR 4 B ANETA3 decodes
information at tinme T6.
the Durp:@fo;.\gmqlﬁf@ﬂwﬁ{q bﬁce fhéhaEReket containing CTS
lnformaltpgnoraggi‘éi%r}sgg{%{eeféﬁgggéggg tI@ S‘E‘Zthecagﬁ%taconflrm
I ow specified by the received
that thB rfagketatis olirestedesc iibdd. as the r6¢\f1tterlt sets
an NAV %}?ﬂ‘éejlc \r%%ggrﬁté}?ﬁ%%s%ggnﬁg%tﬁqg% m ngxdlca%ed in the
Duratlohnfﬂﬂﬁacbr ahe SKAO Q@eraatce@las STA3 is kept in
t | ovs ba S on u hi is the time
ransmlFﬁ‘f"é‘r%ﬁ%ﬁe Sé‘i"fA?) 8%1 F%“s The™ i s
indicatd@iiln add Bﬂf@tlbﬁﬁabycﬂ?d by STA1 from-
the transmt data unit candidate |ist
TP:ts Hz—(lj:ikag cogﬁ%ﬁl}n%gﬁ%ﬁa?@?agloﬁlew received also
~transmt data unit candidate |ist,
. and determnes a transmt data unit
based on the new list. (In this
...exanpl.e,. STA() retransmts the data

Rl + it tranmcmttod At +irmo T2 Y\ CTA



78 FIG 22 illustrates the
third exanpl e of Ppl i cation of
transmtting and r'écei vi ng procedures
in a wreless communi cati on system
according to the present invention.
by suaoT IS LT.QUEE, LLLUSLEALES, an, example ., ..
pspu, ahd &%&B&Gd&gﬁw the THIlSowxgNHTR1 1iS ready to
on the assunption that the nunber  of
receiveq @it anfd T RhitCh™ €N D E t P SAFTTaEion rate
indicatkd @NEhPagketriesd |dufiiLdnt QD& ARlicated by

i mredi ate ACK (ImACK) is constantly
DuratiognnPTAldc2 3t A TSt HrS ‘“lhﬁ@*brcﬁﬁéﬁu‘i”é‘nf‘lb]rtted at

the spel:i‘fa@§ mrﬁﬁénﬁgsﬂﬁzt @aﬂénﬂﬁﬁn@tthé spta&ﬂﬁed pericd,
TO, and starts backoff' count in

beglnm&%&bfrhdé’ﬁcfér% PR %%@G&WASWGE@H Ypi candidate
list 1nfs%E1ut§1Q:QU| ﬁ:h&g ¥ @&?E@ai?és! Qn:rgfl&t_“: daIQ%acket
‘ backof f count . is conpleted at TI,
and traamtﬁtltl -s"confirnmed that the nmedi um

PR Bk 28 B Cbfleren pe pime 76, ano
. 'STA3 wl'gght a# nkngeRNBoT nfGrthwtt | Qﬁ]_STAl refrains from
: transm1551on un§T %%Irgjgo%ez I%Ee Bf-arcse A, netgt &q\l is not

F0 TtSel T Cit Toturng - ra pack
hindere@ont aini ng CTS information at time T2

based on the infornation described in

the RTS SIVH. After STAO
" E. Appli(ﬁii&bﬁ/sﬁ&ftd'MA@EScd(ﬁLﬁ_@Ct ed to itself

it transmts a
Fb%c%’ect ’-‘"Ta?r ]t°|ar?8 F%% 2°ate F16i- §3ﬁlﬂrﬁs‘cr§ﬁ%®“m“b‘3r

of examflRs il ©iRSagpl i tNEALKTY RRaPR EEOR] Bla receiving

the data packet infornmation
Pmcedu??f'd‘?cé’ﬁfﬁ“ﬁg o thGSERFEY SR IRCK BfiGulsgamples
of the l{(%tHBI{]Ser bﬁ’ue'é@ﬂﬁﬁﬁh@:ﬁ%on Mod according to

| mACK). At the sane time, STA
the Preaféé,clrlrfﬁetson withee MppeiBed l@@ﬁt@ldnbased on the
CSMA pr&é’efd%é'r%'éé@ﬂbbé‘dﬂe?é‘ﬂlﬂg dhatz a;,
transnmit data unit is not stored
anym)re Thi s data packet is received

E-1. Flr% §x£‘n]plc\amc§fh Ila'gllggglon

FIG. 8 illustrates the first example of application of

transmitting and receiving procedures 1in a wireless
communication system according to the present invention. The

figure illustrates an example in which two data units are



79 detects an error when it receives
t he ACK and cannot A?accur ately extract
the data. Since STA() cannot receive
ACK at due tine, it judges that sone
error has occurred in the previous
'transmlg? dafzaam é) Emis Ae_%lr ?23?%% : gepé%fa\li:lhl number of
data unSIAGh WAl tsn bertransm@ndemitige, pafdt is limited
to one,%?r%n?%#ag?}‘?éni :: O?’]l PBI?)C lé]:etlm%gcg_agle rZ‘%!CQg( Im-ACK) is
specifib@ldsafisdTicssé @ayate. T5. As menti oned
above, STA has not received the ACK
SE)ZPO ‘f*r?étaﬂlﬁ pr{:wceﬁﬂrué%lfongvxsmlttlng data units at
time 70} [@AS¥h it LHaAlork NoSint iR cctRBRES QL& the CSMA
STA() descri bes
procedurf { fip ACKREGRESTPOTHIOAT At HERT SRS backoff count
is comprVEl hatrh! 2h8quesStenfidRattnACe medium is clear
~ information should be added. That is,
during GPAg) PetigAsm EReugRoRRFS SARY htEmspdR a packet
containi S48 i FYLLIRLEXEd. Af ter
receiving this, STAL returns a packet
- Aém@ﬁhirﬁ‘gemsthﬁﬁﬁwpw Hitsphp iforeturns
a packegﬁ%%gaﬁgﬂgw L\tﬁ!ﬁfohggéltognetd%%gg Ded LR on the
| informatECfrvedssctidtbtctlenA@Ié REY@G¥E: portion in
| % gjé'% celves he ‘?&byd ! ecé)e%m Zeltself it
TS reques I ng tha
: transmmfa ﬂﬁitmféadkﬁt shmuhedrjae zttrtams mr&et,esdz\o describes
: the A B ft deStt S i J‘% dicatin
inthe %?%?Fr?ﬁf?lo‘ﬁ‘? RRIL: %%%%8‘6 [o10) r\-’%ﬂ%’f“ﬁa J
it desifebtHalf@KNBich0d be RFUELFRH, bySEALY ACK (Del-ACK) .

recogni zes that, as the result of the
At the aRBatAFer eSHAY S PEERBt MhePRgUE Bt bgPortion

1nforma€[&!§nﬁh@aﬂl%§ eh¥ensdataL it GaRdidat ernis data
list, all the data STAO desires to
packet {9 anspivtedhas BREN AN EatiFFecei ved.
vd BUShe PTALL&LEE %@&&@hm@@uﬁ%ﬂmd to STAL,
does not return CTS i nformati on.
STAO wapgs gforesutandoSTadNey etth hBem (paekets a packet

contaln;ct:i:?%rle'?ér ﬁ%@mgm%(ﬁcﬁfdenfé)r 'H%t éhq_g p%g_nt of time,

For Al or mat 1 on,
STAD has nfoormbimﬁ clor mss pﬁnmmgattaoum}telti@travmusly
transmltt %&gglo%olﬂ S ::Jg:;g%re Cel V?ransll data unit
candldateaewwghiﬁwen@ae&abummxammmeﬁ Iaeta unit is
CK i nformati on, tJtud es th 1 .
mcludeai |anf1h%’“FFhfrPstﬁFta“d§T% Sti% as °é1cf*ée 18

to STAL it has held has been already
transmtted, and ternm nates the
transacti on.



I nt hi sexanpl eof application, the
Duration field in each packet is set
so that it indicates the tinme period
until the tinme indicated by arcuate
arrow in FIG 8. E-4. Fourth Exanple
g PRl T80 o 61 “ABRTT S BR Greinins
CTS infordatass At ttﬁ_iné]g‘Ga:l’&Gedi eﬁ&lh‘élzmgormatlon described
rocedures inawrel
in the i &R Eyet gﬁﬁ”ac?‘é%erraﬁﬁ)gthte o fhgauence
ard RTS QES&i@B& MERYEBhE O sMil)eard thi i@ ecognizes that
illustrates an exanple in which two
STAO hagaral (ifcPEigre TrtanSntie &y PPEHTSTAD of the
previouk®y PIMived Hh8a GXONP! Bieh s 50 B des to include
assunption that the nunber of data
ACK infepyiat 5onnHi Bite BRFebEoRTAEASH tieth PR grhen. ©Or
STAl deQQﬁllﬁ.%taslé) llhrg_]].utdgd}?sél@ J_Qf@rmg%n' Bedaﬁse of it’'s
permtted to continuously - ,transmt a
holdingphurghfnirted AfHt aijratketts. STRO. Further, STAL
deletes%%%l%g%} §eJe'2$e<P{>Qc9<%@ W Em ]?:Qé- receive data unit
transmtting data units at tinme TO
candidagadlistate suddack gtk ¢oikRt aidh then generates CTS
cgor dance with the CSMA procedure
or ‘acquiring transmssion right. The .
abacketfltconmil rerueosnpl et@dtati.-Fi cTamnith ACK
multipllg%(e S c%ﬂ?elflﬁ%rq?gﬂl tShFa)‘éeTrSItg fo r:inﬁléalrjor% Iand the ACK
: 1nforma85raﬁﬁtttﬁ.ﬁé1$m tﬁoﬂcﬁaﬁkﬁnaﬂﬂiﬂt ahdndﬁig_nformatlon
RTS i nfor mat i
corresppRTERy s ihe= R e FB‘E‘E%&QC{ 8Y.Hh§ eﬁerce”ed RS

informakiord €6 WRsr@cpacket containing CTS
information at time T2 based on_the ,
AfHrorerat VoM theBefiBed tH PtHEH RIS S gpFprmation
and ACKAEE&&aLSle% r@a8ic¥es. el s GLH Hist @et&fon rhe ack
toitself, it transmts adatapacket
informajjon,|SFa0 qrgletAp thipdaty ynis 2L PAY received by STAl
- from th%e‘ls.ga[r!sp@§ da%gr Llljllq Eggdlé% -E.YLQ@ it holds; STAO
portion of the data packet
generateph oqévrrlataln@nlu drdecatl rydidatddsst, egd determines
a trans%%%{ga( &ﬂnli&fé(g%\tb%? [ gl‘tsvgarf%qt ib‘:%f'r]étggl'aq;émits the
thus geldAfpd desciphties ainTrherdbhes Bime’, it describes
in the A O%%)Ie%géﬁgc{“oc{f L Idoir:]a eic;:grtlés g?,tlan indicating
it desiTéd shhathax pa&ekﬁi bbSrelteﬁr%IdV@d ilyedSTAL ACK. At

wi t hout error. ) L .
the same time, it describes in the More Bit portiocn information

1nforma?



Furt her, STAO judges whet her STAO can
conplete transm ssion within the
period indicated i the Duration
field in the CTS, transmttedbySTAlL
at tinme T2, if STAG continuously
1nd1cathn$Tg: alrg4t S aq:%t aeegigrgr%)lsté‘"a%t“l%rt c{]g? enat present
any morkN the flgure STAO j udges that, if
it transmts the next data acket it N
"edh WPt EeuAba dFF%\r%ﬁ%‘esty on rﬁ‘\ﬁgﬁﬁﬁes Ehat
it is ddshesdoes i Rai ehigatekdin dhhexPut-ad kRack Type
field in the CIS. Then, STA() further
portiontimahenPA@ St giheBr FAth TBHS din HEPdpte ACK
{(Im— ACKs %a%o@kegﬁoﬂgln%o Q‘Ne ﬂeﬁb*ﬁan&'ﬁ%a flow at time
STAB describes in the ACK Type
T8. portion of the data packet
11{1 @lfu%ré]adé)fénof %19@41:'1919 J:ﬁe Iﬂ&%ffc%sfleld in each
ha
packet &hoat ahbertettuihéudlriaimedhattenerRCFMJASKELL the
time lné%cat@%?smgl:g%’rrg%) ﬂeSé)rl bes i n
re Bit portion I nformation
indicating a transmt data unit is

: en. 5094 §t0r§d any This data packet
S ———""—rS“recereéLb¢£%+ﬁﬁ—mrthout error.

S FWeﬂ. HlAit reeeithesetbrel dahalpatketlication of
recogni zes that it |s deS|red t
tr"‘nsmF‘i’ﬁ‘Pﬁdu Al yorFanthi C8RRERE  onft h‘“’elreiess
communi AGKoT Epetga0iddo@Birgned b PAeEAnSNhlvention. The

Then, STAl returns an inmedi ate ACK

flgure (HHSRERPSDARKEETRYT r@sHbiid AP (BUEhgics are

transmif€@laavanbradatasthh OWrgts dibii e i%.on the assumption
In this exanple of application, the

that theppmrero frl grits €66 ﬁﬁﬁcﬁ&efrqn§m%ﬁ§ﬁd'ln one
packet l%qﬁl{@a thlonk Bl SRS ARkt HABARSE L QGhstant 1y
until the tinme indicated by arcuate
appliedgrrow in FIG 8. 82 E-5. Fifth
0 Bl Gee Pun
oI, P PR, 1o B Ponscs o
time TOappdi iscattisopp b £ £ camsnit tapq:rg:damﬁ with the CSMA
procedure oerI e\llc!.qrcagf;{)r Ol?r%glgrlgs?snléérgnég g’l GI“L %a(t*lhoff count
is complpresentl avent isronfit@ed kgur &eah@ﬁum is clear
illustrates an exqggle in which et
auzing §his RAPY ar UFATE AU ‘fﬁ“*BFﬂ@*ﬁi o Packe

containOBAkTs liRrdMasi@Xanpl e, the nunber Of
data units which can be transmitted

ATHRT SRR PAEKEES Y FISAITEErad ¢ idnglt, 1t returns
Wth respect to both the data uhits,
i mredi ate ACK is specified, and the
transmtter station is permtted to

conti nuously transnit packets.. ..
CTA/N cctarte +the nrorcroadiiro fAr



83 transmts a data packet with the
RTS mul ti pl exed. This data packet is
recei ved by STAl W hout error.

