1 DESCRI PTI ON W RELESS COVMUNI CATI ON SYSTEM W RELESS

COVMUNI CATI ON  DEVI CE AND W RELESS COVMUNI CATI ON

METHOD, AND COWPUTER PROGRAM Technical Field The

present invention relates to a wireless communication

system wherein a plurality of wireless stations

communi cate with one another as in wreless LAN

(Local Area Network) Zr PAN (Personal Area Network),

a wreless comuni cati OBSG&IPEFEOHNd a w rel ess

comuni cati on nmet hod, and a conputer program More

particularly, it relates to a wireless comuni cation

system a wireless comunication device and a
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erein random access is nmad based on carrier
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with Collision Avoidance). Further nore particularly,

the present invention relates to a wreless

communi cat i on systenl a!ereHeEs gannunication devi ce
and a wrel ess comu i , and a conputer

pr og r | is carri out. _based on.
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relates to ess-conmmuni cat1 on syste

onW a%%ﬁ%rcggmm' ﬂeg. \duﬁ@ g2 WEel 88Stwork) or PAN

©conmuni cation a conputer program ereln

(parBbHR2! AtYa Q‘ﬁe&ir&_sﬁ)eﬁ a Qfllfél%'@ss’co%’ﬁl@ﬂu@.%t%ﬁ dg;%ce and
DATA, and ACK, are nultiplexed and thereby flexible
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and overheads are reduced. 2 Background Art The
pavtieli2as1net Norke hase &ﬁcela/@dr\&l@%%pbaﬂﬁuﬁhbalﬁhb@n system,
a wireless communication device and a wireless communication
method, and a computer program wherein random access is made
based on carrier detection by CSMA/CA (Carrier Sense Multiple
Access with Collision Avocidance).

Further more particularly, the present invention relates
to a wireless communication system, a wireless communication
device and a wireless communibation method, and a computer
programwherein access control is carried out based on CSMA using
the RTS/CTS method to maintain communication quality. Further
moreparticularly, itrelatestoawirelesscommunicationsystem,
a wireless communication device and a wireless communication
method, and a computer program wherein a plurality of classes
of frames, such as RTS, CTS, DATA, and ACK, arelnultiplexed and

thereby flexible transmitting and receiving procedures are

provided and overheads are reduced.




as a conmuni cation system which relieves users of
cable wiring between wire communication devices. Wth
the wireless network, the Bajority of cables can be
omtted in working spaces, such as off ices; theref
ore, communication termnals, such as persona
conputers (PCs), can be relatively easily relocated.
As wireless LAN systens becone faster and
i nexpensi ve, recent| Backprderwhiddtf or the wirel ess
network has been significantly increased. In
par t Teal Bireleps aefayerk thes iteceddest wénesbreper sshahtion
area network (PAN) has been considered to build a o
a3 FrRlFIRPHE tioPe F¥ 8§ cRet ok T8dd sy s pParal ¢f ywadrle wiring
gieces,of el ectroni ¢ equi pnent existing in people's
be LHRPB TS GIEER £57 F 01 86 LFRFor Nk P hEgrkmt @28 neRwork,
For_ exanple,_different wrel ess ommuni cati on systens
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f bands h 2.4-G4z band and 5-GHz _band
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Docunent 1, exanpl e. per

thdofeRah 8Nkt cPOGYRERL; 12 1Q0s Nl aNtH LOCHEBAL s 3ynf PE cant 1y
exanple.), [|EEE802.15.3, and Bl uetooth comunicati on.

inWéhss@speth partheulhEFESB2sLl standaiylh V@FiQ8Sction of
W rel ess transni ssion nmethods, such as the

petEH802akta standakd (and)t ke sl BeRS02ddH &daslagdl, build a
are present depending on differences in wreless

smEbimsicd tat i De 1 e hodtandk f seciuenge yp bandl usedof Spid@es of

build a | ocal area network using radi o engi neering,
elederdmi ¢ emungmeetchexdi $ tsigehansddpl alsedurenaendeévigeea,o carry

designated as "access point" or "coordinator," that
ouf nEtkrvatias coomrdlcation. Forexample, differentwireless
communication systems and wireless communication devices are
- defined using frequency bands, such as 2.4-GHz band and 5-GHz
band, for which licenses from competent authorities are
unnecessary.

Typical standards relatedtowirelessnetwork include IEEE

(The Institute of Electrical and Electronics Engineers) 802.11
(Refer toNon-Patent Document 1, forexample.), HiperLAN/2 (Refer
toNon-Patent Document 2 or Non-Patent Document 3, for example. ),
IEEE802.15.3, and Bluetooth communication. With respect to the
IEEEB02.11 standard, various wireless transmission methods,
such as the IEEE802.1la standard and the IEEES802.11b standard,

- are present depending on differences in wireless communication

method and frequency band used.




station is provided in the area. Then the network is
formed wunder the centralized control of the contro
station. In wireless networgs provided with an access
poi nt, an access control nethod based on bandw dth
reservation is in wide wuse. In this nmethod, when
information is transmtted from sone conmrunication
device, a band required for the information
t r anBailsisi bdh 4 sloeslerared ak tiioe kaccdsy pabnb. effdilseering,
transm ssion channels are utilized so that collision
thei fdl Lowifroy mettihonl { s arsmssilgnubydot diee deorhmeni dasionated
devices will be prevented. That is, by providing an
as acresss paqint ‘syrchconvdsnanbr el esliate drimatiicas es, control
wherein the communi cation devices wthin the wireless
sTABL GBI kS sHReHE ‘é?ﬁi ze tHemat e of@candtrenetwpskcafr fegmed
out. However, probl em arises if asynchronous
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ad- hoc communication, any termnals can carry out
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each ot her w thout

wireless communication, wherein the communication devices

within the wireless network synchronize them with one another,

is carried out.

However, a problem arises if asynchronous communication
is carried out between a transmitting communication device and
a receiving communication devices in a wireless communication
system provided with an access point: wireless communication
must be -carried out through the access point without exception,
and thus the efficiency of transmission channel utilization is
- reduced by half.

To cope with this, “ad-hoc communication” in which

terminals asynchronously communicate directly with each other

hasbeendevisedas anothermethod forbuildingawirelessnetwork.

In particular, in small-scale wireless networks consisting of




use of any specific access point. In ad-hoc wrel ess
comruni cation systens, a central control station does
not exist; therefore, it is4suitable for
constituting, for exanple, a honme network conprising
househol d electric appliances. The ad-hoc network has
the following features, for exanple: even if one unit
beconmes faulty or is turned off, routing is
a maitaniate loaking 1 ¢ hrangest, odndl 1 dwitss tlheatret mos kb s thessd-hoc
prone to fail; packets are caused to hop a plurality
comhutipesibet neehehbbivbd $tabeoapprapdither ebyndbha gdnhoc
be transmitted a relatively long way with a high data
copppRlifarheni ne@ny Vardmusnabsescan adahoy sywttem wireless
devel opment have been known. (Refer to Non-Patent
coppreRHeEatign fbreeikhrml @ )rastoekanplidh eaeh pEBggowithout
wi rel ess LAN systenms are provided with ad-hoc node in
usﬁthhaPHeSE?g%éh?a%?%%%ﬁvﬂ@%?tand decentralizedly
oper at es a peer tosfeer mannper W t hout &rovidin
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Various cases of ad-hoc system development have been known.

(Refer to Non-Patent Document 5, for example.)

For example, the IEEE802.11 wireless LAN systems are
provided with ad-hoc mode in which the system autonomously and
decentralizedly operates in a peer to peer manner without
providing a control station.

With respect to wireless LAN networks in the ad-hoc
envi;onment, it is generally known that a problem of hidden
terminal occurs. Hidden terminal is a communication station
which canbeheardbyone communicationstationasthe counterpart
of communication but cannot be heard by the other when

communication is carried out between the specific communication

stations. Hidden terminals cannot carry out negotiation




made based on carrier detection. In wreless
communi cation, it is difficult for a conmunication
device to receive signals by which the device itself
transmts information. Therefore, the conmunication
device confirnms that there is no information
transm ssion from other communi cati on devices by the
CSMA/ CA (Col l'i sion Avoi dance) system not by the
beCE8MAN CEnéEp| bhdi thusDetaantindn) opgshetonThen, cbheide.
_ conmruni cation device starts its own information
t r an’dsriossicdme aimolde heg eby foolddlsiiow ssclasgirgdéd.em dhkidden
CSMA systemis an access nethod suitable for
teamynehr dHBUY CAlargogoimgnt e dtheoRTSEGER mrodedere is known.
transfer and electronic mail. In the RTS/ CTS nethod,

t he BomRSHACERN 6PREXERYT §8n8s Nt ike JrAacep widtiaCollision
transm ssion transmts a request to send packet RTS ,
AVoRdgliest T BerpReching é%gh&ewth@qeﬁél redépbilenaeregs is
respons acket. CTS (Clear To Send) fromthe , )
ma%nﬁ%‘?‘ga‘?‘?cﬁ?%ﬁlﬁﬁ SIFEERET 1M ddBt FREELERSoFoRArgication,

..transm.ssian, the transmtti conmuni cation station
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Detber{8ELiMAIt i at iTPRn, I €8 YOS Gk $th QR vAice starts its
transm ssion period to avoid collision wth ACK

owil@h&orinae 1\wnr et £55m Nes Wori K awdl thdeslesen i bedowiitdhavoided.
| EEE802. 11a, an expansi on standard to | EEE802. 11,

Thé alGMR aysarem éxannl &ccess 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 request to send packet
RTS (Request To Send). Inresponsetothereceptionocfa re'sponse
packet CTS (Clear To Send) from the communication station as
the destination 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 transmission stop period. The transmission stop period is
eguivalent toaperiodduringwhichdatatransmission is expected
to be performed based on the RTS/CTS procedure. Thus, collision

can be avoided. Hidden terminals for the transmitter station

receive CTS and set a transmission stop period toavoidcellision




FIG 15 illustrates the frame format specified by
| EEE802. 11a. In the figure, a preanble which indicates
the presence of packet is gdded to the head of each
packet. For the preanble, known synbol patterns are
defined in the standard. Based on these known
patterns, receivers can judge whether a receive
signal corresponds to a preanble or not. Follow ng the
wiphedabd oa StGNAL tHielddn sedefnatd. fon tHwe reSke@MAr station
field, information required for decoding the
recafoen®T$ omd porap ent oénshis pack atecbmd ernedoisl collision
pl aced. The information required for decodi ng packets
with 8€Kignated as PLCP header (Physical Layer
Convergence Protocol header) . The PLCP header .