STA1 recogni zes that the data packet
contains RTS information, and then

a packet r enstatr(i)lnt r?l on }o'&{naflﬁ')%kaei{ t%t(l)entfgl.lb%re]g on the
informatebe rd5s¢1ﬁbaﬂ' SnSeguencenand RTS
Recei ved MAP, and ther eb¥ recogn .
Mhat SEPASF FY R 6P (BRoGATEd the® 51T at cime
T2, it GchBewsedgerepiciet dtheixdatsa wmﬂhls time, STAO
previously received . Then,
des"‘“b&é dprdBe 2t TW’?@P%&%"WW@WP&? ﬁ'&‘f"ie&: nfprration
:Lndlcattlh 19%QK§£esC%EaﬂcﬁlsﬁguﬁTk§ returned by immediate
i nformation. Further, STAl generates
ACK (ImgAgKceive data-unit candidate |ist
. HQ@E.SU%Q QRal Recd RE QUL MBLLONLIESCLEREDed Bhe data
the RTS SMH. At this tinme, STAL
- packet dpfi gperet ﬁécwaﬂieﬂadyX?@@éudeif@cké’bough STAl
should ng&tﬁeA&@C%hgﬁf% agd Abis 9@@%&%& an ACK
: [Tst to update the 1'ist, and t
at timegBher QthesACET Sn | teofipate G-l~"r ncﬁuttém;m}tted )

Saﬁce%gl crgtfnogtngéceggé Aég- Aé‘d eiS.Crr( Q:S'udges that
f- e I 'ntormati on correspon 10

‘some eritoi@aglatcmr e t&pec¢‘flbeﬁdal]:y t hTEus to retransmit

- the stlﬁgce %/eedddaﬁe:TS 1rrggte.eldoil':] S Zl;]lu A%Tt«é]its fdr a
acrk ¢6Rtal ni AY

. random itbfieQr ma:t |tesn a:lidnsGLISS mf;sxfmt d:cﬁ)ﬂ‘ﬁa(ﬂ:m@ the RTS
a CTS packet wth an ACK nul ti pl exe
& lnfomaﬁfortaltﬁémﬁ"ﬁf’ Asment:.%fefiéli)ovg-,rﬂ@ has not eceived
the ackl &CeiY/ astd he ppaekatbi £ orimhiiig. ALK this time,
7 information and CTS information, it
therefopp | SEA} fpsrr AR the MAR BT P BALYYIn the RIS
© sMH thaOft £ ge%%h'a@_ﬁ@ﬁ I@oh@é_ﬂ:-ion shouldbe added. (That
Basedont heACKi nf or mati on, STA del etes
is, STAphieragamigsunnt tRTAl wighdip F\%fééiethbfyﬂtlplexed )
anihl dromthe,id ans L dafa unidg
candfdéet e g|hsi{1 1"t hol dest ThgnuE[Hc T contalmng
CTS infgapéiat es tamndwhaans nntthdatnéomrttmn described
in the 'laéng!-patIS: lcl isst tlme d%ﬂqtre%rer}sngs t%e ACK Request
ransmt data unit based on this new
portion| istthe ATst Bl Emdf’&heﬁ-BA(l)eodeﬁl&IéB h&st STAO is

ceoueenfs KB £ TR PO HETAEDy LR R, e,
STAL de&i@gi—: E&Sndinat nACKn shau idnhe théb&kﬂd&@d:ontalnlng
i mmedi ate ACK. At the sane tine
CTS mfgﬁmtd%%c riugéRes 'ns?’Hed‘?\}tﬁt‘és B¢ adé?i“fyoﬁece”‘:’d
information 84 indicating that a
data unit to be transmtted i s not
. present any nore. STAO transmts the

-t hus- generat ed data packet at tine
TE \MWhoen ©STA1 vrocrol vvoe + hoe



- packet is set so that it indicates
:the tinme period until the tine
i ndi cated by ar cuat’e arrowin FIG o.
As the Duration value of the packet
transmtted at tine T6, zero
packet lgncglll,r%}?ét JI:en NUlSLlf | S 1F1J:| caa(r:;gldate 115‘&|‘c&upgate the
1ist, ab@ iﬂehLléjetxﬂéai@% d:d‘nelsjtdmhmaxanpl e of
application of transmtting and )
Pretdittig ProcEdaras 4 RREN HePegds with ACK
multiplEQ8IKU moﬁai]!rﬁﬁg Syisd effisaGeesehafdhnt Gintin@ne ack
present invention. This figure
infornith PRt tiRE £8- afPeanpf ‘éméfflOPmth information
cox:res;ﬁgmnf& @-Bé @Qt%@&e |SBec;1\ﬁ@e<d @& a-nd nﬂetcglved RTS
are transmtted from STAID to STAl
informagpen dirdseai®dusly two data units are
Aﬁ&n&@eﬁﬁq tfhE g%é-{%%n{ﬁngfthel dal'stlmf&matlon
exanpl e, the nunber of data units
and theRJK dhfganat be tTanSnetated ap fobiwws: based on the
ACK 1nfggga%§%?,e§ﬂ%domen%ﬁ% 5 ﬁ%giﬂ%éﬁgg algreaidg received
by STAlsmﬁmst?wr tsanshet puat)acedur eafdidate list it holds;
STAD genejaarL%{_sna: tnlegbé:gﬁtor?alf:uglohrs]?na}t (‘_::ellnrgl?dz;qzce) list, and
determaesercdmt vk tNudhera€SMbn progadUise . (In this
uiring transmssion right. The .
exampleb (:,[‘I%?)fr Fra&slﬂﬁi tftée %aé:ﬁpl_]né{: é_a tg?nsﬂltted at time
73.) s@tidhsh S sCORfINLERENd A8 the pRdEUARt time T7.

. is clear 85 during this
At thisgdmpodt TREFEPFEF & STAY TParertte & the data

packet RAEKBhLt AN iBLNG RIS b0 QL Mk OBk bfbuld be
the RTS/CTS Mux portion in the RTS
returnegi by [imuqddplt #FEi on is set which
Wh&g IS@@lt %écélk}éé tﬁg%a@ypagﬁetnulé lz:Q&cﬁﬁggges that
Into CTS. After STAl receives
it is desheeRTSIjyefdda ity toRrDsTHE %ﬂe‘tﬁ‘@r rfgomy the ACK Type
p ni tl.o
) portlon f‘n iégérg&g!g‘slgﬁd oﬂ%{)ﬁ?ﬁ% O?L%‘gtglalgnﬂm%hlate ACK
(Im~ACKd @sckatbcedreafpomhelﬁcstmlemnttms flow at time
time, STAl recognizes fromthe
RTS/ CTS Mux portion in the RTS SVH
thhats &Ebprayt He1ad ttiiop,lhxen: dant o iG.ES;i in each
and it holds data units directed t
packet &TAGE it bt dLSTAL® GBRGI ST 6 KFGonEi1 the
 time indDEQERBLY 9Acd20E ddransim Fid.ng. t hese
data units to STAO As a result, a
packet containing CTS informtion
andRTS information (i.e. a CTIS packet
with an RTS nmultiplexed) is
transmtted. After STAG
recei ves the packet containing CTS--

T nfAanl nmoti Ann anA DTS ({ nfAarmt i nn 1+

T8.



As a result, a packet in which data,
the RTS information, and the CTS
information are mﬂ&tipl exed is
transmtted from STAG at tinme T3.
(That is, a data packet in which CTS

in response 86 to RTS from STA1 and
wﬁﬁ%&@&ﬁkﬁﬁwﬁﬁ%{he subsequent

rdat a2 unidsrakedthd tplraxedmps: of application of
transmtted.) This data dpacket S )
- transmif g v ag by‘eSTanW tMHOGE Er? orin @ wireless
conmunigﬁl)nrs%ggéry ges,carh@ngpatg Kﬁ& p)ﬁéstelﬁttllﬁeention. The
data, RTS information, and CTS
-figure. iiﬁﬂ'éﬁ%t?‘?sorﬁnmﬂxﬁmﬁee%édwmﬁfd one data unit is
ta:ansmlEg&pjg:%{n%%Q?O ’Ech@ltAlt hbﬁl%lﬁﬁe i%QJ?ltt@E I3§sumptlon
RTS i nformation. Then, STAl tries to
. that thp,na.]qlgqn of dpb @e;ts(:@lmo&qﬁnﬂga OFgsmitted in one
packet. lS 915%[@60%9 a‘ﬁ‘& 11‘\1@d§a’£él(@( (I§TIQ1() is constantly
flers to RTS Sequence and
applledRecel ved MAP, and thereby recognl zes
5 }nﬁ%toavsz\fdlé S n(foédufeegﬁz.g taaat%gl%tﬁg? data units at
- . time TO praedlsmasﬁsybdi@@éf vedut ThusgorSTAde with the CSMA

: procedu?eﬁ %clng g%c&}é?n!é%g laglgﬁls%%ﬁ%@fh%r m?'%e g kogzlf count
is compieﬁtfeﬂ)ﬁH‘HﬁL @nd lEu@tdaef;rmSEf Alagenefiaties is clear
a receive data uniit candidate |i st

during RAEIPH Phe THTGFMEY O UeSTPFBEG % Packet

containi e rRET S nBMhatbnt his tine, STA1

del etes the already received packet,
: AftoriiphectEder Te Bht ARt ‘Caidptiat’d retarns
- | packelcl%tgﬁllk’l@c@ﬂselrtﬂ)@mjadl%h;ataﬂgnet B8Mbased on the

generates CTS information. Further,
informajionAGKSqrabest et FonRISPI- descri bes

AH% & A Lgﬁe%g@tthgrﬁgoaugé@g% D1 at time
e data flow specified by t

T2, it tnceuemleda BS pofkot reait Fign. T3FurﬂH‘Félrls time, STAD
descrlbgsél}] all[l ﬁg&%?ylé)%aep%fro:?oﬁ%%g tg% d%@g légc‘iket information
"~ indicattficans r.tiaatJScea tthat ack mhbulalsba/veétlurmslad immediate
i nf ormat i TAL
. ACK {(Im- d\ecgf:r I %%ghe ﬁaI{\eh‘élnﬁaé g)/ggscbréF S 1n tll'lenMore Bit
- portiontiR€o AT ArSMd iicaf Ol @I’trlaﬂ:drllﬂiaiatmgnit is not
it desires that ACK shoul d be .
. stored P Sed TBys fi?ﬁ.laea?ca{teé lﬁd%.ceﬂedtWeSTAl without
error. Same time, STAl describes in the Mre

Bit portion information indicating

S'f?};alfetﬁﬁ;p%tlfq-%%?ﬁ t:hqj}é:ﬁoglmﬁ q_iatlas However, STAO

stored. Further, STAl adds RTS

information for transmtting another

data unit. Thus, STAl returns

a.packet .cont.ai ni ng ACK i nformati on,
CTS 1 nfAarmnmmti AN A Aata 1111t AanA DTC



Thus, STAG returns the packet

containing a datac#p

i nformation, and S |nfornat|on at

time T5. That is, STAG 88

nultiplexes and transnits the
derects St Men S AR AL b EEBBNEE st hrarenry
extractaphdRIG: of. r I ESTAr20 amchonreAEi¢e ACK at due time,
it judg?agrtr e%.ﬁ)s’%g]}gleggog gasa\ﬂ%g'%re}cé#ﬁlft I‘ ;iése\rlogs data.
Thus, td Iaetqaaﬁiﬁ&tthé&mmi fMldrgd datdaidat Lcﬂmréc;ted to STAL,

CK informatjon, and CIS informatio

STAO ““’alltts et AcF PR’ 5t a*hithe” &ﬁﬂ“smts % packet
containdBG RAES nt bt RS dAGKr diREQRIBE dc@Mt T5. As

correspondi ng thereto. Further, when

mentlongef-/ifo"mecaw aecsnct:qqéfzcetlﬁ«éd 55% %81[{ of the data it

© previou@®Pt akNSmGhSal Nf @imahioncaRd AeKrerore, sTRO
information, it updates the transmt

describgafntiedicK RREITAFR Heitté Of FRtheBAS B! ypE it requests
4that ACI( Eﬁfﬁgrgtic&f Q{om bQ @dde-rchenbha\_s-iél STAO transmits -
decides to transnit a data unit as
an RTS wigth 2phad&derauetie "ergrlated-mat i on.
AE[:H{SreéIégngr @ﬁllér n§l‘A@ %ﬁﬁg a packet containing
: contai ni ng ACK information and a data :
(CTS infommati¢n aetige dattaspdckebe vinformaheonA@i¢cribed
. t ved fr T
in the I’Tl,ﬁ %b:&}& g%e\% %uxie, eScI%hl_Gregers 90 t§ %(’:)( Request
portlonAirt ehe FTA $[‘&I}G&nﬁ€$héﬂ’ﬂa@yp@a@k@tlzes that STAO is

- requestﬁ]?ﬁ %:ga %&%éxfforrgaiilgn %o&k@% %r%nsmngced Then,

STAzdeqmaéﬁt@mmduad&heK£M¥EAm§HMdnlamdbﬁiukéebyhtalnlng
recogni zes that it is desired

o S0 T RRtar 1y TF S ECRIPACK PHods the result

of the ﬁ?&a&ﬁkéﬁeﬁse@pg@{eﬁzaﬁsﬁﬁﬂqlem&e-&%om the receive
i nformati on packet at tinme T7.

data mnimeqriddafisoliét erdhpre dathE P Bieat 155ro transmit
has beert éflleQdﬁz Qe@éggdpa’%t §T§l $elu, 80 ogmgn ACK, and
it indicates the time perioduntil the
does not | ppguim@ire atréemafiat-cuate arrow in
FL.G .49, Shie data length.is
Adeat e?s:% ﬁe? Ee?g Qﬁandvﬁhgn c1s ng onty ACK
informat ipfnatimns DH | Br@en enfgtredticeatie ACK information
. corresp%c[l?ihl on Valdgteaf g?naf?eoc&%gé?d R&he received RTS
informat fnOk fredek @tibeg. Mul ti plexed in a
Areturned acket #
ﬁ?éf&?%lr"é 9 ERAREE ‘6‘%1‘30615%“61“9B‘ée%‘%?dé‘?f’ﬁ?amn'
specified sonetinmes. In preparation
for such a case, a slightly larger
value allowing a margin is set for
the Duration 89



val ue soneti nes. Furt her,

there are cases V\,h&{e a Duration

value is set on the assunption that

RTS information or ACK information is

not nultiplexed and an actual packet
smao yofed LRNSILL 16D (QUEL, B BELI Q0 SULQOIY co sman
it has hhbi hengtén ef rd=hly Scrdanfrortned.i amd Itsrmlates the
eransacs Qo | arge, however, great loss wll

not result. As the Dur ati on val ue of
Ih heipackple br apsitcitied, abe bimeidiBfield in each
ero _indicating NULL is placed. . _

- packet llﬁ Fhe*abte? t&1ed télgrbtol&]ﬁenpeeﬁ%%d until the
time inBidatkO-ty Groddtel &rpudgediavhet her to

set "information indicating RTS nay

be multiplexed into CTS" in the

E-4. FottS EISYdXoPaptiiepridd the RTS SVH.
Thi s judgnment can al'so be nade based

T Epr thelHsstraryy OF TCORTLUATERLF 6/ application of
'transmllggiﬁﬁeegngr§etzéﬁﬂ§g1 t]g;{loegdlﬁtagt ' an %ndwu:eless
station as its destination, or the
- communiggiglegtystet efsaadify BIMthhEreteatiiomengon. The
: figure mple "1~ W I d units are
ahfus@g{gsn%l% gl the L8l SRRt aRTS
in the past. Retferring tot
' transmlt@%ﬁmmﬁmmms Tblreeswmplq mpnmdelassumptlon
that the n evregf %el: O\{lvnitos 1§l’9 ip) ltreasnslmltted in cne
which control 1s carri eci]1
packet &¢ a@m%nc’rp wht Rnwhiet melpetdrue;tsd abi @mtinuously
't ransmi@S esti ga% Qn Qg R S hol ds data
taa’e%*f &5 (9§ AnBHN ?o the RTS
S‘I‘Kca.ﬂ&i’ftk tthG@urS&@]ﬁzk@mof)ltrmtfna.ttlng data units at
In the exanple illustrated in FIG
© time TO Qdmd g—"':mtst P%ﬁ.lcgm:‘ tcgurﬁ,-l-gn (acgfﬁdanc%-irﬁ&l') the CSMA
procedub &b BSqET Shid PhhsmistIM r1§ANSAht $ackoff count
. DATA (P2) , and STA() returns ACK (P3
is comp})eted at T1, anqilé'Fé's ceptjreed S8fERP Iflehiétzm is clear
. during t'ﬂl&h erl\fgﬁe Bk‘k‘ier@@&te' O%Th@ E%s%@o‘a packet
SWVH of the packet P2 containing DATA,
containjng RES daegeyiaeert hat STAL still hol ds
ﬁt%&?Tgi g&él@ Hpe &TSAQrecte to 1tse§ A_LQ returns
e In ormatlon in the Mre Bit
a packeporntomiof dfat snfivpsiticecentine T2 based on the
ei.ved.from STAL can thereby
LnfoJ':ma,;leoéloa%slczreb Gﬁaf1 %1'5 Rﬁ%@ hol ds data
AﬁEAlSﬂESiﬂ’e@@ﬂist tthansTH tditrectSHEAG itself, it
STAG reco n| zes that STA1l hold
transmla%? gat(ﬁ }?,aé:g?t'e Jdne§'-FAGZ\m h %STAO describes
transmts an RTS to STAlL, it sets in
the RTS/CTS Flux portion in the RTS
SWH "infoormation indicating that RTS
may be mul-ti-plexed into- CGTS. " - .. . .o




FIG 24 illustrates a case where this
RTS is transnmitted,)) as P4. In
response thereto, Al returns a
packet containing CIS and RTS SVH
related to its own data transni ssion,

Sceh AAGKG fi)emtgé indicati

inthe A%%]_%t(pep Tt:l-tl pI exeétall é]t (0] té f%.ﬂ?ﬁéﬁ?lcatlnq

it desive:STIAG AdKasismild be aepagiedtbycBAtAROK (gel-ACK) .
dat a I:n re%’?%{'se tro:l_btehe r%%%'lb{oerga grt portiocn

At the S"Wﬂe
correspondi ng to
informat: hén Lre:aeawmd HRESEMH; ttdhahisdatapacketstored.

er.ei ndat a ndCTSar enul ti pl exed.
his aal gkt | - STALT PRGLEE . Boke:
FGEYHea) Nistgo AGKASNH e::msﬁhespon@lo NQg-ah0 complete
the received data and data
tfansmlé‘ﬁjr"r"e“élﬁBHB F?ﬁ%p‘f’bwfi Hé‘df‘?&é?‘ vedheparation field

in the COMHrrdrRalt ey, by%Tﬂ@fa'k Qtimd 27) i ﬁ/\@l@foeioﬁtlnuously
data and ACK are nul ti pl exed.

transmify depaPacktAc TReahs ts tinpdékef® (tf*38)ex‘5‘mple

illustrGPdd ;@1’1 Qh@g‘flﬁ% SMAOC%Jg% Q:‘AQQ' RY {tOtransmits
the received data. 1In the exan‘pl e

. “the nex} BpijpPakebd it ﬁ:a‘:qc@.npl%e dgka tprspession within

‘the per?&?%l@af&& yéttBQthgaﬂlr&n Ftllg’\id %%'thgTCﬁqS Then,
transmts RTS (PO, STAGreturns CTS -

STAO fu(ﬂ:m}): treTaite raaﬁ‘gqpetigiammr( A2¥yectgddo STAL at
time T4 ISTﬁtG £ el H{nlﬂe, c(epgllbes in er%%réﬁ?e portion

tiIs assurre , |nthe
of the qmatnaohen mnﬂtdr@aﬁmiﬁmsmtoﬁg tllneiepaodeethat ACK

should %ehre%g nl Qﬂ%ﬁﬂi?%;gﬁ 8!( t(]&té )S.IS ?Z%:Ci'tkl)uecfalne time,
STAO dei@xitdAG the More BJ_S_EAG:J]’dﬁhdﬁohﬁe:Lon indicating
information in the Mire Bit portion

@ CranoT Rk PUbS HUCTTEPY FRERT Ved 1F O Packet

is receDIAlby andl GARndEESRYy-.r ecogni ze that
STAL hol ds data STAl desires to )
MR ASHH FEIVETARE Ph® RIS lcakeretyaizes that

it is defs Qlj:eldotyM ﬂgne‘a@ﬂ:e@_? GYEn&Me r&n'ACKd @L&n the ACK Type
directed 91
portion in the DATA SMH. Then, STAl returns an immediate ACK
(Im—-ACK} packet corresponding to the relevant data flow at time
TS.
In this example of appiication, the Duration £ield in each

packet is set so that it indicates the time period until the

time indicated by arcuate arrow in FIG. 8.



to STAL is not present in STAG
because STAl hol ds8 ata STAl desires
to transmt to STA STAG transmts
an RTS wherein "infornation

i ndi cating that RTS nmay be
multiplexed into CTS" is set in the
RTS/ CTS Mux portion in the RTS SVH

E-5. FﬁthtﬁﬁaaﬂﬂWtes in the
her
QS LR L Tk 16 ] 3 Be o popyication of

transmmlrdﬁt andl 0 decahsmit . procedures Thins RTSwireless
ConuuuancFliéJrﬁ t mT%ﬁ_ Cor\ggléq_ t%lsi%%lrfgéegtué.gv%ntlon The
figure dmoallﬂuamsshma@flet hﬁw}d&ﬁtﬂwﬁaialt@ﬁ]lnlts are
data transm ssion.
cransuiied SUAUTHY FOCGT o2 (PHARFEPAL, the mumber of
data unfi€€hYeh thd $e AHAAWIRTS ANt NRKEDY s limited
o set an NAV and refrain from ) )
to one.t WARR XPERECEH ORI HErdath e B atfsriiate ACK 1s
-'spe01f1Q@SCEhcbegle| N RIS Sidhesnthe 9$1tﬂrﬁﬁted to
surroundi ng stations refrain from
continuopgkis if ¥simeh Pafketiss easi er for STAL
shRo LEARS WL Blédfl% tbt @%iéﬂlggd‘ap@unim at
- subsequent data unit. That is TAG
time TO0t ragdsyhatss aaqquaﬁﬁfy:om‘tgln andeslance with the CSMA
. prOCEduEQ %I‘ ? ng%%lﬁ? Jcéangﬁf’és.%gn TEJ(.)J}],’CST%G Egckoff count
acquire iransmssion Ti ght .
is comptegsdlat T1SEAGiICAR C@ﬁflwemhéwtheerwlm is clear
socsng UG SYRBEEET SR ANl ISR o mcren
containdﬂms RESotmttsmansm tted as P4. I n
eé{ponse t hereto, STAl Eerf or I lf
X GRETr ot FRHER FoeHg e oeits it returns
a p-ackeﬁumﬁgﬂﬁﬁt; &t anfdRindt o a’:tCﬁﬁ{djaﬂQﬁsed on the
with the ordinary RTS/ CTS procedure. :
informaghrp BeFEabtd o STR1IR e flins a packet
AER) seantAlaing RIS SMHdielatgdid Oirselrs, it
~ its own data transm ssion, and STAG
transmitp g3 bd packat patket Ty PEY- téeﬁt:mems%o describes
in the Ag'érp%wrgﬂjrn 23RO Bg\l:arl&actkgt £rn_%r£1§tq_gh \_(g(ﬁjlcatlng
: WVH. STAl1 transmts a packet (P7
it deSlGththqimIAﬁ@ stia el b@meesmﬁdqyngmedl@@eﬂm At
the samert%%eel E?ZQD %gfl Cgl’ﬁlglgnl ng GE'I:BE) n'sorrpl%%ormatlon
that mozoaotn'aespnmhtragmizo isheoreat eiruechedatsano adds RTS

informaiglﬁon‘:fc& txfésm%fﬁg g)r(gcggl'n%fljc Iy t r %&t is, STAO
to STAG and STAO can receive |t
wit hout error. However, a problem
arises. During this period of tine,
- STAG interpreted the Duration field

TN a narkoot +tramem t+tod fFrom annt har




has the subsequent data unit. In the
|atter, STA() sets,an NAV and thus
cannot return a . Therefore,

t hough STAl has the
subsequentdataunit, its

transmiqa‘t aL[ an%mkse%l W Qgp%r a ‘L"@Huitl f’exegpeghls data

ase, oW ng gan occur
packet eveﬂcefvedabaa S@iht edtieditt @rSTAL i S not

d]Kaesent |n ST'?_‘h %Caudsﬁ STA]keF contalns RTS

it & STAT “G8si Tes t'fans
informaBIAQ, an3 EAGH t-k nsta t&nafnltFEI' SaaMaercenthining crs
lnfomaﬁéonnng:‘P{Eat%l:lg)r}‘é‘%}g‘glﬁf%t[é% St @(2%(‘% R-Fresquﬁnge and RTS
Recelveﬁ hRP RS eI S M b cppfi kb Othalc ﬂTﬁdﬁﬁasE{BSrecogni zed
MH. At this tine, STAGwites in the
the ackwh%:}gexfui:rgl (H_g:he Ha?%@lﬁ?§wly recelved. Then,

STA1 ded iAEOE B 100 hBE i SR AT obh AL ST AGRSntaining
no data to transmt. (If data
CTS Lnf%ﬁn}aébqned Fuarther, STAl generates a receive dataunit
candidate list based on the information described in the RTS
SMH. At this time, '8TA1 deletes the already received packet
from the receive data unit candidate list to update the list,
and then generates CTS information. Further, asACK information,
STA1l describes the ACK information corresponding to the data
flow specified by the received RTS information. Thus, STAl
~returns a packet containing ACK information and CTS information
(i.e. a CTS packet with an ACK multiplexed) at time T4.
After STAO receives the packet containing ACK information
and CTS information, it tries to transmit a data unit based on
the CTS information. Basedon the ACK information, STAO deletes
the data unit already received by STAl from the transmit data
unit candidatelist it holds. Then, STAOgeneratesanewtransmit
.data unit candidate list, and determines a tranamit data unit
based on this new list. At this time, STAO describes in the
ACK Type portion of the data packet information indicating it
desires that ACK should be returned by immediate ACK. At the

same time, STAO describes in the More Bit pertion information



to STAL is present in STAG the sane
operation takes pl age though this is
not shown in the figure. That is,
STAG transmts an RTS wherein
“information indicating that RTS may

indica%jﬁlgn%lﬁg/ %!F%%e%)lghg%?tblce-gﬁ;%nﬁm%%eed FhSSnOt present

any morSMHs AT sIES 1ihs taudgeney aRESianhpedket at time
is different fromthe RTS 93 proper.
When ot her surroundi ng stations than
WEATREGeLy Brek hing ﬁumpﬁcf&s,uﬂlm S&ormation
an NAV and refrain fromtransmn ssion.
multipkgfde Y HEGINES SUPF dint A 'Seaticotmediately
transmi€hf AR, fh@Me G ARSI S+ QPondihgl K information
easi er for' STAl to transmt RTS for
packet 13tahkif ¢ ng t he subsequent data
Minti s eXHRM elo% apPiiRat I AN AL bErA 1 YA in each
RTS, and can tﬁer eby nake it easier
packet figr seSTaq that &éqmdli@atﬁ"?s*{er arsnPegdpéryntil the
time :Ln[ii(gil%gd bﬁrcﬁxa&@%yiéw 1n§’-E‘e‘O9 CaHs the Duration value
efficiently recelive the subsequent
of the amlaétmnatlsrﬁlrt@mi STALn¢ Shnereas laBbnsg)ng NULL is
FIG 26 illustrates a case where this
RTS is transmtted as P4. In response
thereto , STA1 perforrrs t he operation

6. skn! X%IQSP thing,the, subsequent data
h the ordinary
HRES1CTS 1psocedetee sSpeCefdnpad by apblAktion of
. returns a packet ngAPS%\ﬁ’]cont ai ni ng RTS
ransmél'F/H‘gr elPAf ed" 16 T PeadtEe 2
" commun 18NS 58 bR Acc@Abh STAG §:3R8M {Sreltion. This
i packet (P6) containing CTS SWH .
figure ébll'qségﬁﬁﬁd’)lnﬁg(a?%let q)fetvfoe—tl@{ FEHuRTgtion wherein
two daﬂS:M_'-unga:TsAlalter at[l%%ﬂiﬁt@d p@-ﬁkr?t S'I(AB7)to STAl and
. containing data corresponding to the
simultangpilydde @S 'SMIHS 28R §T STFAD- FCAdASHP T o STAO.
Inthis @x%cigeLhe( fﬁ%eggpéa@clarﬁhﬂgs tﬁ%}w %e transmitted
corresponding to the received dat a.
in one %k@nl%mp@t@pn@t dddj ifgtsipgpmitted to multiplex
i fferent fromthe foregoing,
S mt% E# ormation indicating that RTS may
smeo rtdttisplrexedcedure fOF Standy thimg data units at
ys..Set b|§n tg;rl RTS/.CTS I\/l@(angort

time TO la he count in accor e with the CSMA

T5.

placed.