i ncl BeEs: RAFE WiePde®Ri cretvwilileatdd It heet rclassiidsidonvith
rate of an informatjon portion (This includes Service
IEFFépa-ééapa?$ SPapis Féaderr hbReteriEs8 9. 15, taken as an

hereafter sinply and generically referred to as
eanHiﬁrnation portion" for the purpose of sinplifying
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and is'transmtte at ®6Mops. I n case of nornmal

BaPagkeh syndde ki B ROT QR 5 Jeir & IaRsALlbedwhBtRer a
transm ssion rate node in which the highes Bit rate

ret8iPeoyigagdlt eothespxh@pdtbhat psmpeeuprense. of
errors 1s mnimzed according to the SNR or the |ike

of thellecenyahe bEEESB2:| | ST clehl. Fa 10 gBtdet Bss®S Th the

transm ssion rate nodes: 6, 9, 12, 18, 24, 36, and
SIGUMAD IS e lan danyofmi hesh $egeali eetietbr decoding the information
portion of the packet concerned is placed. The information
required for decoding 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 information 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




If a transmtter/receiver is positioned nearby, a

hi gh-bit rate transmssion rate node is selected. A

conmUni cation station positioned far away cannot

decode this information sonetinmes. The information

portion is transferred as PSDU (Physical Layer

Service Data Unit) to the data |ink |layer as the

hi gher level layer. FIG 16 illustrates the
subpastitiutcoanoddime RSOSt4mtane ficdlse, BREE862ttdnsmitted

defines several frane types. Here, description wll
atbeMighyen Ionlopseoof owprnypasaofetfs arbs 1IRTSrmaCisn pGKEion

and DATA, required for describing the present
is|tRASHT O eFon @dcmnsrdms 1omr arbeomme oh Whith thedhighest

Duration field are defined in comon. The Frane
PIEFRGTOESIRETELIRA §8 the @M@ﬂdohhat mec%q:lﬁ?gr%@e Qfperrors

and use of the fr.ame concerned

1s JpEett £ ﬁFC%dld?@sEPl b tHe qrnFBF’nJa%]F%r?ﬁ toeeferpiver.
soe BFRRBO7 SR b T 6t OB FRobR:Shithrace
mof€ ¢l fﬂleﬁf‘?@hégc?%%?m SR SBBR st o RE ad SpEbagtea.
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ToDS, FronDS erm ni ng at eac

poéDgiéﬁéﬁsfafW§W%¥FE§HH§Btdécgaégjtﬂghﬁﬁbkﬁgtﬁgﬁ Lagtt imes.
fragnment Retry Fllag i ndicating whether this is

r et rems Mn¥ei-a tabnN®b rt PoMers Mraagerhtqladpagy (Physical
i ndi cati ng power managenent node More Data 1 11 Fl a

Laj/dél.?l Sat v g WA @h ifr eodeha dasa beaik acsuibat edeOhigher
1e$:l 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 Duraticn field
aredefinedincommon. The FrameControl fieldholds information
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

Field Name | Length [Bit] | Description




VWEP 1 Flag indicating the utilization of WEP Qther 1
In addition to the foregoing, the Data frane contains:
four address fields Addrl te Addr4 for identifying the
comuni cation stations as the origin of transm ssion
and the destination and others; sequence field (SEQ;
Frame Body which is the primary information to be

povided to-tha yoper-loval laver_ and ECS (Erapp

Proigbob\dtsicBequance) 2whi ¢ Versmraﬁfownahdnsum In addition to

Typt/Bebhyber eqgoilng, Bhe RT Seftifierimdicaingthaframs: typeRecei ver

ToDACRIsBSS (RA) whizch i Meblentifiéreisteivinthg b bach ADDR Mificates

Mord FRGHdR t t erl Addness ( FiAg indibitiedthd (Alirigab®S the origin of

Retyr ansm ssi gn; and F(f~>F InSi€htihgSwhth&r ¥R ettdRsmisdon@delRbt T 1 ON

PO\AIQE’Ménagemeﬁl_r gorng, th Rdical \fv.'ernrual'l Jl‘t;_[&\ﬁl@d-ée contarn

Morg*Daté! rdrTages— Flag’fﬁ&iédnﬁ Hyhether nﬂSH@L afa 1 HoEh Sodumhuated or not

IIUbeUIII re-gescr o—thre—mettod
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f r anen spidiesi d kS) thsl E&x(e%lmmtg,l 8k, DBtESf(:EﬁE t&EStains:
DIFS (DCF IFS), and EIFS (extended IFS) in ascending
foordexdddda=E802e1dsadbpdsl CEMA Addadbakixc Hedind idfydegs the

procedure (described above) Before a transmtter
cotmansedt sosorstthions as Hbhesteatigiof offhéraedindmsiisn and the

noni tored and further a backoff timer 9 is actuated
desbinat iandow othersTheequemsniftiedd i SEQ) oVF nhste Wiodly which
. transm ssion right only when there is no a transmt
lssi'rléﬁafl’r@t?rﬁmgmﬁq Hma el 3P, ban®reNddefahsntheerbean level

transmt ackets on the nedium Wen a normal packet
layqri rapd ©3 etF BB et PG t D TRRNESMhich is a checksum.

In addition to the foregoing, the RTS frame contains:
Receiver Address (RA) which indicates the destination;
Transmitter Address (TA) which indicates the origin of
transmission; and FCS which is a checksum.

In addition to the foregoing, the CTS frame and ACK frame
contain RA which indicates the destination and FCS which is a
checksum.

Here description will be given to the method for coping
with access contention defined in IEEE802.11.

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

IEEES802.11 adopts CSMA as a basic media access procedure
{(described above). Before a transmitter transmits something,

the state of the medium is monitored and further a backeff timer




procedure, the DCF (D stributed Coordi nati on Functi on)
operate as follows: after the transm ssion of a
packet of some kind is conpleted, the state of the
mediumis nonitored only for a DIFS. If there is no
transmt signal during this period, random backoff is
carried out. If there is no transmt signal during
this period, either, then transm ssion right is
ispraviaded] f¥henranpankeime .sutThe asraAGi wWas ésgegreeleaf with
urgency is exceptionally highis transmtted, it is
trpesni s s edntrd dhvtavshy whenhdhquackenoad ternamg haritgrialt during
frame space SIFS. Thus, packets whose degree of
thip geeeiods Mg HeReark: e anridrten 1qeed trehemd tppekéess on the
transmtted according to the normal CSMA procedure. To
medi@flup, the reason why different types of inter frame
spaces | FS are defined iis as fol| ows; packets

confBiemg P@Fma%rp@r@?ﬁtséﬁow%nwt%@% SGCPEALBE b itieeGSA
Prﬁf?—‘g*ﬁgl?ﬂ R G arhatest FRRr R ROD Grcisl ) PRREATe
as 5 urNiétftr? 2 Ehephbe i et ol R e Bhcke OF FYE ad is
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proced re S as-one of

is &sw@gelcﬁgﬁ es rfqhald ey hating, st s%ngbu%r%ahhﬁ@ period,
(described 10 above). |EEE802.11 al So adoptst

ei ¥R NOdOh Oyt rEh i 441 SENEIGE# Cad I%Td)Ha@&r ates an
exanple of the operation of the S/ CTS procedure.

Thi sifdrgW piens, FuexarpPhex,i fhvBeCheyrEer BBt h8fency is
(Data) of sonme kind is transmtted from STAO to STAL
exdspotonal TP iagt tal t f4ae8i8 tSed 0l tof sipd i idd Do SIAEmMit
the packet after a short inter frame space SIFS. Thus, packets:
whose degree of urgency ishigh canbe transmitted before packets

transmitted according to the normal CSMA procedure.

To sum up, the reason why different types of inter frame
spaces IFS are defined is as follows: packets competing for
transmission right are given priorities according to whether
their IFS is SIFS, PIFS, or DIFS, that is, according to the length
of inter frame space.

Next, description will be given to the RTS/CTS procedure
in IEEE802.11, referring to FIG. 17 to FIG. 19. With respect
to wireless LAN networks in the ad-hoc environmen_t, it is
generally known that a problem of hidden terminal occurs.

CSMA/CA according to the RTS/CTS procedure is known as one of

methodologies for alleviating most of this problem (described




transmts an RTS (Request To Send) packet to STAl as
the destination of information according to the CSMVA
procedure. In response to tdhe reception of the RTS
packet, STAl transmits a CTIS (Cear To Send) packet
to STAO feeding back that STA1 has successfully
received the RTS. If the transmtting STAO
successfully receives the CTS packet, the nediumis
aboun$i.deIEOES @2 bEl cd Eag , admsk ¢ hteh 1 & anstnihsds oy y of
information (Data) packets is imediately started.
WhenFSFAl 17hasclsupoessilily yitbestvades heni pfxampdis omt the
(Data) packets, STAl returns an ACK packet. Thus, the
opeiratidansdi dre BRE/ BB ppricedurer. antht s ifdguaguhralsean exkgmple
. one packet is conpleted. FIG 18 illustrates action
inykihéphchpf earet ppracPatr) uf ramdikidgids tist toasshasRephErom
RTS/ CTS procedure is carried out between a
ST@PaﬁQnﬁ?Rér station and a receiver station. In this
figure, the fo Iomﬁnﬁ?ionnunication envi ronnment i s

assuRBtOT f bar LRR oRARENR tat FBASEL 8L BRSO STRASOTBFREPR, STAD
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a certain perro

. q _
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e transm ssion © packet

su&aeggﬁugrg%@a@w@s_éﬂlglﬂwt the Frame Control field
of the packet, information which indicates the

packet Goncafdimhit: iRES ITadeseidlednlily rheeidsathancTs
field, the tinme that | apses before the transm ssion

pa8Rdt| etepiddinun f @asast teretialo hdbelpaeketnCHEer88dmi 8sion
conpleted (i.e. the tine until tinme T8) is described

of iniferiae iRA fDala), packets is immediately started. When STAL

has successfully recelved the information {Data) packets, STAl

returns an ACK packet. Thus, the transmission and reception

transaction equivalent to one packet is completed.