wireless

procedure for acquiring transmission right. The backcff count

is completed at Ti, and it is confirmed that the medium is clear



F. Procedure for Acknow edgenent of
Sequence Nunber g5 FIG 11
illustrates the acknow edgenent
procedure related to data other than
data flow O assuned in the present
durlngl @Mﬁg’]téquod Th elrgf’!)rzg SEI&WS t@ansm,lts a packet
concrete exanple of the interaction
contaiping FE$i Anftdusdtibh el ﬁgtlwmj{?(ﬂﬁctﬂ:@w gortion in the
rrs sullNSNSELEEL] vE Acknaul edgermnl 98 4% may ve
carrie “The exanp F€6n The
munnpaseunptpomnxhat t he Recelved NAP
% tglr dST'A% I(‘:eocg§t |t g ee%T fl. tfgura‘ﬁ:mr;,slt returns a
€ purpose o S|an| yi ng
packeteaqﬂtarﬁﬂhbocms hmm&ﬂm%t;od he presSentbased on the
invention is not limted to this
lnform%taﬁgtﬁifislcjfi_}%ﬁ? in the RT%—h%d datAé thlS time, STAl
recognidc@nS o tehé Rgs s Mu&@r&smohsmdaieawumm&hat RTS
of sequence nunbers "0," "1,"

may be ﬁlﬁﬂtlpéﬁxefdr thet fie's t‘?”éﬂn’s’iﬁ’?ldaa"caéa d’ﬁF’ES directed
to -sTa@ANdirglale@old, Stsral t gbira&sUBE tR@fmation for
the data unit #2 is received with an
ts’:ansmﬁé:rtli@g tpﬁﬁ é:’fltirfl units to ST{‘PfQ t e aA@@ult, a packet
contaim@deeeer L hel dniala ke 26 KNOW, A9 MBBEs packet
ACK returned by the data receiving
with apgds multiplgkedh iFnifiepstidsed-hat t he
mEQFH{U e%eg‘tes%etpgc#ét (.Q‘)gltl«ilqglgg CTS information
conpl etely recelve I's place Wth
and RTY hefcogdmttaionniitt #2enttoctransmitthe ddd gnit at time
T3 bas léncgnt tée?g%e%tt é,l%igéﬁé %hlsp %‘%ét g() describes
in the mh@ymt\l@dom ddte bdcket@ﬂ!ﬂt&m&tlon indicating

i ndi cates_the f
it cospBIRE SRl MR8 e PN B srmpagippg ex
the samé @)ne, tdrad d@sfcrﬁb& flatra MoPé bithdrtion information
succeeded (1); that of the data unit

lndlca?#ng%ﬂaFé?PIFOBranﬁﬂﬁf 4Gt o thetustla Further,
STAC addBiRrs#Brats0 i bbb edr{hitting anoM@Mata unit.
the data transmttingendreceives
Since Rffﬁ|l§f°11mlat1=‘é’c%fgﬁjrfzoegonttﬁ’&tedtlﬁ’etfﬁalteée”e packet,
STAO ge&a@k;&s%s%fto@mgémw erdL6ela @Igjer@@g and adds
the data unit #3 was al so received
the CTY gnfdymapiet- data transm ssion, the
af g Lhansmitiing, end.del st
rom t Ee g{:yz‘;ilns,érﬁg]t dat gqﬁnfgt giea%%dl’e§f6matmn'
andtheWESEQfQimdtiqn&ﬂSnmltipﬂh¥ﬁdiaﬁaaMHm1tSedﬁromSTAO

ue e nurmer S n n n n 5 n
at time rgﬁ I S.'L éSaS ﬁlﬁ%ea pia(hket whl gtCT% in response
units #4 ‘and #5 are recelved w th an
error therein. In the ACK

Sequence field in the acknow edgenent
-ACK returned by the data receiving

anAd nn unu Wt ~h 1 Al ~ratoe that + hoe



95 Wth the data unit #4 which is the

data unit subsequent to #3 taken as

the basis (as NBB) "0010" is placed

in the Received MAP field. "0010"

i ndi cates the follomﬁng t he
to RTS %%%e ‘%Aijig%]ndg%‘l‘st or %%:ngmidtﬁzﬁ%g gge f]_'l squent data
unit a;ifea.tn{lﬁdpi@()eh I.‘i'l&traﬁﬁmﬂ:h@:l.datmlﬂ rtlah:a#@acket is

_ succeeded.§1); and that of the data
receivednpy SEYL MBS TOPE- Thus, the
sAEK rSeguence: I)dtcﬁiled wabid tbheaRea@bviedormation,

MAP are used together, and thereby

and CTS %r{nﬂt‘tﬁoa ﬁlﬂ]ﬁl@lﬁ@ﬁeéﬁd f@é‘@g@s?tef tp%t this packet

containGRrE Ez@&rﬁ%lonl f Tﬁé}ﬁ fﬁ@i @rie@&@&%ﬁsﬁrﬁleg packet
endEdoes not support sel ective

containjeg BRI IeEFEREHT. PREMEITBNM AGHL Tefers to RIS
SequenddlDGFHREd e d @K@nanmgegﬁrgce&eﬂz\éeehat STAO
an ACK and updates the transmt data
has nogniqcogmirdfdabe ddkgeTledpenpingr efafhps data unit
previoug?%ellreyc%gvé\éma Thﬁst %Agahgzldgge{:é” ﬂgzlude ACK
end doeS not support selective
informagtnowliredgebemontdhend 674 opngtion. Further,
orns s-REGEEN et BTl e MR Dbl on e
mformaﬁch@rcealsnrmd it hge BUBBQUANth I €ees STl deletes

ta for Li nka%%ﬁ%\%%}?ﬁ recelvecfﬁta unit candidate

theal“§€ﬁﬁ§ﬁ?€e?P%Pﬁ aces zero In
list to&hﬂdat@&hbllﬁSthanﬁ hﬂeR&_}@ﬂé]’.\é@dM@S information.
field. Thus, even if comrunication is

- Furthere 49 AL AP GREF BEWSER! 4o EOMITIEAET ORformat ion

corresp%ﬁ@stnbol{b whi ghe:s @W%b&l&@écﬁﬁfk\ﬁg received RIS
acknow edgenent and a communi cati on
informagieft-i dHrikite ﬁT@bé&g:OﬁBftZEStthét the packet contains
CTs 1nf§MH Caali%:ll Q00 GAR s RE1 MBI AL ALBGH11 based on the
wi t hout failure.
cTs inf @Rt poedHiref demekhowietiehEnt weSeqiem in the
DATA SM %NEE%%E%J EH%E@AQ@ Progedure. Used i1ouid ve
12 il lustrates
returneanmn heredd @rec RE¥ - R;xahﬁﬂsemqyﬁlmdieSTﬂl describes
inthe Mo net er’;:%g}’_‘él%pl 11? rlmg j Vllgxg%catlng tha% more transmlt
occurs &n-se
data un@€ IﬁBOWoed@.enBﬁﬁ:h&C,aBTA]ed@iH e hkkcSheion for
Susedtoqether Here, to give
transmi§Ednd pRFPEH SRFE H4Ft ent i on f ocused
T, Ys0n therios thens «8faiehatxed heormation,
t he sequence nunber and the Received
CTs 1nfmpt1<aﬂt h%rdafiil élPﬂtS’ W‘qq FT{hé?fo&Qatlon at time T4.
nmenti oned. However, in reality,
procedures using other fields, which
are descri bed el sewhere, are also
carried out. The exanple is on the

Aacciitnt il nrn +that + heae Parcracl vwveod MAD



Since all the data units indicated by
the RTS have not gel ved yet, the
data receiving end oes not return an
ACK but returns a CTS and vvaits f or
i ncom ng data units. IS
That 1SS§H£|P Eje)}alge n%algraan%ttss h;%4fo§9gw3ﬁ1§ a data
are recelv an error therein.
- packetFur térgionse toitde asseptedr thattsdebaypTACKa CTS in
responls? elegl L e% fo;ST%\Ei-el Vgﬁ%afensg%aansx%z?ttlng the
subseqnaxtt dsammdﬂlat ehg/ak BtHIESr rabpAdKng to the reception
c o further transmt data, the data
ot a dFF"’aﬁ‘é‘h*f tFPhg eRd transmits an RTS
© agal fecabiGheHeNdicead esntahaingtAre idd@b@nation, CTS
units #3, #4, #5, #6, are entered in
informppieny r 3 fehT tindht FPET CHRARTAFR and tries to
transmit o datd Ohd @b &htth@ CfT@rﬁ_ﬁ@}:m,loﬂl.n Based on
the RTS Sequence field 97 in the RTS
the ACSMq‘fom@etirp% imtéj@e]ae%}reé:hpa%fzcéggg deletes the
" data ultuh:eaix%g gcéi@&@ by @"I‘;&l from the transmit data unit
andi nt heRTSRecei vedNVAP,
candid2p9OOLy $plhatdedwiirehi ﬁdﬁ%aﬁ@srat:h?a? ngp| transmit
data uIlﬂ:e Qaiyenh_lsst #£'1dt (Qet%%ni%reg tEPJ&%Hlé data unit
. candi dat es. Si nce sone of
based datthisimetrslisndi atttdds bymehéTM thwées in the
‘ACK T beeggzl:t%,:ogﬁg%g%h el Veg%t %rrm:”alr%nt,acino}]ndlcatlng it
' de31reW|”te!latiHCKrEeltOUId1©e aeGTJStedAty txhnesliuermx. At the
(;ace in t
same tfrfleél %TAIO etsﬁ]él /&éKlnS Imi’]edl ca ortlorf ﬁ.nformatlon
;Lndlcai:hﬁg dad 8 Uitk Sur0k  dapbéd Ctr#r&;nﬂﬁt&cdlbelot present
onpletely received. Wth the data

any o (P TACT STEhEAdAr AL Iere” data wnit Fron
the reSERSQOMRMEL LAthAt bakeN BS dbbRiebasi $eturn Ack
(as MSB), "0010" is placed in the )
informpetadi- v 4T NIRP- f18FY Fhe 00909VeT Raf st @gtatns RTS
1nform‘ap% OIag oMeﬁg tfﬁ%or e%&)@&‘é% Ofrd h@nformation
data unit #4 failed (0); that of the
corresgerdngriiner#5 apxb af &b [deeideg) to thasmpf the CTS
:Lnform.t;1 1ondat1‘%e #@!’1& a%@ngc" HE&;%%QPQ:E&Q‘ETS @%rmatlon is
of t data unit #7 is fail
the sa(ué))as describeihamve hehdagf@rer ansrﬁet;q:qlpglon will
be om@ ed éecel ves this, it recognizes that
atd units of up to #3 were
nafsel arad ram:knts hﬁe ghat BetUftintta #6 nwasdata unit, ACK
al so received. In the next. dat TAO
inforng} i s £ B, O HEPSHAT S A r BMEnT Tt i THGE o 9
end del et es themfromthetransmt :
data unit candidate |list,. and further
transmts the data units of sequence
nunbers "4," "5, " "7," and "8" based

An the CTS ‘| nfArmot i An Thiic



98 Received MAP field, and, when it

recei ves an ACK and updates t he

transnit data unit®tandidate list, it

di sregards the Received MAP. |f t he

data receiving end does not support

sel ective ack nomAed ene it
multiphexes %‘@da?fdmf‘ﬁ’écsﬁfs Oé“ul{}%da ﬂiﬁﬁ u“ﬂﬁ (g response
to a CTEMV@Bm isTACOATAIRI GAtd=RBniStE ahrFlTGdfr@h:ltSTAl and

bet ween a communi cati on station which

an ACK §Eip’ff6’|pt”sdl§él B P ‘?Fé:aa‘é%ﬁoﬁ?c@d&%ﬂfm STAL.
waBel sfn ICAIHRI R Latd 1S5t abd QAN MY LHata unit, Ack
does not, the conmuni cati on can be
informaﬁ:éplht apqlléas wnlfwf:lqral itijleétra}qts the data unit,
and decMésl ﬂ@@tangﬂl@icmoﬁé%&@g cMggcﬁ'ﬁﬁng thereto.
and Uses of Fields with RTS/ CTS
Furtherpy giggad Gt @gg@grqtég%ttﬁéta the packef|qgntains CTS
informa]:%orlt L&%EIQ QEg&mQQm%XWLﬁ‘daQEs qgé @ransmlt data
transmtting a recei ving procedures
Cunit capdiedage riléelbayEdﬂ@K taﬁdkcﬁh@fmﬁ@ﬂfs Then, STAL.
dec:.desgz gggrgs 1§a Qateél u%@p v?e lbIQedSonscggE‘i‘&i%fO{mation.
I'ves description Wth attention
Thus, Sfrm: usedrena trhekdrandltehgingf AGKathformation and a
e uenc nunb r_.an h of t he
dataun%t (q gaeq enge gl %QZ?CKLI(% eﬁi@l@hﬁrecelved
frmnSTIhemﬂxawpkaﬂletanmbhasassunptlon that
t he RT§ Recelveg MAP and Recelvep A
A AT YV 4Pt HEE FRe BREE Gt ¥ ot 45U emation
and a dddal SniftQritt herepinpose Ofk SipRPldrt YdrNgn the pDaTR
t he expl anati on; however, the subject
SMH, angthepgbygFeqofpl e ddahtit tﬁ/g‘?ﬁﬁrﬁﬁ “:F‘s”“‘“ec‘la”:‘ﬂy
* transmifOhn| AdH.t €@hdd) tshh6 £ROSEd tldo@esponding ACK
Further, it is assuned that the
mfomaﬁtm’o@fm@ft théirerddeth fields in the
IBE%e%vé %xgrﬁﬂ &gtDutrQ&o%upﬂeggtln each packet
matter of the present i nvention iI's
is set sqyigfatlit fpdicdt¢o-hehine p<8dpduntal bee jige indicated
by arcuaﬁ:e\%g\%%% F‘]_JE)Gn nlf)??gg‘ilvg a{,lji O é:]; tlal{ngqh 1sfdeterm1ned
beforehhh@@olctfemm&i@ﬁ i$ penaratase ebyh Durationvalue
can be Duration here. Wth respect to RTS
&M, this exanple is also on the
WASSHARrS onrdrhat i dnhe Pfckriﬁfoﬂﬂlﬁtfdhlﬂstnl'mltiplexed
exanpl e of constitution is adopt

in a retggn Paﬁkef: d"sdﬁlkao‘frf; at]',{?mag%rieo rpugiltﬁ.gn cannot be
exact1yOiedi f1caNsdet ihddQ) @AGreparation for such a case,

a slightly larger value allowing a margin is set for the Duration



transmts RTS(1). It indicates that
the data units of sequence nunbers
"3," "4," "5 " and”6" are entered in
the transmt data unit candidate |i st
at this tinme. (That is, "3" is placed

L |nt he RTS Sequence fleld and "0000"

value spuetdiisied in the RTS Received MAP

rhitdkd, therd hes cathewiakaa ﬁ)hﬁi’tiﬂhtvtallﬁkg is set
end notifies that it desires th

on tne THVEIGaD o PF AHonNEETH EhGtI i Dl fomacion iz

not muliﬁ@[@e@%ﬁ&l ah Bc2BD pHcf:]&ett ikitiBn @At td¥ver a period
grounds of the data transmtting end.

sllghtlg-ﬁ_ﬁai;eri %han-’?lgasmuziagl?ﬂ g%]éla i ﬁlTC}?etkwa;(ength of

this 1n3£3ifn§i§1|ogrlsf lllca‘.l Qo ).a:Fg‘ér thlaeévert I@%eéiaﬁ_&s will not
transmtting end notifies that the

_res‘ﬂt | éAghhBuGTriphEaigtod APt TPRsHbb at time

8, zerb Cin%ii@é{?% tyudf € s20ced0, 100, and 80
uni es
Inthe aboge—mentloned embodiments E~1 tdE~6, it is judged

whether to set “information indicating RTS may be multiplexed
into CTS” in the RTS/CTSMux portionin the RTS SMH. This judgment
can also be made based on the history of communication between
RTS transmitting station and station as its destination, or the -
packets recei-ved from the station as the destination of the
relevant RTS in the past. Referring to the relevant drawings,
descriptionwill be givenbelow to some examples in which control
is carried out in accordance with whether the station as the
destination of RTS_ holds data it desires to transmit to the RTS
transmitting station or not.