FIG. 18 illustrates action which can take place in
surrounding stations when the RTS/CTS procedure is carried out
between a transmitter station and a receiver station. 1In this
figure, the following communicaticnenvironment is assumed: four
communication stations, STAZ2, STAQ, STAl, and STA3, exist, and
communication stations adjoining to each other in the figure
are locatedwithin the range of radio waves. Here, it is assumed
that STAQO desires to transmit information to STAL.

The transmitting STAQO confirms that the medium is clear

for a certain period (from time TO to time T1l) according to the




t he address of the destination conmmunication station

(STAl) is described; and in the TA field, the address

of the transmtter statiomiSTAO itself is

descri bed. Here, attention should be paid to the

following point: for STAOto describe in the Duration

field the tine that | apses before the transaction

according to the RTS/ CTS procedure is conpleted, the
CSMAnprobedutrde tHransadlifdnsicarcenphettechmmmstsdion of an RTS

determ ned when RTS is transmtted. Mre specific
pagistript 5B8Al ak |time Tl verdn The TypegBubtiypge $IAOdnDS$t the

deternmine all the transm ssion rate node, including
Frame packeacl DhiwalpackettheanBTS AGRChatketinkopeation which
. _Subsequently transmtted and received in the '
ingigaEget tBR PARCHEEsGBTeiieeh s RTSnkshi des®pedhelin the

ansni%sion rate npde deterni ned here relates to the

Du%%FFPB tPifsdcts dntteddiatt Liapssst bgépwet tg toagapignion
ang RACSRAREL S EPARGHF LGP AMEMAT K™ FASRET PO ppepleted
(1R ankhf oo iy TRAAS G8PET oL SSETERURRL o o PR R oL,
e A BEctng pe B s AR RS k2 S FI Ol 5

deS€t er o3 ned, yWher @le%_gle}lx : i Ilté,n%l@t L b the t%%g@?gﬁrsf.niqgter

is conmpletedis erefore,

stA£ BOIM SEAON {881 Fode hSsdpisEyi ned only due to
information held by the transmtter station when it

transd s atRhdRasehand e dmunt cothdaksl1owing point:
communi cated in the entire transaction, the

fot IAMOTESSdOscF Bbe indBHet hgrdt k&) fiked thaNSMSHAR lapses
rate of each of the CTS, DATA, and ACK franes

befbes eaid efrdrransitidd edadiiRe @iov@lel RTBASTEabkYckAure is
accordance wth the rate applied in the RTS. That is,

complesedpttipertinst etlen the transaction is completed must be
.determined when RTS is transmitted. More specific description
will be given. The transmitting STAC must determine all the
transmission rate mode, including CTS packet, Data packet, and
ACK packet to be subsequently transmitted and received in the
transaction in question, when it transmits RTS. The
transmission rate mode determined here relates to the entire
transaction, and it is not permitted to set an individual
transmission rate mode with respect to each packet transmission
within a transaction.

FIG. 19 illustrates the procedure according to which the
transmitting STAQ0 determines a transmission rate mode with

respect to the entire transaction concerned when it transmits

RTS. . When RTS is transmitted, it must be determined where the




to set an individual transm ssion rate node with
respect-to each packet transmssion within a
transaction. Here, descriptizon will be given,
referring to FIG 18 again. The RTS packet is
received al so by STA2 which is positioned in the
vicinity of STAO Wen STA2 receives the RTS signal,
STA2 discovers the preanble and thus starts receive
timpestatwhoivh the tthemsaSTAZndésodesp PSbkbbasedorint REG. 4) .
i nformati on obtained by decoding the PLCP header.
Th¥nefor &7 Ahe ecogmimess fonmatie mddean®s Ceterolinkdebdliyndue
the PSDU that the packet in question is RTS packet,
tomitf%mﬁéotmh@l@TJAH}@I%@lrﬁ%m@tﬁraﬂ'saﬁlom whenmet tbansmits
sone kind. Further, STA2 recognizes fromthe RA
RTfiu épasefapn Bracameyeifofsdabe eAENHBAERRAEI bR the entire
communi cation station. Then, STA2 does not nonito
tr?ﬂ%aﬁEHP%n1éﬂﬁaréééﬁﬁmié§lpﬁaﬂﬁﬁﬁé nedfunkh ?sléééupledThe
until the transactlon n question is conplete
tr@%lﬁ%S?%gnom BT Bisarckl o Srendibe Tl mren AGA games

to send., . To, refer to, this erati

engERhFfar raa%ﬁﬂlrtoﬁﬁ%ﬂdﬁﬁa‘ r%%%weo Lo 08eE STy et afgraance
wifhlasation Yector) ;o 5o hlect L v, duti ng e
| C

peri i'0d ratlon‘%leld
w%@aﬁz%af-%ﬂpaﬁw@%z%gmst% A R cnc
pa&p@tlafgﬁgﬁﬁssﬁsﬁtw@ﬁmn §£F£14598599ﬁ8 the PSDU

according to the sane procedure as described above,

andidher gbycrepedBhzAS 1hat i SLA rék@ﬂﬂﬁ%ﬁ@ﬁ.[barl%éaln
packets to STAL itself. Thén, STAL waits  for a

- Thé der biked tabgved canve d IS yasEld mg&etlsabotsllmoned in

T3. At this tine, the transm ssion rate node of the
th&R8 quacikst ofmeshobe WitentsTea ructhvebath®RMRTSignal, STA2

Further, in the Frane Contro
discovers the preamble and thus starts receive operation.
Further, STAZ decodes PSDU based on the information obtained
 by decoding the PLCP header. Then, STA2 recognizes from the
Frame Control field in the PSDU that the packet in question is
RTS packet, and knows that STAO desires to transmit information
of some kind. Further, STA2 recognizes from the RA field that
STAZ itself isnot thedestination communicationstation. Then,
STAZ does not monitor the medium and recognizes that the medium
is occupied until the transaction in question is completed, and
stops its own transmission so as not to hinder STAO’s desire
tosend. Torefertothisoperation, itissaidthatasurrounding
station “sets NAV {(Network Allocation Vector).” The NAV is
effective during the period indicated in the Duratidn field,

and STAZ is kept in transmission prohibited state until time




field of the PSDU, it is described that the packet
concerned is CTS packet; in the Duration field, the
time that el apses between 1i#e transaction concerned
is conpleted (i.e. tinme until tinme T8) is described,
and in the RA field, the address of the destination
comruni cation station (STAl) is described. The CTS
packet is received also by STA3 which is positioned
T8in the vicinity of STAl as the destination of
transm ssion. STAL decodes the PSDU according to the
saneTlpe B &gharckedsi slesceibed a labdveSTahahiebdgrilzesntended
that "sone nearby comunication station is expected
despipetéppe pacRét degedes tilme B8DYU STARrdéng & NAY same
and refrains fromits own transm ssion until the
Prefafdtetd vACSEsAbEAMRPYS, daifhbEbeEaPYore@oFvtzed that STAD
hi nder STAI' s desire to receive.. The NAV is ,
degtregtFv TR HY: PREXSESI ba PRUT chtwrifn (herpufationalts
fiel nd, STA3.is also kept .in transm ssion _
£l DT S AR SAPPret | PR TR LTS Grd padRekefsat tine
T3received al so by STAO as the destination. STAO
tdecodes the PSDU according to the same procedure as
descy.i ve nd.re nizes that STA S
Feadyt EBle EaR e e I AR R S ot G s e
ts I SR t- ; [ 15
ma B T R PR D R ST LA, 1S aR By pont ol
N .decod i t y )
AL TR ST (HSBR DT LA AR GEKEE ol e
is ETAQ8&RI;VaSthe DutrBe i ohifanRsIg,Seh o0 i ABE H=@ G QUL bet ween
transaction equivalent to one packet is conpleted at
thd itEadshc™ont IdBcEBncATA% 2RHpIEAZANECE  arenBeanbyl time
comruni cation stations put down the NAV, and return
T8t 0ier dieBatiybbtianamidt tiimMghanrAr €genyi Nghst alRiress of the

destination communication station (STAl) is described.

The CTS packet is received also by STA3 which is positioned
inthevicinity of STAl as the destinationof transmission. STAl
decodes the PSDU according to the same procedure as described
above, and recognizes that “some nearby communication station
is expected to receive packets until time T8.” STA3 sets an
NAV and refrains fromits own transmission until the transaction
concernediscompletedsoasnot tohinder STAl' sdesiretoreceive.
The NAV is effective during the period indicated in the Duration
field, and STA3 is also kept in transmission prohibited state
until time T8.

The CTS packet is received also by STAO as the destination.
STAO decodes the PSDU according to the same procedure as described

above, and recognizes that STAl has got ready to receive. Then,




In summary, in the above-nentioned RTS/ CTS procedure,
the follow ng surrounding stations are prohibited
fromcarrying out transm gsion: a "surroundi ng
station for STAO as the transmtter station, " or
STA2, which could receive RTS, and a "surrounding
station for STAl as the receiver station," or STA3,
whi ch could receive CTS. Thus, information
STRPanrdtissSoon TN SHAGHtrtSTAhe tanthsirsativmo 6 DaAGKpacket
are carried out without being hindered by a sudden
atttamsgnid. signal from surrounding stations. Therefore,
the conmuni cation quality is maintained. FIG 20
||| uBt rdies ransexiamplan off deoPertat perksequencempleted at
fol |l oned when the above-nenti oned packet transm ssion
- timad'e pedeptdbrlecoslesathroiv Hasadt en vt Per®TS/SIPS waits for
rocedure in |EEE802.11 is inplenented with traffic
Hrodg TEPPFPS RGK arfsfiiss & - Cofee®ISTAO receives it, the
Protocol/Internet Protocol) The TCP/IP is typi cal
CrIRFRLAT tAR PR JHARICHD Féﬁnﬁﬁaﬁ%ﬁpﬁl’&ﬁ’% bp ongnacket

ontrol. Even "hé comuni cation is of one way in
0

lst%?lﬁ%f%?e%p?ﬁl%ﬁ“? *15 ACK is retur ngd by thg TCP
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r espect to data traffic. The figure illustrates such
an eﬁagﬁ}aﬁaryn tmghsmeerdédﬂi%tﬁe@f@ﬁsyd&wgb@oc%%re the
packets equivalent to times in total are
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conplicated operation is perforned in the MAC | ayer.
station,” or STA2, which could receive RTS, and a “surrounding
station for STAl as the receiver station,” or STA3, which could
receive CTS. Thus, information transmission from STAO to STAl
and a return of ACK are carried out without being hindered by
a sudden transmit signal from surrounding stations. Therefore,
the communication quality is maintained.