In the example 1llustrated in FIG. 24, STAL transmits RTS
{P0), STAD returns CTS (P1l), STAl transmits DATA (F2), and STAOD
returns ACK (P3).

Here, it is assumed that, in the More Bit portion in the
DATA SMH of the packet P2 containing DATA, it is described that
STA1 still holds data directed to STAO.

STAD holds the information in the More Bit portion of data

most recently received from STA1, and can thereby recognize that



respectively. (That is, "200" is
pl aced i n Lengt hO; ;20" is placed
i nLengthl; "2100" |splaced|nLength2
and "80" Is placed in Length3.) The
tine that | apses before the
r.an n tran
st npgl SRR SiPD IRHERTS T RR i bR o
ISGTI‘AU Qeddintipdd thdnBralandas 46ta l:lSrected to STAG

tten.in the Duration field. Afte
when STP%&@?Rﬁmﬁbs fhifds ¥ %PA&atlé Sreééé“v‘ffﬁgm/ CTS Mux

portioeil ket f#1 ChFotddtion AhdiddicSnd LR, RTS may be
_ it determines rate class 1 as the
multiplepehdAfSSTon rate for data reception

rr@. a£GordRReE WM thsd MRre this RTS is transmitted
above-nmenti oned procedure, and

“as P4. I’M 1:efqp@1§seothrﬁr:%, S?Pﬁhaftuirgs a--;ia-ckie‘g containing
CTS andFHT@CS%lq ﬂe@a&%-rg) ‘.'Ltglé{llt lagfa tat:enl%mg@l@n that is,

receiving end determnes that it
a packet .(P5} wherein a CTS is multiplexed into an RTS. Then, -

STAO0 transmits a packet containing data in response to the
."received CTS SMH and a CTS SMH corresponding to the received
RTS SMH, that is, apacket (P6) whereindata andCTSVaremultiplexed.
- Subsequently, STAl1 transmits a packet containing ACK SMH
corresponding to the received data and data corrésponding to
the received CT5 SMH, that is, a packet (P7) wherein_dat_a and
ACK. are multiplexed. Further, STA0 transmits a packet (P8)
éontaining ACK SMH corresponding to the received data.

In the example illustrated in FIG. 25, as in the example
illustrated in FIG. 24, STAl transmits RTS {P0), STAD returns
CTS (Pl), STAL transmits DATA (P2}, and STAO returns ACK (P3).

.Here, it is assumed that, in the Mocre Bit portion in the

"BATA SMH of the packet P2 containing DATA, it 1s described that
STAl still holds data directed to STAO.

STAO holds the information in the More Bit portion of data
most recently received from STA1l, and can thereby recognize that
STAl holds data STAL desires to transmit to STAO. '

In this case, the following can occur even if'datadirected



receives the data units #3, #4, #5,
and #6 in accordance with the

above- nmenti oned pr%kedure, and
notifies that the tine period
required for conpleting the reception

atron
desiresFubthehsnithes daka, reaei ndaAgrieBdarh@lrglSiherein

the lengths of the data units, of .
insorpb Lo IR PP PAB LT ATREE T aeardnto 13

is set :ijnntﬂehh‘%/@'lrsaﬂﬁag_fbtrk%h i oeRTd M. 10@ this time,
notifies that it has held i nformati on

S180 wighes Ha Fiengbhy teiReltdha Rifi P41 gprormation
1ndlcatl3!9g tt@a#@’l‘A& m@tncj ﬁatell @‘é ﬂxﬁnmiaced in

St ored Sequence-) After

ThECBIVilAG fHly RiSheightid ¥faAASHtt tHoRgthe RTS

proper m@htrreagpsﬁstcﬁltg)actrgnén;)s51or&f t:lhé Sestination of
time, i't recognizes that it can

data tyangnEIFien 4 hetdar aswmpuglifgg st iogh than STAL

aRgglLiped. ' i

rocsoel e8] PR LPL EORAT ) et e

transmlabmr@nnfe fibt ohebupitdcederceibedrerhe AIS.  Since

the othieg gsﬁgalc’mguészlfntgnseéa tularpsf o;ggztil %g?hc&raensmission, it

1seaszdﬂﬂoamiuﬂétkSnémaeewifdﬂtza"éﬁittfnqﬂhaeﬁmbequent

the Duration
dara unliiy SVGF aite WALTRG-E BTG Ctiag thereby

make itREBDAT £& STAL to acquire RTS transmission right. As -

to STAL(.)?s4t62terg§fla%ln§g1(e)ndlél'g‘]zlmt D%Ircrggse gT??thoi;s data STAl

“a rasult, STAO can efficientiy receive the subsequent data unit
from STAl.

"FIG. 25 illustrates a case where this dummy RTS is
transmitted as P4. TIn response thereto, STAl performs the
operationof transmitting the subsequent data unit in accordance
with the .ordinary RTS/CTS procedure, Specifically, STAl
returns a packet (P5) containing RTS SMH related to its own data
transmission, and STA0 transmits a packet (P6) containing CTS
SMH corresponding Lo the received RTS SMH. STAl transmits a
packet (P7) containing data corresponding to the received CIS
SMH, and STA(Q transmits a packet (P8) containing ACK SMH

corresponding to the received data.



reported by the Stored Sequence in
the CTS so that it can refer to the
number when it trafdsnits an RTS next
tine It is assunmed that the
data receiving end can extract only
I‘I:a %&ele gg%nafml%r}.!lgtsﬁg%%%el ue%g%&g%gg§g§ansmits RTS
(p0) totdransehd tST}ﬂgc.ﬁﬂdedéa{ﬂ@ﬁJt weotfuit rdfror. However,
whet her data reception succeeded aor
a probltﬁrbiﬁrlsaf tﬂlfré_ncbalﬁ ped:flocii oﬁélme, STAO 1nﬁ%rpreted
the purdidbh ReE1d {aN R der dRbAsndBEdSsrouh@otidrdstation
transmtting end transmts RTS (2)
(hlddenp&erphﬂq§ fqoﬁt§hoquequa§¥fldnlqu HBFreby has set an
NAV. TREIUEACEsHUNRBHS: rduurn’ #cTs . SsTa0" Rceives the
.. are entered in the transnt data
RTS pachfli ((P@aneidlaberepy siecoqfiens IS FTHL figkds data
STAL de%?Pe%' XSQIQI‘?JHQE%TAN was reported by
t ored Sequence that "the | engths of
: I hee detmeleni lustoftedgntiy 6s @gubTicesets More bit,
ro A at
and there o?lrri;‘&a{)tﬁeongrlngggdggéi? i EEZ[ ﬁ%}o“rtgﬁ siukésequent data
unit. Tl&l afsedld dllukeragatlan UGt 8606 dhf@mnt in that:
'STAO re%e gsegg dg?be%'%\llt %gcrlilgre&)é{t reclo?njtzes that 5TA1
has the Mﬁbse@pec idbtcahity, mhthedaiter, STAO sets an NAV
~transmtting end notifies that th
anc Ehu SRR T2 O CEYUGREES HUfbar Qa7 AL has the
subsequ@ﬁﬁhékaﬁniﬂ}atéB&ﬁﬂ%&gnéﬁlésfﬂﬁﬁ@efﬁﬂibﬁiﬁétopped.
of their lLengths. (That is, "7" is
: IbF%Ee‘Efsient% %T‘Sl’ge?d‘ﬂé’ﬁ‘é‘éf Fiegt§data directed
to stal D0Q0 phssphacedrid) RQuReceiv 00 MR ra sTAL
"160" is placed 101 in LengthO;
desires" {9 (Frapguip| be gAY n SEé?\g‘FF}Psm'te"af} &T3 whereln
1nfoerJc§>cI\1eg'1dllga1JJ% g:thgg’RTgrﬂgy"bglmdl§dpﬂleQQ@q_nto CTs”
I'n Lengt h3. That Length2 an
is set 1Lneﬂ]gthT3/%ﬂi‘Se"h@ rratidri &5 thahis Mandiyithis time,
STAO er ta Ca Figeﬁrztf gl%s P}%%&g\gﬁrgd%}g information
indicatEmg t}ln;ers,TAt) hes daﬁatet troammsmjtti. ng It d.ata directed

. to STAl is present in STAO, the same operatiocn takes place though
this is not shown in the figure. That is, STAC transmits an
RTS wherein “information indicating that RTS may be multiplexed
into €TS” is set in the RTS/CTS Mux portion in the RTS SMH.}

This RTS is a dummy RTS which is different from the RTS



end notifies that it desires that
this data transm ssi on shoul d be
conpleted in 255-utfit time on the
grounds of the data transmtting end.
(That is, "255" is placed in the Max
Duration field. % Further, 1 t]ne
proper.-t When PHISESUT RGP Y TS U1 %?&Sgéu pyretve this
dummy R, tAelCd&S b AOSHAL fe@daimFron@SPOMSEsicd. Since
this RTS is conpleted is-- set to o
the othopysiprppndippg LatigRd S 4 PO rETEAS TR Tt 18,
easier f3STRURBLrfkrfik &rd ro ALESInEOGRE VhOGubsequent
this, the data receiving end returns
data unitrg T(xgt )‘Ls, SPRO fuapemits Turjy RRdt #99 @8 thereby

make it l@led fo 08481 P 5@4&11‘:@&@3 ¢lasSs:12id8 right. as
the transm ssion rate for data

a resuly,e¥WAPIRORE T H caE b Fahtet W THpsedient data unit

from STQPO(%gme!T%Qté&R}SP procedure. (That is,
I's placed 1 n RATE

. FIG. 26 illustrates a case wheré this RTS is transmitted
‘as P4, In response t%hereto,— -5TAl performs the operation of
" kransmitting the subseqguent data unit in éccordance with the
ordinary RTS/CTS procedure. Specifically, STA1l returns a
packet (P5) containing RTS SMH related to its own data
transmission, and STAQ transmits a packet (P6)} containing CTS
SMH corresponding to the received RTS SMH. STAl transmits a
'_ packet (P7) containing data corresponding to the received CTS
SMH, and STAO0 transmits a paéket {P8) containing ACK SMH
corresponding to the received dafa. |

As anexample of utilizationdifferent fromthe foregoing,
“information indicating that RTS may be multiplexed into CTS”

may be always set in the RTS/CTS Mux portion in the RTS SMH.

- F. Procedure for Acknowledgement of Sequence Number

FIG. 11illustrates the acknowledgement procedure related
-to data other than data flow 0 assumed in the present invention.
The figure shows a concrete. example of the interaction of -

individual' fields which occurs when selective acknowledgement



in CTS SMH. ) Further, the data
receiving end determnes that it
recei ves the data tnits of sequence
nunbers "4," "5 " and "7" in
accordance with the above-nenti oned
) procedure, and notifies that the tine
is carmed; 9 r &t TEIPHOr *cOhIPEL YT HER that the
Receivdd@@@Plik oM i Ofcohitemut & 208owbitsticiehe purpose
That is, "200" is placed in
of simphfviRg B exjplgﬂﬁ;ftiﬁgf hoyqygr g Biimapresent invention

is not N&&RLYINOcend holdsudibg. | engths of
the data units of up to #7 which it

THe B AR It b1 TostEi TR TIH U fiFig units of sequence

numbers.t K‘@,n‘sa‘ft’j @E; ” -Q?lgn"‘B”i tfr&tptthé it@%ﬁénﬂ@t data unit
it has held information on the
candidateddgtths 10fist drevded thafiibeslapd ugiy #20ls received

ieh artderrde it ks, "7" is placed in Stored
wieh m@%ﬁﬁ%nce in CTS SMH. ) Further, the

In the ACK Sequence field in the acknowledgemeht ACK
- returned by the data receiving end, “1,” which indicates thaﬁ
the dataunitsofup 1;_0 #1 couldbe completely received, is placed.
‘With the data unit #2 which is the data unit subsequent to #1
‘taken as the basis (as MSB), “0100” is placed in the Received
 MAP field. ™0100” indicates the following: the reception of
. the data unit #2 failed (0); that of the data unit #3 succeeded
. (1); that of the data unit #4 failed (0); and that of the data
unit #5 also failed (0).

Whenthedatatransmittingendreceivesthis, it recognizes
that the data units of up to #1 were received and the data unit
#3 was also received. In the next data transmission, the data
transmitting end deletes them from the transmit data unit
" candidate list, and transmits the data units of sequence numbers
w2, N, "5,% and “6.7 It is assumed that the data units #4
~and #5 are recéived with an error therein.

In- the ACK Sequence field in the acknowledgement ACK
returned by the data receiving end, “3,” which indicates that

the dataunits of up to #3 couldbe completely received, is placed.



data receiving end determnes to
return ACK information as well, in
accordance with the above- nentloned
procedure, and notifies that it could
conpletely receive the data units of
With th%g %\gﬁﬁf &évh ]hrﬁ_gtt%u' Qat.ragu%%ltvseubtﬁe%ueat to #3
taken a# chA@lésﬁEthﬁlMGE} i NOCAGK JSl\lﬁr],acaﬁld_n the Received
- "0010" is placed in Received MAP Q
82 Fiofy orOO T dPUIRGOR HI'S, L@ g Fhe Teception of
the datd GrARSHN A=t ) &g (@NdHak &mmh&@aﬁ;&(%) also failed
Since ACK information is |ncluded at
}: thytyjof ?ﬁeni?talTnﬁﬁp%ﬁéfegFﬁ?ﬁ%g Féru?ﬁ?tthat of the
data un@@ty@ Ehtqc@pdi date list in
accordance with the above-nenti oned
TiHtrodéddre Sequeare af terandiihe Rgatiged MAP are used
togethe..t: r %metrgﬂ)ng@ ﬂﬁt&ﬁ‘e&%%ﬁ@a& Je@@ést’ is carried
can transmt the data units #4, #5,
- out. Iffbk #7tatraiseisjegidndetpes rfa’ﬁs?mpselitoﬁelectlve
acknowlgcﬂ}eﬁ rgt! a%ﬁ’e Zfolﬁag.ngrgfb%%&& E_Qe‘fgken when it
ther, since del ay ACK 1's
T receives p@cﬁmﬁ{i @mji up@ites sthgl| Gp@dnindatpeunit candidate
_ ration.field. F her., .t he
-llst, 1’%Dlééﬁrser%a{?sl %Sceelﬁr dLMg%dS setélue%a::jcg re¢eiving end
does nonuaﬁgﬂbrt7éeueepmnd;edkmgwlbagamémtn'ede following
procedure ?ue Cg Itl%e EE téﬁzrs%otdgg%dettrhgncglina tunlt with
an error&ﬂhﬂﬁl REeXK tthé isBsequent pléE@sfdﬂdahterfor linkage
ansmt data units, the data
with th? r“éiﬁs'ft‘?ﬁt‘?ﬁcﬁgﬁeeﬁa BPHRITCES Zﬁz‘T‘S(lé)allA‘fhe bits
of the ReleBl S divhBRiclidt.  d8SErd-RAS ¢ bR IRELON s carried
related to the data units of higher .
out bet%ﬁ%ﬂ&éﬁ@%ﬁ%ﬁa?ﬂﬁepg %?ﬁé%?“??h%ﬁﬁi%H?PPEFStFﬁQGCtlve
acknowlgg%grg: %%%ﬁn{}%kgo%@%1g%&1 4ads not, the
received, in the transmt data unit
communi giAeh FAPEPd atntalprd wg pleseit f fadarsy,
the data transmtting end notifies
that the data unit of sequence nunber
G. Procel@te fiog Aokt ®iledosardt af Segugotd fympgr with RTS/CTS

its_| th., (That is, "8" is
Procedur %sec?l%g gsequence " 0000"
Eiespha0£&ﬂuetf§ESsREmnﬂueedcdweEeté E2@0plieSof the
:Lnteractg ac?eﬁqmédr}.vé’dua[q.sﬁpelgé duclﬁ OFléﬁJgﬁe%?el_nnselective
acknowl @y@meid ' slcS r Pl AGRE wi th kBN Qi hdsel together.  flere,
Further, the data transn1tt|n9 end )
to give dRSCF RSN PhLY atiengadt Fegsphgiiy ¢ e portions
- data transnmission should be conpl et ed
in 255-unit tinme on the grounds of
the data transmtting end. (That is,
. "255" .is placed in Max Durat.i-on..)-

Coirt har +ho ti o that | ancae hof Ar o




transm ssion of a CTS transmtted in
response to this RTS is set to
40-unit tine, and 40" is witten in
Dur at i on. Thus, the
transmtter and the receiver set the
fields in the respecti acket
relatedfghhg el eaniy  Ferer g Bheepﬁé?ﬁlvﬁtiﬁ%? grher fields
will noNBaGRhEi AR, t heseby, detresNitRe ph-h&dures using
details of processing as the outcaone _
other fifldpe¥RiFfe2FabkEtrsPe g g Py =e By Farried
out. Tid c€8lay ACK itie Us8Ghdc@getRSY tnd &Rt ved uap
information is prevented from being
fleld iggpelisitgd shéeit ped fion tRTBIraft of APt tying
the expfalﬂgtleofnf Ih%lvgxl;&y ﬂh%FgQQMCL%Qenﬂlon is not limited
Transm tting and Recei ving Procedures
to thisfgnsTitaftfde thH’tbL@lfthtGPto RTS SMHF|HTis example
is on t‘{‘é IaLé EI:{c%t \Aﬁa@nth%xé te 0_9f fqu'@h example of
sequenc ch traffic is
constittyiznsid ktlewkednd recei ved t hrough

Tl'-ll; a/ta ransmlg'l(::io rg%%g%r?rygmﬁﬂs gnhﬁslwﬁg h indicates

procedure acco € presen

. that thé ﬂa%antﬂﬂlﬁ.ofEﬁﬁqmenée scoRuniteat rolt s Y6, .,

are ent%éR 1P1§th¥<\a,2 :n%%%:e%aq:% Lﬁ'lfltjalé) l Jd%%é Ilggﬂ At this
time, ik YPé (R&]S|S)éq&é/£&feyfﬂe\mﬂ ﬁegﬂsemssmanwaq is placed
is brought_into the form s 4
which inddGaifist c%ﬁadfvﬁ)d@&fyu?ﬁfnTﬁﬂﬁlﬁ?aﬁﬁecﬁ? jfpoeive
Map field)erddbhe |1@Y@.racea_ heidd gaHieatdsl tiskraliege data
an exanple in which delay ACK is
units #agl Fedre ntiePPplesPHgdt*Ssuch packets
s A%cRIS el e DATA: N8 AQS b$ the RTS have not
permtted; and these are used
receiveg agget Her data receiving engrilpeppbaaiurn an ACK but
returnst{l%@§ n‘i:lt &Qsaﬂ)q EI?&)%!LI\@ ngté) Qg&dur €s
t hroug TCP packets equivalent to 24
It|lﬁtﬂ§smm$dtthaalth&riﬁtﬁru@ns$n#ﬂtﬂed ftarate received
with an ferroell \S{tgedrrleﬂt tSE]]ﬂ%tt %)[/%Ssrastf%mécr %‘Q&?‘c délay ACK
is spec1|f|3.43d,lﬁirrtabeﬂddltm F|B@Cal% of Bhlisy, ACkh ehe receiving
i d $r00e55|n91:§ conpllcate% and
end doey ARhnd4RETatetY S A" Transmi tti ng
raNGhirkRGeIthguipr 08eJUItRS @EE6 Ot fHnBEittAng end
the present invention
transmijs, ag é?% aeert Y B 1193 oF hak th dpbt Apits 3.
#4, #5, ]#QA' apes thanshiitt ed anthshBCaiMeGhitNcandidate
the MAC | ayer to transmt seven
list. %@gh@r}rtygu%ttge tf@rmla@, :Lra§he RTS Sequence field
illustrated in FIG 14.



As is obvious fromthe foregoing as
well, it will be understood that, in
the transmtting atd receiving
procedures according to the present
i nvention, the process in the MAC
. | aye h§”3|npllf|ed and its
in the %Vy?”ﬁeaoas ol A58 Py FEERE sy the Teading data

unit, aﬂcﬁLdlliﬁSdTS_ Recelve_dep t‘@Ot)hié‘Dplﬁ@é@‘IrhchHﬁdlcates
present invention has been descri bed

that ajilntltfefié‘}q gniter & ronty’ taﬁe t%é?%’ﬁéc‘?a_f”idédates'
SSAROALIEDE Sne HRMBVST i L5 1ihatcdt8a QRVERURTS have
that those skilled in the aft can
been ahﬁ@éynﬁﬂqefipf@gﬂ i*éﬁ*s dtaéa ofteceiving end adds ACK
1nforma§yg§\tdllletnl‘l£tl P(Q:%rggg Ctl‘Ee At this time, “3” 1s placed
enbodi ment swi t hout departi ngf rom t he
in the Q%WU@ECR ﬁee]p;ir s 6ht ACK\BYAL |1Qqﬁpcat1ng that the
data un%@s Lglué t%g%cl:gdlg%e &pl%%g rljegé;\{v%[l With thé
as been given to di ments
. data unfrpdeé wbycz'appltyia Rigté fqeltpﬁe]wguent to “3” taken as
ihe basl ngﬁesf,ﬁf%qpr ogétg'u?%siaec%]dyh?le aCR’réce:elved MAP field.
*0010" n&ﬂlhaxbsbmu@efbumnwﬁBShm%harnecegnadn of the data unit
o ._toget he el ess .
se cass @I EF R B A L PG el lea (01 enae
of the 8h@NG@ltd#s Havesaeq (he asubjractosradd @hta unit
of the present invention is not
#7 is pilf% ¥ to this. For exanple, the
wREBSRAE td fe B AN SN RBe SicBLh A, |1y rec:ognlzes
applied to the follow ng systens:
that th%y*éf%ﬁﬁl%é?feﬁ% te ffé “RTSFETS VBT 6&%6‘8? gata unit
#6 was d150USEL JQoetRCE Wk qaed @%gmgqgﬁsm data
nmet hod ot her than CSMA: and a random
transmlgtggsgn@y@tleﬁqq rrhae coctaflte tHprdpit data unit
candida %E]?gt a%glfll.lEﬁ‘[E%gtﬁgrrlgIﬂ%Q th@daltg%ﬁgpgof sequence
numberssPoCi T4,cati.gnawdi e @s@esi blhehpmgenntformatlon
Tllu nt I ?Q Se nueg'llgeef:]:e the RTS Recelve MAP fleld
xénp i caton, gaﬁ contents
are uselihie8d gpedicki mﬂtumxsh@ulfcthaatrsmﬂ and the ACK
M inHFrgreted in a resgflctlve mann cted and
MA s yRed LRETESHf THEPFesEht TRVENT %‘n“’m €c an
receivetingreb @y eailuset 0 be determ ned solely
by the follomingﬁﬁmalns 105 CLAI M5
L tha djf 7 SFRETLEDMAUTC RO SsTEPRIR PRI CCtive
: acknowl\é@e&gnt{,a'ﬂg@r%cﬁ@G@ﬁ@ bﬁoc@aﬁiﬁe can be taken: the
concomtantly using the RTS/ CTS
transmifpiiigorhdviierE? R12CCoRINITcatY Bip Pits of the RIS
station as the origin of data
transm ssion transmts a request to
send packet RTS and starts data

transnissionwin“response~towthem.qIWWMWWWw“MJH%;wV

roronti Ann Nnf A rocennneo narlot COTC



2. The wirel ess conmuni cati on system
according to Claim]l, wher ei n
the communication %t ation sets the
time by which the other station's
transm ssion of a packet as the

out cone of the transm ssion of a

Receive el 916" CBifpI"ePRd . it Heset PHE FE vpaates

the trar?bﬁllﬂaﬁial-{ﬂhﬁ esefiMatd ORt] i 8 sregards the Received
information-of the transmt packet. .
MAP. If the,dayg rféF%g’s%n%o‘??ﬁ‘uﬂ?eéafl?%rf“‘g%&"(teﬁ‘?lec“ve
acknowl@@&ecﬂégt NGe t:Qn g_@le%gd the RTS Rec‘é’h@-qul}@ Thus,
t he communi cati on station which
even ify eEPVEstbopat e T eont i PFYgeRFS ommunication
statlonl nIhQEﬁmtshQ&rtté agémctt§v@ Q%%@Iedgement and a
containing CTS information in
communiggiignddateoniitigh tdhes cont gt eorginitcggion can be
ma1nta16lt§w1%qlt failure. wherein the
conmuni cation station which receives
a packet cont aining CIS informafion
-H. .Utlllza ggrrln &o,recg g&%tcg'a% I?J%eg %af'lepds with
[¢194910) | uallbl: VI U 1T llll:‘ COlmerit s 0l LTre
RTs/CTsChSwcedure Used fogekher W r el ess

F%Q%qaﬁ?stgrggessgratﬁgéggﬁ(ﬁ: Co%rcg%t% gcrwlttlng and
=receiv1f1j; p8dcelifQruratkd ionicl Sy dasaiithe draairs frocedure
i ndi cates whet her RTS infornati on. m

are apphiediddBd St L OTS VRS RT T PR ag Phattention

focusedodg e BaRf 1hder RIS @éqtﬁ!ﬁﬁe numberSand M@ use of
W rel ess conmuni cati on ‘system

the Stoged SrarMGet oot dimt; “Whei'8in the RTS

ThECehMI1RY: £ OATAIAT CALLON o8 t@kE Whe RTS Received
judges whether it nmay add RTS

MAP and| et rrat FPonT tedda apadiest coettithe of four bits
for the%ltrposelgg simplifying the explanation; however, the

subject matter of the present invention is not limited to this
constitution. Further, it is assumed that the number of the
Length fields in the RTS SMH is four, but the subject matter
of the present invention is not limited to this. Some value
is indicated in the Duration field; however, no notice will be
taken of the correctness of the value by Duration here.

With respect to RTS SMH, this example is also on the assumption

that the first or fourth example of constitution is adopted.



based on the first information in the

RTS, and, if data of desiring to

transmit to the RTS transmitti ng

conmuni cation station is present,

transmts a CTS to which RTS .

o BT AR e PR R e sna o
transmi€®RrA{MI. NGt RE& dat Ot HAL i@k Ohinithess sequence

pur pose, of transmttin ng the data. 6.
“umbersﬂ?e wi'r el 8ss*¥bnhuticcat o §y 5hehfansnit data
unit caﬂ@mr:éillngt t:0 @igidhd, (rhat is, Wer gy Placed in
he RTS recei vi ng communi cat i on

the RIS ST GN T et PALKOE RGRUEIMFIRFRISSe ved

vap £ich@f OFIRRLEONES aheLetyedic@nd dobi dAtAics thae
of desiring to transmt to the RTS

it desifesafeat thlisndptedimmiriicaidrorhost d e grempketed in

255- unlgq:%&_eﬂﬁhetgrr o%%h@dgggrggsm{:% e@gs {That
informati on is added for the purpose

- iss “255f ip papsed Lt ithg Mehéudatianoiiedd padieether, the

of i; i f [

data trap glr@%%slgﬁ %rgj %Egﬁzge% t?l%?ﬁﬂé P(%lgf:% otttr}x%iiata units

it is afdves Wt Ledresdt GoRTAMI c?a>t.| 1Y, sysit @munit bytes,
ac ordl toCL n 4 S erein. .. .. .