FIG. 20 illustrates an example of an operation sequence
followed when the above-mentioned packet transmission and
reception transaction based on the RTS/CTS procedure in
IEEE802.11 is implemented with +traffic through TCP/IP
{(Transmission Control Protocol/Internet Protocol). The TCP/IP
is a typical communication protocol for transmission control
and path control.

Evenif communicationisofonewayintermsof application,




As described up to this point, problens of access

contention and bandw dt h assurance can be sol ved by

impl ementing the transmttifhg and receiving

procedures based on CSMA in conbination with the

RTS/ CTS nmet hod in accordance with | EEE802. 11.

Meanwhi | e, several problens described below are |eft

unsolved. (1) Inperfection of Transm ssion Rate \Wen
ACHafa rsturrassinyt tbd BOR lregeei veggiaaddydengry avdeegments,

RTS/ CTS procedure, the transm ssion rate of data
angackiet $ smistoudiet déheenithed Defor efam RiBupackesli swo-way

transmtted. This is because, for a transmtter
cogpapigationdéscthpeMACnlaner Durthd Wl icd dhendChi dayer is

that | apses before a transaction based on the RTS/ CTS
SMgldc bRy U e6rii et ednc hBufRES AT Sischot tyred together.

transaction is conpl etednust be determ ned when it .
HoppyRem RS/ GIP kPsisedicgsidsiswihatreaneqtho data traffic.
Thtr%nsnisngg rat e _node, 'ncludin% CTS packet, Data

FackREPICand REK BLERe P USHnEBgGEATPY St ransnitted and

y i th t. ti ; t i d wh
rre T L O Bl PR Tl el gt P sene
tod§a¢£%§§diw§tﬁf _Saraf S A8 dded ﬂf'rat €S 4 iNerne mac
entire ransacti on,; | | S ncg[% permr} et?c(o se an

lagggitvci ‘éyghsﬁiérﬁf@ééégﬂeﬁ%e JRde }fl\ql)tﬂ'étg SPeaL ¢t wnite
ac r

h packet transm ssfon wifhina ansacti on.
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Further, transmtter stations cannot

op@tati8fepti pBrprmgaei MeEnst @hbonsyLp real tine.
Therefore, "determ ning the transm ssion rate of the

entixe deaRgatldonupher BISsi pdiraNsnpbrbplengsWt SakBess
a lower probability that data packets are transmtted

coatehbeonphidwdndw BdSESSL@ANEatein 6 EHASRANSY Afipl embACing
state of reception in the receiver station. An exanple

thei Erabemiakéng Batlentededeunentprbadicimeasdsased on CSMA in

combinationwiththeRTS/CTSmethodinaccordancewithIEEES802.11.

Meanwhile, several problems described below are left unsolved.
(1) Imperfection of Transmission Rate

When data is transmitted and received according to the
RTS/CTS procedure, the transmission rate of data packets must
be determined before an RTS packet is transmitted.

This is because, for a transmitter station to describe
in the Duration field the time that lapses before a transaction
based on the RTS/CTS procedure is completed, the time at which
the transaction is completedmust be determinedwhen it transmits
anRTS. Thismeansthatallthetransmissionratemode, including

CTS packet, Data packet, and ACK packet subsequently transmitted

and received in that transaction must be determined when RTS




a nmethod for packet transfer conmuni cation. The mnet hod

is such that, when the receiving end receives an RTS

packet, it neasures the enVéronnment and state of

communi cation at that point of time; then, the

receiving end adds the result of the neasurenent to

the CTS packet and returns it to the transmtting end;

thereby the transmitting end optim zes the
iscomanegntibtedn Thcet pamshhesidn ket eHovdy et etrhii sedagiesn RTS
. is also nothing but another case where the
1st LEASHINELICRG &rdadesekni ibe ehéireatsanssicohonat étofis not

the entire transaction before it transmts an RTS _
pepmdksed FRerSSoral 1R¢Vidipek f exanonl ot ien anahe sBpea with

rate is not elimnated. The RTS transmitter station is
TePRGhEr & SR ePaFRTFRe ttrﬁésmtllséﬁé)r% S EH ¥ af etERNBRET1ON.
Thentlfre trggsagtion anLudlng packet, Data packet,

Sha RER p rePSRdAPLPRAT 2RE FécéWQ@HfSE the

outc?ggtgf RTS transm ssi rmne a val ue t

wt (FOR Pl TR BT SRR s ol i e or

ransm ata ransm SI on

de@@gmgﬁ§ﬁ£‘;' EP&%§£§§ ﬁ?gtg%é?é%n%E%e Fﬁ§a{gt‘tlonwhen

Docunent eSCI‘I S t t he transmt er s

et er n n; pate u P
gl honp aanga grim kel e Lo 90

pa&ﬁ@t¥a|ali% i fréhemDeradi aR dnel dpdeseni hadhddhmiRES Y rate
the RTS transmtter station prior thereto. If the CIS

cotrassohiiihgt oSt Bé is@Rteeld 5 racBb@h ohr ANSAESH QN vdr@b€ation.
the transaction is conpleted ahead of the Duration

det exnn exespihen IS Hes dakansn PhedntApodunestl 1, di B8loses

surroundi ng stations which heard the RTS still keep a
a méaVicsefoammhaleftr aransfeomdinein i @i érf an Thiesé Oio@fitsesuch

the transaction is conpleted, and this is a waste of
thafandiiedt bhe Irfeqehier IO 1d ams@itvesngn RTH panket, it measures
the environment and state of communication at that point of time;
then, the receiving end adds the result of the measurement to
the CTS packet and returns it to the transmitting end; thereby
the transmitting end optimizes the communication rate and the
like. However, this case is also nothing but another case where
the transmitting end determines the transmission rate of the
entiretransactionbefore it transmits anRTS packet. Therefore,
the imperfection of transmission rate is not eliminated.

The RTS transmitter station is required to: determine the

‘transmissionrateoftheentiretransactionincludingCTSpacket,
Data packet, and ACK packet transmitted and received as the

outcome of RTS transmission; determine a value to be written

as the transaction finish time, that is, Duration based on a




sets a low transm ssion rate, the transaction is not
conpleted even after the Duration determ ned when RTS
is transmtted has passed.lWNeverthel ess, surrounding
stations which heard RTS put down the NAV and start
transmt operation, and this induces collision. (2)
Difficulty of Data Unit Multiplexing with RTS/ CTS Used
Together I n the conventionally known RTS/ CTS

vagiugc edtipénedhby dai vidingnshng tamountenf deteersmiingsdadata by
data rate before it transmts an RTS. It does not

theg VearYhki Heratpbh/ 13814 Hesesibevihfyde tdemiiaed value in RTS.
receiving end determ nes a data rate and further .

PaFF&ﬁsPPFgmantpiL HeFFEIPR$ Hhat Wi (T s remsnddtgr station

d acket. To enhance the efficiency of the MAC | ayer

SRR aPeF o FHERIBL 5100 TR 58 HA QHEbI e (HpgeRtion of KTS;

d_shoul d b ble of deternmining a data
o B o F ARGEL ] R & CpT O Ehe 6P LUBCE baf Pexgs ion

- e ver, t conventi.onal RIS/ CTS :
L R R R EReRY Fhes o3 TeBneo R An ageoDr Prios
thPekay Acknow edgenent and RTS/ CTS Procedure The

' IEEE§02.11 standard is prenised on the i mediate ACK
wher €| know sdgenen )] tun AP
as dgfgjﬁ?g@§eceived. To ééﬁ%§§£¥téeg55¥ﬁggglg?aigﬁQSSlon

rapackets ©eday:-AG6n a8 Rt HONRYEY . ~$OMNEL e guration

probl ens arise. For exanple, if delay ACK is use
detegeihed wkehR1ies BEShGhStReacedis 8. rdMAHe ¢1%e Burrounding

possibility that an RTS is.transmtted for the purpose
staf ionstwlahsiissizen thef are 801 ACKkEapOtnAIe ket HhAedeEPain

the transmtting end. Thus, with the existing format,
frohehedoncenitirantsmise ioh detay taeknosnhedgeienti sapeémpheted,

RTS/ CTS
andthisisawaste of bandwidth. IftheCTStransmittingstation

sets a low transmission rate, the transaction is not completed
even after the Duration determined when RTS is transmitted has
passed. Nevertheless, surrounding stations which heard RTS put
down the NAV and start transmit operation, and this induces
collision.
(2) Difficulty of Data Unit Multiplexing 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. It 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 is preferably

that the receiving end should be capable of determining a data




procedure has its limt in the enhancenent of
efficiency. (4) Methodol ogy For Selective

Acknowl edgenent It is knowld hat carrying out

sel ecti ve acknow edgenent enhances the efficiency of
the MAC | ayer. The | EEE802.11 standard does not give
consideration to selective acknow edgenent itself.

The sel ective acknowl edgenent referred to here is a
ratetngisrarssiidrt icond pohratt hge.f dat 4 st s aetdredla dKaoket .
NACK information is fed back to the transmtting end
Hoypvary adgecen venbhonr bRISACY Sphrkett wahohtviawp lemamsthis.
not successfully received. Thereby, retransmi ssion is
(Zar Fpééomatanﬁnl[i}»am eh Pedpechckaopaekaesenti cind hRTS/CTS
receiving end could not receive. |Inplenentation of
Prgepdiffve acknow edgement requires 19 massive nenory

and its pro aces a, significant burden;
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. .bei ng Shit ' the follow ' t ed:
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cagagg ggggctive acknow edgenent i npl enented but
conmuni cati on stations devel oped | ater have sel ective

ack [ - t hi ) Lt
oor PN EPETSh BRLETBRL A0 B8, AR 2 defe ncx
isO0LRRH, Wb ehdOr FRENNRGIET RTsAOWEWQN b LA DERELY 1% 2
mai ntained is desired. Further, upto now

po£ONSi def @t tRAthag nots A yeprbfsnELPe@NMebant: eS6nfpose of
sel ective acknow edgenent, a technique for the

ret £oesi ¢ @nd YeFoied eafil Ecia dahaotatiee abdheed to the
RTS/ CTS procedure. Therefore, this cannot be
tramgahEneiie@d doyd .t he Thedd, St whighf of i@t existing format, the
concomitant use of delay acknowledgement and the RTS/CTS
procedure has its limit in the enhancement of efficiency.
(4) Methodology For Selective Acknowledgement

It is known that carrying out selective acknowledgement
enhances the efficiency of the MAC layer. The IEEE802.11
standard does not give consideration to selective
acknowledgement itself. The selective acknowledgement
"referred to here is a retransmission control method. In this
method, ACKZ@I‘NACK information is fed back to the transmitting
end with respect to an arbitrary packet which was or was not
successfully received. Thereby, retransmission is carried out
only with respect to packets which the receiving end could not
receive.

Implementation of selective acknowledgement requires




(5) Influence of Overhead Produced in MAC Layer The
| EEE802. 11 standards i ndependently defines RTS frane,
CTS frame, ACK frane, and tiee like. (Refer to FIG
16.) For this reason, if individual information is to
be transmtted, they nust be respectively transmtted
by separate franes. However, each tine a franme is
transmtted, overheads, such as preanble, are
mapeodageshnotn apar { t symargedfindelurassmssisindrf irane busden;
hi gh, the anmobunt of overheads becones too |large to
thaegfete, Neeblkessot dadd;tualdneagpliied \aar meiads | Hovdeer,
MAC | ayer is undesirable because it contributes in
neggeRiaydree@dlertdye peknpniledghachiandivt dtbe wisinehapdmmore
. be provided for the upper |evel |ayers, such as
ingppappd in_the _future. ﬁbth[p§ﬂ§nbeg@§uﬁ§ﬁtS}}uatlon, the
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concomitant use of selective acknowledgement, a technique for
the receiving end to determine a data raté, and the RTS/CTS
'procedure. Therefore, this cannot be implemented by the
existing format.

{5) Influence of Overhead Produced in MAC Layer

The IEEE802.11 standards independently defines RTS frame,
CTS frame, ACK frame, and the like. (Refer to FIG. 16.) For
this reascn, if individual information is to be transmitted,
they must be respectively transmitted by separate frames.
However, each time a frame is transmitted, overheads, such as
preamble, areproduced. Inparticular, if thetransmissionrate
is high, the amount of overheads becomes too large to neglect.

Needless to add, increase in overheads in the MAC layer
is undesirable because it contributes in such a direction as
to limit the bandwidth which can be provided for the upper level

layers, such as TCP/IP.
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Pubypestdpnf Napned008uthl6a8 RTS, CTS, DATA, and ACK, are

mul ti pl exed and thereby flexile transmtting and

r ecel NompP pocie dgcasnerdnlbe priosiuediemell SheadeasdsSO/ IEC

can_be reduced. The present invention has been nade
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,aspect of the present invention is a wreless
Wi g8 fmtn Mo By AEERP AAOPETR s Ao AL EEYS 1L Teure GBHY)
s out usigg together the RTS/CTS nethod in which a
PEGHTRPELPTOn station as the origin of data

rcat i ]
g DA lent TR, 207 BRUTOLLARSRAEREC R 18157611

' ) f
V1 EoEREOLaRIng HEPRO MG A KR url | BAINY; rpERIAN Type

2; B NS WS ednt HRe RISt eCely) NG LOMURCAL ggtét 2LLA0h0 e
nmeasures the quality of a receive signal, determ nes
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and yet access control based on CSMA can be favorably carried
out.

Another object of the present invention to provide an

excellent wireless communication system, wireless




The CTS receiving conmuni cation station carries out

data transm ssion as the outcone of the reception of

the CTS information based zn the data rate descri bed

in the CIS. The "systent described here refers to what

is obtained by logically aggregating a plurality of

devi ces (or functional nodul es which inplenent

speci fic functions) It does not natter whether the
cogleuntcestoonf dacicenahdnedukaéssar eophanédaicioa sengbd, and

encl osure or not. The RTS transmtting conmmunication
cogpateonpdescan bdsenai?2a pRESaflhe vt ofiet ¥t dfafsemes, such

before the reception of a packet, including CTS
asiHior GG 0PATA r anshPfKed 2 mufd ipdeseneand thisgeby flexile

reception of RTS information is conpleted, as nmedium
LrapsBivainenangd meqsi oMt POACEivEE s ofanThe grgpvided and

transmtting communi cation station describes in CTS
ovegBeaflFeCERaPe| ApdESeBefore the reception of a data

packft transmtted as the outcone of the reception of

CTS

BF BFREPTER 1S ot BR 88 ° SRR LD FE§eH VA BROPLems
e, inf ti tign.. O h i cati . .
ekl BhE TR T b Va TRFSaGP CFSobot N RAGSERbL WBFR™E1on
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a Wwreless co on system-according to

comRefta®io h%tggq_%%ntaé nygat 'd:}:rh’ugllql LLRNS{SST PPah&h8ssion
e I al |

can b sel ected based on the ¢ ty of recelve

tr8hSifts Iheref@es tbhesdimpepherbionkief, t ARSHEHQN data
rate can be w ped off. Here, the follow ng -

tr&08at $§16h O FBYpBA sadeptet rkbepRisn seMirR@ponse packet
conmuni cation station describes in RTS factor

CT$ nf poved | Oftmiu@h Bededoh Osbycibe S ScneceéytNgation of data
conmuni cation station when it determnes a data rate.
trdihem TS srecei vi ng

The RTS receiving communication station measures the
quality of a receive signal, determines a data rate based on
the result of the measurement, describes the data rate in CTS,
and transmits the CTS.

The CTS receiving communication station carries out data
transmission as the outcome of the reception of the CTS
information based on the data rate described in the CTS.

The “system” described here refers to what is obtained
by logically aggregating a plurality of devices (or functional
modules which implement specific functions). Itdoesnotmatter
whether the devices or functional modules are placed in a single
enclosure or not.

The RTS transmitting communication station describes in




comuni cation station deternmines a data rate with
consideration given to the factor infornmation
described in the RTS, in adiition to the result of
nmeasurenent of the quality of receive signal. As the
factor information described here, information
related to whether a high data rate shoul d be
aggressively determned or a low data rate shoul d be
RTBas kv élimeddthertm Imgtbes oadescy i tied. rdupthiesn dhea packet,
foll ow ng constitution may be adopted: the RTS
ingludsnut €TRglebarmmt tati orrastsni toredress ihes o3 cotgeof the
transm ssion error rate for the RTS receiving
regeRhbAnN &t RBh indoarrsmonTirepompistdd o stied s upsestation
.the neasurenent, factor information (Rate Strategy)
time I i Deratiant orThg AT 8k fhdyppeommunication
deterg%ned_ ased on the difference in _transmi ssion

SEPbWRT dFECRe T SRTS- PALRE I Rrat d2pagR&e I rct hatigaprtion
ot Gt TRET T Tiese R el Whoatk Lo oot he PSStion
d ] di t t lit f RTS ' '
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infOLLL Bed UL consi decation adai i onal by QINERAL chat

I ntormati on, suclh as error ra(fe nontrtored by ahe

reld ARSMHd id19 C@'@dseghgrﬁ{\pr(‘i}et %J@%ﬁﬁ%‘%@%&%ﬂn@gctoﬂ brﬁmd

between ~ réception quality and error rate arising
kedp Ut Yal beRelR rebhannelytiale Qs f VG A Rl PnEBEration

t
anount of interference can be corrected in two steps.

Dufaf i hebndihei d@khewsadveanst t tahsRNsIRYnRE-Adeptedi state.
the RTS transmtting comruni cation station describes

in RiSa wifoIe@d iconmiual aked ohOs el o R i6hat 8o Wit Birst
the station tries to transmt. The RTS receiving
asparmunt Celie opr sé@ht otnvelet M) NSt ARESHG § 68T ¥atd Ofan be
time information Duration in which _
selected based on the quality of receive signal. Therefore,
the imperfection of transmission rate can be wiped off.
Here, the following constitution may be adopted: the RTS
sending communication station describes in RTS factor
information referred to by the RTS receiving communication
station when it determines a data rate. The RTS receiving
communication station determines a data rate with consideration
given to the factor information described in the RTS, inaddition
to the result of measurement of the quality of receive signal.
As the factor information described here, information
related to whether a high data rate should be aggressively
determined or a low data rate should be passively determined

is described. Further, the following constitution may be

‘adopted: the RTS transmitting communication station measures




the reception of all the data packets is conpl eted.