_reSpeCtﬂe RTS Y ahsni ?édlmnbé géﬁﬁ:?ﬁinf%a??%%b’ 207 is

‘placed istlahion ; det)@'r 18 plesed i Béngitﬁi ;oatrmatsioo As placed

L th%f on nf(grrycaglon el emen

in vena g F o rRE A P o BACRGIC ToLE yEfomission of

a CTS tdahemittbe ist lsboikeato this @RShE RokbRAed is set
of the RTS in the past. 8. The

to 40-ugit HiRCoeb TN AT GF s JE et Duration fiold,

Ar@GGRELI gy L0 ChBd Mrkireceiving ed@EQINRCTS (1) .

if the RTS receiving comTunl cation

At this ﬁlﬁﬁ éﬁ qeéewme%é@t? rcéﬁ—fsst Heas the transmission

‘rate forI (ﬁgtgrrrégg%&%n 1'111 atclggchItge EIM tﬁJ]z?ooBI-Snentloned
transmtting conmunication station is

procedu:{er,yﬁrn:g np*@lftlpalﬁnﬁftlsdat(ﬁha&l ?t%,ady” is placed in

RATE) . rE%nglle\éedtlpé/ d%pg LRI§1J1%8eé\éll g%tcﬁ{mines that it
conmuni cation station CP [

receives nhodapd poitd 3.1 e, ETSand #6Theaccordance with
the abov\é\%néanlrtlgg’nﬁééi%?: edﬂlrgagnlf%%t:%yles %[;nv%the tlme pericd
requ:LrecF. fort brenpdlat iagrt@e ele¥édtg o 0 NMhiE ceatzl{x;anlt time.

tation receives data which request
(That l%n AK FroRtARe datdr v shsm FEEREE the data
receiviOEAIRL GAL HIaN1&1a0E QR @RAiJ:ddgRss LRal to #6
it has not transmtted the ACK of the
which 1tdgﬁt§,rm;trhag Hﬁf%celigﬁ éinvtihﬁé transaction. Then, it

conmmuni cation stati on adds




107 ACK information when it transmts
a packet of sone kind to the data
transnitting commifif cati on station.

10. The wi rel ess comuni cati on system
according to-Caim?9, wherein
the data receivin cormunl cation

notifiest-HeT oh OB ot ALt ATRY IFiT oF LT 8h e 4eta

units of Qp 8o PACK@tndtni sphisen sIRLScdnifDEtmEL @Bquence . )
Is solely transmtted. 11. The
Ak yreiese sV iRg et dut9°6n t§§7§f“é’f'ﬁmg end transmits

Data(l)a-c@@[t@lhggiLQ, g: @E&g%izes that istV\d:,@{ Elddsmit the
the communi cation station transmts
data unifgthd il dff - Peg A6 St SPARPIRHE Fht gprsuission rate

class 1, pj_%%g&rcg EQQI%h%gbgﬂyt\—pmg{‘tlgpé‘c?procedure Then,
‘communi cation stations. 12. he

- it trangjitg| @wse Covknomdte an |a@r1:rgy£§qlépﬁ.on rate class 1.
. *Sinace de?L%gg%isy%ecgfgdal“m 1‘3 placedin tmrgjcﬂ)n field.

transmtti ng COfTTTUnI cation
Furtherstite datd rraasmitsingo et doRTES Sequence number 6

r.eceivi nicat i
. feporte&?fagqihﬁ é\;\t‘:% cggm?': eﬁ\ﬁ(lr gga§g€%? %ﬂa@ it can refer
" to the hﬁqieestﬂengla tiref<nins G Mﬁené&@Ktbﬁe.

ata it fransmtted so far is
Ithﬁfta :B.{mgxe at i%e aliherevc\‘nearve end can extract only

the dat@&frmmbﬁ &tek;ﬁéhcﬁyxﬁﬁtﬁﬂisaCE’OEﬁH ng 1 OHowever, the
Caml, wherein, if the

data trepsftEping; PRY SEBRFURPTRET ofe bt F%tr? reception

stucceedb@idrefb i, 0af QGEE VEQJlBhQ)fAQﬁeOf data it
has transmtted so far, it transmts
Te SUEThET RTENTEE Pl WY foihti A Caltiagamitting end

transmls.é %b% anAtRI§.L§ Q:LM@” Qhe Qﬁtf\%lts of sequence
request for request I ng a return of an
numbers AGK” "¢ fiPt '|’_F‘)‘|6e edire entered in the transmit data
unit candidate list. When CTS(1l} was received before, it was
reported by Stored Sequence that “the lengths of the data units
of up to sequence number & are held.” Therefore, information
is describedwhich is related to the data units of higher sequence
numbers than 6 in the transmit data unit candidate list. More
specifically, the data transmitting end notifies that the data
units of sequence numbers “7” and “8” areenteredandalsonotifies

of their lengths. (That is, “7” is placed in the RTS Sequence

field; “0000” is placed in RTS Received MAP; “160” is placed



14. The wi rel ess comuni cati on system
according to Caim1ll or 13,
wherein the commndftation station
whi ch receives the RTS with an ACK
request multiplexed retur ns an ACK
whi ch_indicates ,whether _
in Lenafhle gt ot BIFCESE A TR ft JeSoPlF‘F%‘i’ﬁ“ Lengthzs

and ~0-S8¢ ¢1REG {4 aBSPAnbL ) NGh-LOMANIORL Ahd QBngth3 are
~_station has been conpleted or not, _
0 notifigis thaf tranggak dply rR@iidof agervly gardgta units
with 1e¥151§{9555@ tl%@dmf:lr@r@ S@'hgthBIS the data transmitting
transmtting conmunication station,
end not pfjles ithi ek dew r€T Shath Fiels daI®8f?f€a‘E1%%1P§ should
be comﬁlgtéc?t rnaEWutnlE hLe,ngaB@ @%d g?&hnég%jpfthe data
ACK request and returns them
transm];@lngﬁenw r éTlegsi sg OhhiTatdce inleld ldax Duration
3 (1040 AcCes nissi
freld. )m?#%%ﬁq?gnt Itﬁ us?n %‘%e %%fsc}r(eﬂ%le transmission
of a Cragtrhochiwhet eir rreap@mmnmitbm RDhis completed is~
‘set to %t L?IE Itotr}.mgs %QQ g’r | 9' 1t%en 10 t%e Duration field.
ransm-Ssi 6n transmf request )
Afﬁeendscpﬁﬁ]ﬁelthﬂl-$ha ﬂﬁite&teaéiﬁnd abdreturns CTS(2) .
ransni ssiqn.in éespon

e et R TR O 6 FhCpORGE BGRE Zegeiess 2 25

. ‘the txaﬁirﬁ.ﬁhfbrﬁﬁmmﬁaﬁtaOEedepalérQn:LraScctd}ﬁance with

destination of data transm ssion, the
* the aboYg-pantd eRSLRIATHAT Cat | R uEi ce 15 placed in RATE

in TS S@MTPr |E‘§i"tm1gr, the dat@Reb&fv@hdrBLA @Btermines that
enerating means which generates =
- it receiysobhtaffion 1eftsr e FESIeTCe WBRFSRTS,” "0 and
A B ¢ Ca%@f)fcfaﬁ@élvy:l_%hagﬁé %og—%engl%gléd pﬁ'@gedure, and
acknow edgenent ACK; and
nOtlflepa_tﬂ@ét the drigf eperdofmiAdietdd dar r@&‘ﬁ%etlng the
receptimlo‘f %&xﬁqg%tlﬁll%ngmgec%i‘h ?Slspa’%%@’t §s placed
I'n which any two or nore of request
in DuramonsenlderFF@c, ta@rqifalta matdivengdnine @d=CFS, lengths
- of the ga a L’mp ex M?dge«:&%ng ,f%\g(rmlneci to recelve
in thlsc@mfmmuceatrs onrmdsem ae a@tciﬂiﬁeh rtgat oit has held
Cl aim15, further con%) 478 (That
informapianen Gl tqrokhut &F Fhed arﬁ%‘lB °hHP ER (Tha
- is, 77 iB@1etdern Staath@BgSedcbansITESSHON Bfrther, the
packet as the outcone of the .
data reqeiigwrﬁngéiieéﬁcn@pe%tf)a%%fl AfKinformation as well,

in aCCOlQZ@HPA ﬁiﬁdnheaﬂ)@vgﬁr%%fzi&%a p@cQ@edﬁ@é £ﬂ<1ni§)t1f1es

information as the reservation tine
that it jcpplsy prapilotrlofrecheye FndicturpheRELP to 43 and



17. The w rel ess comuni cati on device
according to CaimJl5, further

conpri si ng: 182 veans which, in
response to the reception of a packet
contai ning RTS information, transnits

acket contajnjng S |nf |
could r??;gﬁc?BF daHt 84 H} eaEcl)ﬁt ent 5% 6’?"““6‘1 in ACK
Sequencte ha, RES; SMandand »pol10@a %ﬂ%eMnCh@ceﬁﬁed MAP.)
response to the receﬁﬁlon of a Eacket ,
ALHTUSCATHGICIS i HrdPhat TH™ trgRshi fernsmits
Data{2)-. @ s@@&:_kﬁ(ﬁ[{ Qﬂfurﬂéﬂoﬂglsdﬂtcﬁuﬂéh, at this time, it
accordance with the contents of the .
updatesGTLS traxlsgagt fgta ulrﬁé cwcihéila*é% éist in accordance with
atoQBTRNE CRLhON devd e, acCohdlicNidQ the data
d ai m 15, wher ei n, when
transmi@tﬂ#éﬁ%f#ﬁQ¢g04¥ﬁsﬁ$ h¥§$r¥ﬁa¥4ﬂ0?Fan§@ﬁtdthe‘ﬂata'units
#4, 45, a%thlirﬁ'r@ct h%‘slge%n?{e%t f%sﬂﬁ%ggn rate class 2, and
describes first infornmation which
transniffdhent eSirpat, hencRPSLaNMET raspeom fhely “07 is
placed :Lne tg%%gldag gl’tl %;- r %%gill Th Stgﬁlﬁaé:gg:g:énsmlttlng
end. hol@so mmncamummrdﬁ/\ﬂ z:@oac@:bbmllthg Stored Sequence
in the ctgs 50 tha% it can refe %o u\é\g T when if transmits
PansmTtimg e T et (rn packer .,
an RTS p@okeimd.ransmtting nmeans Judges
whet her RTS |nforrratt X' t q
_ TP SUEPET FERET b thE i °r SP° PR “rrr?ﬁffrl fing en
_ transmit® gMaeazcausal tifEStimdd,iti edatBed tinformation
desires to transmt to the RTS _
related; ton hhgdatg ﬁ@lisoﬁﬁﬁ’ﬁ%%’i PO St Al BT sthan 7.
which iPEES8Pdneat dA0SIPet 118 alS clr® (MhiLheRESved, in
information is added for the purpose
the trapsmit dappiktt ¢GieHE Hata HerreasRsaékigrlly, the
data tr&%&@élw %d%@%;kiﬁs%ﬂ@t ﬂ:r%ndaftgruntila%f sequence

pur pose Jof transmtting the d
number “87 is entered and alsoc notifies of 1ts length (That

is, “8” isplaced inRTS Sequence; “0000” isplaced in RTS Received
MAP; “120” is placed in LengthO; “0” is placed in Lengthl; ™0~
is placed in TL.ength2; and “07 is placed in Length3.) Further,
the data transmitting end notifies that it desires that this
data transmission should be completed in 255-unit time on the
grounds of the data transmitting end. (That is, ™255" is placed

in Max Duration.} Further, the time that lapses before the



20. The wirel ess comuni cati on device
according to d ai 9,
wherein said packét " transmtting
means, when transmitting a return
packet in response to the packet
contaln T nformation, if data
transm1 31Sonrc|)ng (E‘szfagﬁgﬁl{?edtlg t?]é) Eﬁ_es o 1s RTS is
set to #pamsm titk NGgnaomMuni at iwen strabuon i bis.
TBr esehnt ra%ggpt m tS gh C-Jlr-§c%1%e1\:l\hslet th«lazﬂf-lelds in
't oF et on e pur
the resmafctweana&uét héaﬁi@rsﬁ heﬁu:d&ifar oF ea:hpﬁﬁkﬁts headers
cont ai ni information for th
an e R BB PAASHT P igP PRE" GaFE> (he onteons
of recedds plBE:tWl I @kesSec@MUAial f GR1HLVERELs used
according to.C ai m 18, wherein
togetheg oA HH{ AR B REER TSt ToRAIRART uselessly
specifid@LAN Mid)esnd ikhed thafQri@mlhop iRasadn .
informati on el enents contained in the
packets received fromthe station as
I. Tran&ﬁ%tﬂﬁf&hcﬁ"%b&fh% Py:g&d@-é by tfp§ffic" through
past. 110 22 The wireless
ICP cormuni cation device according to
f{nl;:ﬁlstra es an %?é rJ)!E ﬂhfe §e%lugnce in which
. pac et transfer conmunication means '
traffi crie G@gwmzetsedfang metdiged nlﬁ@pgiamﬂjﬁP Amaccordance

with the BICS %urg‘tacct:ol?: irnn atusqie presentt nvention. Even
rasm Ing CO Icatron s lron IS

~if commirmiphNigntics &f ans mai idatanabf e cation, ACK is

revurnel BAPF R IET SHENTTLY A GPSoiRg o ant i¢
is broucﬁﬁCﬂﬁQB the @nst of a€ QAR GattwovadiBaRGunication
adds ACK information to the CTS
in the “% layRe. Wi e ecdihiimrEet PB P aRRiech which
delay A@C&Oagggilﬂgj.,t iﬂll@l@iéﬂlﬁéof such packets as RTS, CTS,
wherein, if said packet transfer
DATR, appRffiniscBtighRttEanyd Faed ves ugat gogether.
Imog%nrtgmskzrc’aréﬁlﬁgﬁg farngn}ééggvpr%t BIOCQdUIeS
transmitting conmunication station in
throughy %%Ppomekett@ teial‘el‘flﬂé%ft,tpttlf’oiaﬁ‘1 ofimgs dat gotal are
transmlpl%gﬁgltriﬁl t@?g ‘ié%ggiél%g%d %aﬁ%;}::g%traﬁsmit five
segmentp@eka@t t4 parsf, ers CdmAumtedth NGMEANS Thus, the
pI‘OCESS%Hg lS conglncfagrcET%n r%}gi&@cgaﬁ% kl nd tO
11 hBe dahrasnﬁlt‘aﬂ&_jmartd reg i€ oNpdcedtte@naccording

station.
to the present gnvention, packets equivalent to 15 times in total



24. The wirel ess communi cati on devi ce
according to Caim23, wher ei n
sai d packet transf-& conmuni cati on
nmeans does not add ACK infornmation to
a packet in which RTS information is
are transonlll?:l <_y zgz{‘ apescg}.xgéd in the MA la er go trc‘lgnesmlt seven
W el ess commni cé’tl on ce
segment@COOLAI 139 DAt 6C] & rﬂﬁ&trated in Fnberein
sai dé)gacket transfer conmuni catjon

Y14 s ¥'s Hofa "8 W9 &h Pelftidst &F witt be

understaed ACK i Th endackehiin@eh@detd vi M@ pBScedures
nore conmuni cation stations. 26. The
accordipg C8[FRE BT EERTLRT AL T o "§ET eSS 1n the MAC 1ayer

is simp@LGAK| dlaﬂgléﬁoxgrﬁbms &hlbe significantly reduced.
wherein, when transmtti ng an RTS,

Ug&p @hb%i?ﬂéét; EROPRSPERT LORLITRERE Pepn described

in detaﬂﬁaﬂe%e%nt;' hQ:l ﬁ?&%e@&l’é@ﬁb&ﬁ%@% f}%ever, it
requesting a return of the ACK of

is obvielmt Bhat tthhas stirtdng i thediseaf Bgke modifications
to or SL%zt it g§on\@ fo%l Sem%QE'iHéH{& Q{ﬂhggt qgﬂlzir%gng from

accordi ng to aim1
the scopg Fatith paciest mvawszfoer cormunl catl on

Ial% stsfea lf:?cgatttign,r ecs%r}(gltoQ% en ?:wen to the
i a I ransmtt
embodimeiit st mqnieeogeesppamld&go&ermaelsd 1fﬁ®ntz.on to a system

wherelndtél‘t% Efi{/hﬁ%g:af?%eed%g aFget acc Saqsl;(mgfheor(i‘l based on

CSMA ard hafStighthdigid vRlSess network in accordance with
“the TEEES02.11 standard. However, the subject matter of the
present invention is not limited to this. For example, the
present inwvention can be similarly applied to the following
systems: a system wherein the RTS/CTS procedure is used together
with a random access method other than CSMA; and a random access
syétem in accordance with other requirements than in IEEEB02.11.
In short, this specification discloses the present
invention in the form of exemplificatiqn, and the contents of
"this specification should not be interpreted in a restrictive
manner. The scope of the present invention, therefoi:e, is to

be determined solely by the following claims.