The medium reservation tinme information Duration is

det erm ned based on the infnprmation related to the

data units, described in the RTS and the determ ned

data rate. Then, the station describes it in CTS. In

this case the data transmtting conmmuni cation station

whi ch receives the CIS carries out data transm ssion
thast tdresmimdiconmerebrite o EcepiieooRTO rZkS vifpesmniifNcation

The data 24 transmssion is carried out based on the
stdatianr at Bheles daisleedonithe hesdl$ s6 thameblberdakat, factor

transm ssion will be conpleted in a tine specified by
infremasdom (Rakee vd@ttimtadwie ilsf odeteroane@xanpbes ofactor
. the information related to data units, referred to
inferpatipe| ode* hhedgheaniangt hasfeckaeh dhea diffffeferce in

which transmssion is tried; the sumof data |engths
LransphasoP oM T Rpfive SMRT S PRekalmhdaE apsrikesi gie gausal

iried; hge qugth of time required for transmtting
LELRELBRSHOP P UM UMATS £EECWRRE hE TR HRSHT 5@ Hpvieg, or the
11 ried; information on the nunber of data units for

ifch transmission is tried (in this case, however,

dat | t f fi I t h),; the like, In,.
thest” caked iR Rrs) Xe%%ap?r%%eedﬁﬁe%ﬁﬁrﬂfinfaée%cw?ding to
d gat a..upi.t t_J
AR D a8 At nere Yl A i e e o By
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- git8nt RbS 16338maMIeR ,t N&, JRTS & eceL ¥ NG 16 QM4 1GRLIoN by the
station determ nes nediumreservation time

traNERI FRLAON Afd.er Therckeeent i Ofk Ol-REespbhiesi-al | 98tween
- takes into account the tinme at which thé station

ret¢ésel dn compl Bt L rifted fACeRite0BridingieBn thecRIStion in
recei ving conmuni cation station determ nes nmedi um

channel state or fluctuation in the amount of interference can
be corrected in two steps.

Further, the following constitution may be adopted: the
RTS transmitting communication station describes in RTS
information related to one or more data units the station tries
to transmit. The RTS receiving communication station
determinesmediumreservationtime informationDurationinwhich
the reception of all the data packets is completed. The medium
reservation time information Duration is determined based on
the information related to the data units, described in the RTS
and the determined data rate. Then, the station describes it
inCTS. Inthiscasethedatatransmittingcommunicationstation

which receives the CTS carries out data transmission as the

outcome of the reception of CTS information. The data




reservation tinme information after the reception of
RTS, it gives consideration so that the period
informati on described in thst RTS is not exceeded. For
exanple, the followi ng constitution nay be adopt ed:
the RTS transm tting communi cation station assigns
sequence nunbers to transmt data units, and
describes in RTS the first 25 sequence nunber of data
trahem$sai bonigreesried toandaded Hherdby datbheasktatiesdribed
notifies of information related to the data units it
inttheL®D stor ahsin the Méahahi i sitiwes RIS widdeivei ngmpleted in
communi cation station refers to the first sequence
a pundetprofifiged dwrihe rdeldom bedermathenRTSneahdformation.
extracts and excludes data wunits the station has
al r e beep i ddefinviamatal e sated tamiadie units, referred
transm ssion is tried. Then, the station deternnes
Lo ke aminddddasatihendatrel PREBRNRE iieh Atehenit for which
sel ective acknow edgenent is applied, the follow ng
CrARFELFELPT ofF ey I AdSpEEE: Of e For S 4 Hishidh oRg of more
conmuni cation station describes receptio .
da R OB AGE AL Ch TR TOIPT i SRPS1C9h et he dg i of time
kn epent _information includes, the first .
re g EOR RBaP =T BaT KRR ' G A Rt £ for which
AL ANPULBSL a1 L35 bl e a0d, bid o frap, LRLoruatl on oBLatned; o
y mappl ng ~the receptton CGRTT rimtion T NTor mat on - on
fot N SUPSSHEN 1 Jlaldh WNIs dNtQDLhe sCELEEPARAEDGY [ Odata
the relative positions to the Plrst sequehce nunbef .

unftis tHEE  of hei Sdat] Oy OeNer M &send Nf pEdation related to
the data units with only data units tor which

recep tABseUHdddTBE ORIV T rHEEA POIRINEE UPPoGSt her
objects to be transmtted. Meanwhile, the RTS

and €0et¥MERGa tCOMMUNG eahibde Statt DRe 1 €HaN s ibockie . bi fufBiRer,

informati on described in the RTS. The station
theXATHITS gatoxadirss ahbdedslalyi ROK &t be implemented. As a
result, the amount of overheads produced in the MAC layer can
be reduced.

Inthis case, when the RTS receiving communication station
determines medium reservation time information after the
reception of RTS, the station takes into account the time at
which the station itself completes data reception. Or, when
the RTS receiving communication station determines medium
reservationtime informationafter the reception of RTS, it gives
consideration so that the period information described in the
RTS is not exceeded.

For example, the following constitution may be adopted:
the RTS transmitting communication.station assigns sequence

numbers to transmit data units, and describes in RTS the first




al ready received fromdata units for which

transm ssion is tried, and excludes themfromthe

objects to be transmtted. ZHhen, the station

determ nes nmedi umreservation tinme information.

Further, the follow ng constitution nmay be adopted: if

data units the RTS receiving conmuni cation station has

already 26 received are included in data units as
segbpecesiumbepeof rirtsnth¢ edat idescridedoitraiESitt.heThereby,

station describes ACK information in CTS. In this
theageatide 1ETS feeeiad Agfoomatinicoaredatstate drhexeltadesits

data units the RTS receiving conmmunication station has
itg| £&a8y Feceitvedsfidm obj ¥easwhdlpe t EhAsnRTBedrbaséding

on the ACK information added to the CTS. Then, the
CORREPLEAtEanr PEILLAR rebeBs thAridin Jshit sEsEgNeR pHEber of

ata rate described in the CTIS. Further, the follow n
dagsdéfﬁ‘irufﬂ PSTIey chen ddpRed: and exméwc@@.wludes data

t t
un g o R B h PR AL PR OB Qhetd SonFF BRI GhUas Lo crie
exhBeafSslEgnin Shody o yda 2 Lef SOLELCLr BREMASkeD aiun
re98§95£98§ Egm%T§?Eg§ma§§8Hence nunber of the | ast data

unit store 'S case the CTS receiving

co on; gt r u .
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information related to data units for

cohf@NS8h 85bQN JtSattildredab Bc s U68s Q@H@ﬁﬂﬁgntQ@kH@%?eH&é&ent
i ndi cated by the sequence nunber of the |ast data

infidtthat SoMdn RDS| Uudek tacept e6h S dndie ddqheft { @florMation
second aspect of the present invention is a wreless

incbhmnitda fonssysé@uande hembea OF Wald Unidk Het ahuriht Sata
are transmtted and received. Sequence nunbers are

trasgigneton ds trissand bdatepuhn f srhet i derbithy niebé>wiasaping
units. At the sane
the reception confirmation information on the subsequent data
units into bits corresponding to the relative positions to the
first sequence number. Further, the station generates
- information related to the data units with only data units for
which reception confirmation has not been obtained taken as
objects to be transmitted. Meanwhile, the RTS receiving
communicationstationreferstothebitmapinformationdescribed
in the RTS. The station extracts data units the station has
already received fromdataunits for which transmissionistried,
and excludes them from the objects to be transmitted. Then,
the station determines medium reservation time information.

Further, the following constitution may be adopted: if

data units the RTS receiving communication station has already




time, if selective acknow edgenent is applied, the
followng 1is caused to take place: The receiving
comuni cation station describes the following in
recepti on acknow edgenent information ACK: the 27
sequence nunbers of data units conpletely received in
the order of sequence nunber and the bit map
i nformati on represented by mapping the state of
reced@pt ore dhictataddh daea suhseqreob]jseyudndes tnanbaisted,
into relative bit positions fromthe sequence nunbers.
deyhe ibegt DR TSy ableriste tilve desepibon 2ddkhofibedgbhentin CTS.
information ACK. The transmtting and receiving
Inchliwh®ifiass i bRetER r6rsiNda9 FamBRRBER bhon diaddidmegxgludes
causal| data flow to transmt data and _
daferpdhk 2 dGenBhe . FaGE i WS rseend gakiRncaE? bhor el ready

refRIRRE Qo rorerety SEé’rg%ﬁf’fé%pé’%#Pé«é%S?Sa% on the A
. k .ed ' data fl by- dat i
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subsggpen rPQ#ﬂa%%ﬁF%WQE _QSESE&Pﬁgion%HQ%t eahgg%gd: the
Thus, a plurality of service ¢l assés can be handte

RTQVré’(i:éi\?{ﬁ@tctﬁﬁgﬂﬁ%eciwg%%_%ioghg{:&frggleone or more ieces

communi cation can be nai ntained regardl ess er

of S@hest 1 ¥egaeknom edaenmito r idhd ISRt ed0r 180L, 0P8 to

recei ver stations do not support selective

be ackiroh BAgeeRir. dSHE N 5:e6elive tshatin@Rsibhanstidd@s the
bit map information with zero set for all the bits of

outbembi bfmahef REEd. THEWS, thdestLELLY CHe SEAIHONSILADTS the
ensure conmuni cation with transmtter stations which

seguppoetnthieesedfctievelast data unit stored. In this case,
the CTS receiving communication station stores the segquence
number of the last data unit described in the CTS. When an RTS
is transmitted next time, the station generates information
related to data units for which transmission is tried in such
form that the data unit indicated by the sequence number of the
last data unit is not included in objects to be transmitted.

A second aspect of the present invention is a wireless
communication system wherein a plurality of data units are
transmitted and received. Sequence numbers are assigned to
transmit data units to ideﬂtify the data units. At the same
time, if selective acknowledgement is applied, the following
is caused to take place:

The receiving communication station describes the

following in reception acknowledgement information ACK: the




acknow edgenent function. Further, some transmtter

stations do not support selective acknow edgenent.

Such transmtter stations 28 disregards the bit map

information transmtted fromthe receiving end, and

transmts the bit map information to be transmtted

Wth zero set for all the bits of the bit map field.

Thus, the transmtter stations can ensure
seqgopnuaircaibcore wiftda receiver comsp bt tohg reltedresiuppartie order

the sel ective acknow edgenent function. Further, wth
ofrespeence aubdeasd the dat andp owfarimatARQ rspsternted by

wherei n sequence nunbers are not assigned is adopted.
mapReRd [Gheks salss pdrrs eerisiabp £ slad@, o Hlahe Subsaaumt segdence

and received through the data flow, and thereby the
nu%‘@ﬁﬁérﬂé“é:%ﬁﬁ‘ééﬂléveo‘?l? o Sirtdnae fren Haseanease nrebers.

receiver station are synchronized with each other. A
TR fitAd TRSetdn Y thel B reSERt HoMASTE H 9A0eRsRt enegEmation
ACgormunicatlon system wherei n random access is carried

ut using the RTS/CTS nethod together. The RTS/CTS

ort o bRagHfacH] gﬁﬁﬂig?%cf’%%f;&ﬁ%#ﬁ?s%?ab%s g ada
infSPHaf’?g%q cgrc%tdf%; eéglg%l%f c{a%at %?Low t I on J_?corc]iatgsand

response pac e conmmuni ca |on S

ackﬂgwﬁgéééﬁggfon of data transm ssion, the
communi cation station as the origin of data

tran§ﬂh%ﬁﬂ§1é§§%$ﬁmgﬁi@Etiéﬁ@%@%@ﬁéEEofHEh to the second

transm ssi on and reception of pac kets wherel any two

asPEctDbe @he gauesind 0i 50BAL RIS, carbihARtbKe AMIGRd f
%%S, data, and ackno&dedgenen% ACK are nul ti pl ei% °or
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MAC | ayer can be significantly reduced by including
baplecesueh inflymaitiioon s$Hebudes the sequence numbers of
completely received data units, bit map information wherein the
state of reception of the subsequent data units are described,
and the like. Thus,apluralityofserviceclassescanbehandled
by different sequence numbers. Therefore, communication can
be maintained regardless of whether selective acknowledgement
is implemented or not.

Some receiver stations do not support selective
acknowledgement. Such receiver stations transmit the bit map
information with zero set for all the bits of the bit map field.
Thus, the receiver stations can ensure communication with
transmitter stations which support the selective
. acknowledgement function.

Further, some transmitter stations do not support

selective acknowledgement. Such transmitter stations




as RTS, CTS, DATA, and ACK, having different purposes

in one packet. 29 1In this case, the communication

station which receives a pagket containing RTS

information transmts a packet containing CTS

i nformati on according to the contents of the RTS. The

comruni cation station which receives a packet

containing CTS information transmts a packet
disertairdsrgedat amap ¢ afdirng t i ontthe n sedntten Sraf thdee€ESving

Here, the follow ng constitution my be adopted: the
enRTSandr ansnédni t agtlvenmimineat iiorf catmettiiom canbspecahymitted

whet her the receiving communi cation station nay add
wiRSZewe srafatfiognal d WRSbigs abtthe hitthingpchbeldi n TRTS, the

first informati on which indicates whether RTS
trRREBLRREF oS LARYOBE GdBelNEBrETSONMERsARELEY Hithheeceiver
. __outcome of the RTS or not _is described. Then, the RTS
stpldanyiHy it SHRBALEdthDAcieaEi A q%wsl%m%rt funghjon.

add nformation to CIS based on the fir
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Sygggm to.transmt to the RTS transmtti
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past fromthe station to whic Irecte

Syﬁbﬁrohgﬁganﬁitgnegéﬁnggﬁegescr|bed here refers to Nbre
bit which indicates the presence of subsequent

tramrsmiifat aspéct her packabresafe {Rechtk8n is a wireless
Alternatively, it may be judged from ot her neans than
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present in the station to which the RTS is directed to
the @ AdTemethod together. The RTS/CTS method is such that:
the communication station as the origin of data transmission
transmits a request to send packet RTS. 1In response to the
receptionof a response packet CTS fromthe communicationstation
as the destination of data transmission, the communication
station as the origin of data transmission starts data
transmission.

The transmission and reception of packets wherein any two
or more of request to send RTS, confirmative advice CTS, data,
and acknowledgement ACK are multiplexed are permitted.

The amount of overheads produced in the MAC layer can be
significantly reduced by including pieces of information, such

as RTS, CTS, DATA, and ACK, having different purposes in one

packet.




the first information. Exanples include the follow ng
case: 30 a station receives an RTS froma station to
which RTS is directed. However, the receiving station
itself received a packet from another surrounding
station and thus has set a NAV. Therefore, the
station cannot return a CTS, and the data transm ssion
sequence i s stopped. There are al so cases where it can
be | Ddgeldis bases, athampnaiuidrc 0arTRiteatibanwhi shok¥ceives
t hat subsequent transmt data is present in the
a psicikteitaronttta whirghRRT Snfsrdat éohedankmiterpadhet containing
followi ng constitution nmay be adopted: the RTS
CTEedaifeirng té onmmadicoadiog dtcattiton cetogmizest f tiom REE. The
information in the RTS that the RTS transmtting
CopBHufArEaPnoRtatiar i Wh ¢ls n9sgiips ¢ Peaksli codatantihg CTS
. _receiving comuni cation station itself has already
lnff%@é%éan Yranggid casachatecrrsaipérgidatgaccording to the
omuni cation station adds ACK information to CTS to
COHB???? 8? the &fate of data receptlon Further, the
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I'S Ccase oW ng COﬂ

or FRY . belﬂ%§gaséh% dgt8 rﬂ%@;t"iﬂ%&fﬁ&?y %?h'c%n indicates

station recelves data requestlng

whé £ROS AT i RG o rHAVTVRI AL 1D SR 8- ¢t ttﬁ%sqa ed as the
recei ving comruni cation” station judges that
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informati on when it transmts a packet of some
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sonme cases, ACK information maybe ad ed at the

to AT baiskedebnst lad | DI < Heddesiatio ihhtBetiM®, irff there is
transmtter station judges that it has not

data the station desires to transmit to the RTS transmitting

communication station, it adds RTS information for the purpose

of transmitting the data to CTS, and transmits the CTS.

In this case, the RTS transmitting communication station
determines the first information, for example, based on
information elements contained in the packets received in the
past from the station to which the RTS is directed. The
information element described here refers to More bit which
indicates the presence of subsequent transmit data in the packet,
and the like. Alternatively, it may be judged from other means
than information elements that subseguent transmit data is

present in the station to which the RTS is directed to determine

the first information. Examples include the following case:




31 received ACK information related to previously
transmtted data, it sends a request to add ACK
i nformati on. However, with yespect to packets in
which RTS information is solely transmtted, ACK
i nformati on need not be added by way of exception.
Further, data requesting an ACK may be transmtted as
a packet directed to two or nore contmuni cation
a stattiiconsece fuwd herRTS ieofad kot hgn consl i ¢lWRTON. Ay rdeted.
adopted: the RTS transmtting comruni cation station
Howegeaest she hee IS ime o ati mgn cidraalirfi eatdedivest at penked from
return an ACK of data which has been transmtted so
anpgher|suntdundiagesteheoRERd cansmhas ispg a dé&vnunTharebare,
station nmultiplexes an ACK request for requesting a
theepliphion ABRNPHt FCARIRTS OIS staitd i He t et mekradampssion
transm ssion transaction, and transmts it. Even if
SeHH@nﬁq’SSt FEORPRT t | TG SRR IdAC GRS eSS APPSR 1 @aa&ﬁ gudged
an _ACK, ‘}%}fg%CK IS not returned sonetinmes. Possib

b2 B GBS IeC PRARTE P AR LA A s TOS 3 BRg yr ansmi ¢

daféﬁistvﬁgﬁsﬁpi‘@k i) 463 PR Ete rinf GRS s Coea.
ot WETTTY RS e 08P PSR FUbeh, T h gggBled: the

T le‘il”‘% ReR- PG eeh SR ERETYR T P el ere

1nf BERa 800 RES ché ﬁ@rttl'fa'{gtﬂétfgr %E?ﬁ%ﬁ%ﬂﬁ@tﬁ%’g‘)@omunl cation

transacti on, ransm t he comruni c

st§£§éh Qry %ygﬂgr&?%'r\é%ﬁﬁrt RISaWHd rabe 1 RCK g EGHRSE i cation
Itiplexed réturns an ACK which | ndicates vvhet her it

stQ‘@ﬁo:ﬁ’rQ@%iﬁ’ eo8Phetedalhecreeopll onofr Wl acase, the RTS
transmtted from the RIS transmtting conmunication

re8éatinf.cornunieastiadd efabasn d@dd edK OnteeRbYEoHAMACTS to
transmtted fromthe RTS transmtting 32
notify of the state of data reception.

Further, the following constitution may be adopted: in
the data transmitting and receiving procedure, the data
transmitting communication station specifies whether the data
receiving communication station should return an ACK. The ACK
includes immediate ACKanddelayACK. Inthiscase, thefollowing
constitution may be adopted: the data receiving communication
station receives data requesting ACK, fromthe data transmitting
communication station. If the data receiving communication
station judges that it has not transmitted an ACK of the data,
it adds ACK information when it transmits a packet of some kind
to the data transmitting communication station. In some cases,

ACKinformationmaybe added at the transmitter station’ s request.