28. The wirel ess communi cati on device

according to Claim26 or 27,

wherein, in response to the reception

of an RTS with an AGK request

mul ti pl exed, said information
ctarmsgener ati ng nmeans generates an ACK

whi ch i ndi cates whet her the reception

Of dwa.'lh.g:e egﬁr a(jgn%ﬂr]}llcgtelgnf yg‘l[gﬂt nle WHI-§ random access
transm it comminy catfon statlo

is maﬁ%s ccﬁjécgrﬁt%xsﬁypl e%l t e tS/ TS aethod wherein a
commnifiei g FrEEPY PackBt f’f%‘i‘h%f éf data  transmisslon
transnggnrrinicatitortomeans  petkar n8fanaACKtarts  data
transmWBE @ 1h NEb@ate $o Wret heeptidie of ecepidooRr packet
crs £k dat@midiansim tdhedof romshhedRiSation of data
transuids@QSsM tting conmuni cation station

wElerSelbeen ConBlt%ec?q trarpron!:.'d ar? ’reclefwel %ackets in
as 1'éd”t o recei v at

which T“ryaﬂ‘@rﬁrt Toéa ofr%%egiélta %RTS, confirmative advice
TS, dptearisfrict PG BT &P iTBH- Bt on,
mul ti pl exes a CTS which requests to
o, efhk ansdkds tdapundlad-acrandtanadAikiof ¢ hesin 1,
WACK: § QLES AN L B UWEASod BB the time by which

the ot%er sélt . r bel t%§z§smls%§.qw glf Caatpglagcgt I'g@t gl%dOutcome of
i'ng random access

or
the trelbsﬁtsél]ﬁnt gntal yao&cgt nls %Oﬁng_ ﬁelds/ %?.fi describe it as
mediun BTG AhAFE! 1PAmEORUAT 2t PSS Pecset.
station as the origin of data
3t IR SAteS 84s0prinra 8 Meit Sys@en eguests to Claim 1,
waeRd, Rﬁ@ ketmBlo:andssh adnt snidAt Rceives a packet
contan]; 519”?@1@ §.§Jl_‘091|;1]ath£}1 rt%%@lﬂ%e t%aéklaa_e containing CTS

infoxrm t?gne rglagcrtl,\r ance :s.t%SBlonse eDasC ggtthecl , and
oma conmun |cat|on statlon as

WB%§H &t | BB " HHa "t afis 'S8 %‘“ﬁ?”‘fsné‘ packer
containppy KEE %Wtilgr} ﬁga_nsmifiza packei coré:ﬁining data in
accorddnad erymatlieorpngeneratdngT™st ep i n whi ch

i nformati on of request to send RTS,
4C0ﬂﬂ£ iwﬁf@&s‘lsv&mﬁlgl\iLaCt@ogy%tendaJc@Idlﬁ@QO Claim 1,

cknow edgement ACK is.genefalede. a0y wnicn
acket transfer conmuni cation e‘se}go . ors

1nd1{:ateﬁ Wﬁeﬁt&ﬁr aRTSaCJan 1:11n|a1|;11 O\Ill\lhl )h e ac%d
transmiphpce apiteic é‘étcﬁf‘fe Pintisr et ?‘bﬁ"tof r equest
to send RTS, confirmative advi ce CTS,
sdata wisnesacknom edge apntn ACKrane to Clain 4,
m&l &ﬂnpltﬁé(eﬁil‘f‘;' S:e&erlaﬂﬁmctﬁrtnﬁldlcaﬂldn station Judges
whethe;r eig%layeagid RTS J_n?o;:mgglonptocQrggglte@rreturned or not,
program described in a
conmput er -readabl e format for carrying
out on a conputer systemthe
processing for controlling
communi cati ng operation in a
conmmuni cati on environnent in which

r andAam aAarroce 1 ¢ nmAe ~roanecearm + ant | v



a packet transfer communication step

in which a packet in which any two or

nore pieces of information of request

to send RTS, confit%ative advice CTS,

data, and acknow edgenent ACK are
based Wbl tHeplexedidfsrdaransSm tthedr@ndand, if data of
desiridg€ Cel eLhem:i 113 Wh@elR@§StLGQ§HME§ atdm@fhication

station ¥§thQ;enW ?Angrg‘l%s @@EJQE %§.$hOEII‘SD§ﬁ/ﬂo%tlon is
Wrel ess Conmuni tion_Nethod

added ,&nrd COnPUter Br otrrag?ﬁl B&TRACT “Adcess® P "
contzindghtFol I"HATBHBNCESME PYPPHRY BT dBfimteing the
data- carried out wth the RTS/ CTS net hod

used together. If the RTS/CTS

6PIrrO€ QU & sl SorSechtl Bgether secciifg to claim 4,

wh&gg{ @Ll R |r§ceth§185Hc1nEn&J§Qatll£h station, when a
packet rc%fsﬂpaolglsng I?'l% tlhg:-amaggc%pgg O&C&VecRTgnd if data of

ormati on, atalstransmtt

ed .
desirif, PedFYREE tF tHhe receprioh of crgmmication
stationlg FCTS tr éﬁ%’ﬁ‘i“ttﬁl%(f%tt&t“ihb‘ﬁ] FEastirggtion 1o
added ffpye theabizpyseofol RESnpgeeiryethsi gial or 2 packet
contairdRg Hrhemeyhatiet erdr fres papbscans Mresingning the
data. rate at which it can recei ve and

notifies a station as the destination
of CTS. .The st at| %n as

w1re £58 co ign sysLﬂm according tq Claim 4,
"dest i'hation 'y ansh ts data | n

B L
detemitﬂﬁﬁnﬂﬁsgsﬂeﬁ rEter feeet hPs defraetidie otements
contaitefiaNg MHSS|@Rkatat eederdicdated thn tfagion as the
destindRAKEf k@ frsl th ESpdss. appl i ed. Fi gures

5(1) and 5(2)

8. The wireless communication system according €o Claim 1,

wherein, if the RTS8 weceiving communication station
recognizes from +the information in the RTS that <he RTS
transmitting communication station is &rying to transmit data
already received by the RTS receiving communicaticn station, adds

ACK informatien to the CTS.

6. The wireless communication system according to Claim 1,

wherein, if the data receiving communication station
receives data which requests an ACK from the data transmitting
communication station and judges that it has not transmitted the

ACK of the data, the data receiving communicaticn station adds
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ACK information when it transmits a packet of some kind to the

data transmitting communication station.

10. The wireless communication system according to Claim 9,
wherein the data receiving communication station deoes not
add ACK information to a packet in which RTS information is

solely transmitted.

11. The wireless communication system according to Claim 9,
wherein the communication station transmits data which
requests an ACK in a packet directed to twe or more communication

stations.

1Z. The wireless communication system according to Claim 1,

wherein the RT3 transmitting communicaticn station
transmits to the RTS receiving communication station an RT3 in
which an ACK request for requesting a return of the ACK of data

it has transmithted so far is multiplexed.

13. The wireless communication system according to Claim 1,

wherein, if +the RTS transmiiting communication station
failed to receive- the ACK of data it has transmitted so far, it
transmits to the RTS receiving communication station an RTS in
.which an ACK request for requesting a return of an ACK is

multiplexed.

14. The wireless communication system according to Claim 11
or 13,

wherein the communication station which receives the RIS
with an ACK request multiplexed returns an ACK which indicates
. whether the reception of data transmitted from said RTS
transmitting communication station has been completed or not, or,
if it has failed to receive data transmitted from said RTS

transmitting communication station, multiplexes a CTS which
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requests to retransmit the data and an ACK of the ACK request and

returns them.

15. A wireless communication device which makes random
access concomitantly using the RTS/CTS method wherein a
communication station as the origin of data transmission
transmits a request to send packet RTS and starts data
transmission in response to the reception of a response packet
T8 from a communication station as the destination of data
transmission, the wireless communication device comprising:

an information generating means which generates information
of reguest to send RTS, confirmative advice CTS, data, and
acknowledgement ACK; and

a packet transfer communication means which transmits and
receives packets in which any twe or more of request to send RTS,
confirmative advice CTS, data, and acknowledgement ACK are

multiplexed.

16. The wireless communication device according to Claim
15, further compzrising:

a - means which sets the time by which the other station’s
transmission of a packet as the outcome of the transmission of a
packet is completed, and describes the set time information as

the reservation time information of the transmit packet.

17. The wireless communication device according to Claim
15, further ccmprising:

a means which, in response to the reception of a packet
containing RTS informaticn, transmits & packet containing CTS
information in accordance with the contents of the RTS; and

a means which, in response to the reception of a packet
containing CTS information, transmits -a packet containing data in

accordance with the contents of the CTS.
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18. The wireless communication device according te Claim
15,

wherein, when generating RTS information, said information
generating means describes first information which indicates
whether RTS information may be added to CTS transmitted as the

cutcome of the RTS.

19.The wireless communication device according to Claim 18,

wherein, when transmitting & return packet, said packet
transmitting means judges whether RTS information may be added to
CTS based on the first information in the causal RTS, and, if
data it desires to transmit to the RTS transmitting communication
station is present, transmits a CTS to which RT3 information is
added for the purpose of transmitting the data or a packet
containing RTS information for the purpose of transmitting the

data.

20. The wireless communication device according to Llaim
19,

wherein said packet transmitting means, when transmitting a
return packet in response to. the packet containg RTS information,
if data of desiring to transmit to the RTS tramsmitting
communication station is present, Transmits a CTS to which RTS
information is added for the purpose of transmitting the data or
a packet containing RTS information for +the purpose of

transmitting the data.

21. The wireless communication device according to Claim
18,

wherein said information generating means determines first
information based on information elements contained in the
packets received from the station as the destination of the RTS

in the past.
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22. The wireless communication device according to Claim
15,

wherein, if said packet transfer communication means
recognizes from the information in the RTS that the causal RTS
transmitting communication station is trying to transmit data
already received by the communication device itself when
transmitting & CTS, the packet transfer communication means adds

ACK information to the CTS.

23. The wireless communication device according te Claim
15,

wherein, if said packet transfer communication means
receives data which regquests an ACK from the data transmitting
communication station in response to the reception of a data
packet and judges that it has not transmitted the ACK of the
data, the packet transfer communication means adds ACK
information when it transmits a packet of some kind te the data

transmitting communication station.

24. The wireless communication device according to Claim
23,
wherein said packet transfer communication means does not

add ACK information to a packet in which RT3 information 1is

solely transmitted.

25. The wireless communication device according to Claim
23,

wherein said packet transfer communication means transmits
data which requests an ACK in a packet directed to twe or more

communication stations.

26. The wireless communication device accoxding to Claim

15,
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wherein, when transmitting an RTS, sald packet transfer
communication means multiplexes an ACK request for requesting a

return of the ACK of data it has transmitted so far.

27. The wireless communication device according to Claim
15,

wherein, if said packet transfer communication means failed
to receive the ACK of data it has transmitted so far, it
maltiplexes an ACK request for requesting a return of the ACK of

data it has transmitted so far when transmitfing an RTS.

28. The wireless communication device according to Claim 26
or 27,

wherein, in response to the reception of an RTS with an ACK
request multiplexed, said information generating means Jgenerates
an ACK which indicates whether the reception of data transmitted
from the RTS transmitting communication station has been
completed or mot, and

wherein said packet transfer communication means returns an
ACK which indicates whether the reception of data transmitted
from the RTS transmitting communication station has been
completed or not, or, if it has failed to receive data
transmitted from said RTS transmitting communication station,
multiplexes a CTS which requests to retransmit the data and an

ACK of the ACK request and returns them.

29. A wireless communication method for making random
access concomitantly using the RTS/CTS method wherein a
communication =station as the origin of data transmission
transmits a request to send packet RTS and starts data
transmission in response to the reception of a response packet
CcTs from a communication station as the destfination of data

transmission, the method comprising:
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an information generating step in which information of
raguest to send RTS, confirmative advice CTS, data, and
acknowledgement ACK is generated; and

a packet transfer communication step in which a packet in
which any two or more pieces of information of request to send
RTS, confirmative advice CTS, data, and acknowledgement ACK are

multiplexed is transmitted and received.

30. A computer program described in a computer-
readable format for carrying out on a computer system the
processing for controlling communicating operatien in a
communication environment in which random access is made
concomitantly using the RTS/CTS method wherein a
communication station as the origin of data transmission
transmits a request to send packet RTS and starts data
transmission in response to the reception of a response
packet CTS from a communication station as the destinaticn
of data transmission, the computer program comprising:

an information generating step in which
information of request to send RTS, confirmative advice
CTS, data, and acknowledgement ACK is generated; and
. a packet transfer communicaticn step in which a
packet in which any two or more pleces of information of
-request to wsend RTS, confirmative advice CIS, data, and
acknowledgement ACK are mnultiplexed is transmitted and

received.
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Wireless Communication System, Wireless Communication
Device And Wireless Communication Method, And Computer

Program

ABSTRACT

Access control based on CSMA is favorably carried out with
the RTS/CTS method used together. If the RTS/CTS procedure
is used together, CTS information is transmitted in
response to the reception of RTS infermation, and data is
transmitted in response to the reception of CTS. The CIS
transmitting station measures the quality of RTS receive
signal, and thereby determines a transmission rate at which
it can recelive and notifies a2 station as the destination of
CTS. The station as the destination of CTS transmits data
in response to CTS information. As the transmission rate
for this data, the transmission rate indicated in the RATE

field in CTS is applied.

Figures 5(1) and 5(2)