At this time, 1f the transmitter station judges that it has not




conmuni cation station, it may nultiplex an ACK

indicating that it failed to properly receive the

data. Then, it may return 3 CTS requesting to

retransmt the data. A fourth aspect of the present

invention is a wireless conmmunication system wherein

the data transmtting comrunication station acquires

- transmi ssion right on the medium and carries out data
receAmadiACH imfo red eenr &1 a bad tolperaddtcaus Ineceavsmgt ted data,
conmuni cation station. After data transm ssion from

ittsendiag geguassnia adddCrconfumatsitdron $ioateiven,iwith respect
stopped, the presence or absence of subsequent data

togpagkrt gldimawhighsit ? tindy raerhon Eatsole sy sriagwnijtged, ACK

. detected. If the subsequent data is present, it is

infageaghsnereeopotheedafdetr ANsHRYt PhgedermbAPRat i on
station acquire transm ssion right

t f
tranwwgﬁg He? SRR ERIEMI aat%CKm%ysqegtrté:ath@ﬂ as a
tFOﬁg ;Lhe sgbgﬁﬂgent data is $resent at the data
Paf Shstt terhgc HPcafi BRrsta Wﬁ?laaFéontFBﬁEh?‘é%ron
exanp E T e RS Qe Oh "Rre Fr bt pRECR e MR P erigthe

exanp cases wherea

RTSOMTRUH G400, 5t aly %n&%%gllt%ﬁet be.daga rf%cfljhe‘éétn& the RTS

conmmuni cati1on - station an data recei

reEQTPHRL G SI AL AD sk 8EYEASE o & &elbn B AbRG A8 4 which

transmtting conmuni cation stati on does not start

ha 8@l £ PRSEh 86188 s APLr Casgst Mher e 4 apalidr dat 2, 4986t ing

not reach the data receiving comunication station.

conliién £84 81 68 GRIaiRG HOTHLN Sadd QR mtrtbgles@rSetegtesting
the presence /absence of the subsequent data at the

a rd8u@nid AASK hitiongh RTO FaLH CAtd i0fy Shaheah lasedrafshiesion
communi cation history of transactions based on

tr&flSA T on Orandhergdasmaitsatsm tting 33  conmuni cati on
station can include in a packet a specific
Even if the RTS transmitting communication station
reguests an ACK, the ACK is not returned sometimes. Possible
causes include that transmit data was not properly received,
that data was property received but the reception of ACK failed,
andthelike. Inthesecases, theRTStransmittingcommunication
stationmust verify whether to retransmit data. Inthese cases,
the RTS transmitting communication stationmay multiplex an ACK
request requesting a return of ACK into an RTS for starting data
retransmission transacticon, and transmit it.
The communication station which received an RTS with an
ACK request multiplexed returns an ACK which indicates whether
it has properly completed the reception of data transmitted from

the RTS transmitting communication station. If the station has

failed to receive data transmitted from the RTS transmitting




informati on el enment indicating the presence/ absence of
the subsequent data and transmt the packet. In this
case, the data receiving cdmmuni cation station checks
the information el enent, and can thereby detect the
presence /absence of the subsequent data at the data
transm tting communi cation station. According to CSMA,
it is confirmed only for a predeterm ned period that
cotmhgnieditaoni st gt bam, idnday el tihel @openadCnnddicdas ing that
only for an arbitrary backoff tinme before transm ssion
itr fghtedi scapyapeedy Tecthes commadtoat i Gheanvitomagnreturn
wherei n medi um access control is carried out based on
a Ethnregnesgang FecepbragsmébnibAi dation station tries
to acquire transm ssion right on the nmedium and
t ran@nf PRr B sEFPRETL ot - @ nRsEImingiendlion Agt pngireless
ot her communi cation stations’ transm ssion right.

co*ﬁgpéﬁ9tlpp C%ﬁSB%mnad@“3§§Pér fidle t hdladat a transmitting

t t t at t
coppR ek LPAS ”?%%‘ui?%ﬁgfﬁa?asﬁnﬁése%gaf%gaammedmm
t th th RTS/ th
and? E%“%L%Sgt%ﬂ%?@ FeC e b e, i L ata

reeéiGhchéoﬂﬁﬁﬁéFgF§Q§ng§§£ggntransn1ts a request to

send n'response "to the reception of a

respz@ﬁé@rp%%%%t %féé&ﬂ%‘%wﬁ GOTRUINE £AT 10N 5 Siféﬂé&ﬂlééing

the destination o ata transmssion, it starts
coﬁﬁéﬁ§8h§§bﬁnst$@1&ﬁ5f%t§ﬂd§ﬂ@%ﬂ'%ﬁkﬁ%&%%%n%%nBEoébéénce of

carried out, the data receiving cofmrunication station
subsagedht St HEMHhe Bh8a00t On dhe £y lamhl%lalt%&aét Afion

ot her comruni cation stations' transm ssion right
1sﬁb©é@b¢d4tIﬁ&he@hﬂﬁﬂ&héﬁ@d@taﬁ@@ﬂé&bﬂﬁﬂﬂt;smadee351er
ctransmtting communi cation station to transmt an RTS
fof othd4 datmanswiristiing inke cubssguendi datscathiom exanptguire

when the data transm tting conmunication station
traesmiveson dighy RIS, trénsahtting the subseguent data.

The state in which, though the subsequent data is present
at the data transmitting communication station, data
transmission is stopped corresponds to the following cases, for
example: cases where an RTS from the data transmitting
communication station reaches the data receiving communication
station and the data receiving communication station returns
a CTS, but the data transmitting communication station does not
start data transmission; and cases where transmit data does not
reach the data receiving communication station.

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




transmt an RTS with a shorter frame space for
transmtting the subsequent data. A fifth aspect of
the present invention is a Xpnputer programwitten
in a conputer-readable format for performng on a
conmput er system processing for controlling
comruni cating operation in the conmunication
envi ronnent wherein random access is carried out with
comhgnRTELCTE matdtddruseant dgetlhele. im sheacRe8 G Sspecific
met hod, the conmunication station as the origin of
infarmatieanskessnsn inchimsire aEhegpestence sBmepackef the
RTS, in response to the reception of a response
SUBSERBENETE ¥4 BRT ttHesEHuhhe MAcket st Anitdn msathe the data
destination of data transmission, it starts data
ref:reéﬁéﬁgs%m@wmmélﬁp@%@ﬁ%ﬁbﬁpk@@eauew@ péAment,
ual i urln ste in which, when an RTS
ange‘f:%]? G%C. t§/ BIPTRIRGR Apenge iof ﬁfélssﬁ\&@aequent
a,_rat rmning ste n which a data rate is
dafia aF tﬁ% SBE r%ﬁsvhgtﬁﬁggaP@auaaa?ngn oFtrbiefve
Si sn1t h_the .
ra?éﬂ+%oﬁ§%g;§8 i’'n %ﬁ§ :?%%é? 4%% o5 ?ﬁ%gegermlned
pelbe8 Ued Rbe RO kP oSl s LRI LR 08RY-8 188! Baics

transmtiing step |n Whi'c

oni?cféa‘:’eéjn Aala A €3N 185 B%fgghcgggnglfﬂ%EQEOg?lght

information 1s ca r|e out based on 't

isdesaiiled i in the (Ienudy Saxidh %?Rﬁ%ngfentthﬁhgﬁfgiﬁ%edlum

invention is a conput er programvvrltten In

ac6O8PWdTcrRagahd £ f ddrat tf }9£sé@rdrVCQQAOUcthé”%lat%”r@ce.xv:.ng
conput er system control of communi cating operation for

cotmansoi t 1 oM gs e read M NG A aplolidlel tyafbmiakadorNki§ht on
Sequence nunbers are assigned to transmt data units

the¢ meddent, isfnd tlensiaites a signal onto themedium foreliminating

other communication stations’ transmission right. Thereby, it

can be made 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
together, the communication station as the origin of data
transmissiontransmitsarequest tosendpacket RTS. Inresponse
to the reception of a response packet CTS from the communication
station as the destination of data transmission, it starts data
transmission. In case this medium access control is carried
out, the data receiving communication station transmits a dummy
RTSontothemediumforeliminatingother communicationstations’

transmission right. Thereby, it canbe made easier for the data

'transmitting communication station to transmit an RTS for




units. If selective acknow edgenent is applied, the
followng steps are provided: a step in which, in
response to data reception, 3the sequence nunbers of
conpl etely received data units in the order of
sequence ,nunber, and bit map i nformati on represented
by mapping the state of reception of data of the
subseguent sequence nunbers into relative bit

CRgsimy F £ sHessagarhcdmnbdios, esprpdescrlidedhd gata
reception acknow edgenent information ACK and are _

Ly SHEHCOHRAN A E £P1 St ARHICBhT ¢ B bY pae demmy RTS, it can

i ndi catin causal data flow is added, and transmt
A i G R hBR GG LAPES SRSAR APFIGRNR tL1ng the

event h aspect of the present invention is a conputer
&bfﬁﬁ¥§ﬁ¥m99?@én in a conputer-readable format for

f I t . i, f.

Cont ol 05 SSRRTE Oat FiG CHRSFAL| GHUERCERR 12 a computer

oS P Aol F 1 OB R P RS §E e B

ont BB &S BROM+oLRE G ARMHYE CRE1D 133ld OBAtNiBe ing
origin of data transmssion transmts a request {0

opeeld iPACKLEh &I SiumliA i EES RBASR v ilrO kRS IR i PRa RloR access
response packet CTS fromthe conmunication station as

ist berdesti mat ivrcofrdakas/carsibssbausdd Slqdedat &y the
transm ssion. The program conprises: an information

RTgEnESate tigo bt epel dombighcy el o8& tatfiohn®s ited origin of data
i ncl udi ng request to send RTS, confirmative advice

tr@&nSpidatian t3tnsamnid s kreetgesern dALSG kS RgeReitredponse
and a packet transfer comuni cation step in which a

topdekeecephépriaf amespmnsr proke tiEL €sonfrHentommahieation
of request to send RTS, confirmative advice CTS,

stgafan amihackennl malgere o Adka dnensmission, it starts data

transmission. The program comprises:

a communication quality measuring step in which, when an
RTS is received, the quality of receive signal is measured;

a data rate determining step in which a data rate is
determined based on the measured quality of receive signal;

a CTS transmitting step in which the data rate is described
in CTS as the outcome of the received RTS, and the CTS is
transmitted; and

a data transmitting step in which, when CTS information
is received, data transmission as the outcome of the CTS
information is carried out based on the data rate described in
the CTS.

A sixth aspect of the present invention is a computer

program written in a computer-readable format for carrying out




mul tiplexed is transmtted and received. An eighth
aspect of the present invention is a conputer program
witten in a conputer-readabbe format for perform ng
on a conputer systenprocessing for controlling the
communi cating operation in the foll ow ng
communi cation environnment: in the comrunication
envi ronnent, the comruni cation station acquires
ony @ SPEsesn syisgem eenthelmedi gombehdcetiingcapeiresiout for
data K communication. The program conprises: a step in
LrgmiseR LR gid efEE 1V ABgehpéush i Farsnfla t dat fr-omSequence
g%her conmuni.cation stations is detected; and a nedi um
NUIREESATDAPPIPNE P FhaRfATd R, 4447 pBd perse idgntpéy the data
undgtectign qf %he preEenci gf transmt data from ather
cofmunt c &S 6T StVat PORSOVaC LI HRAR T 6t 2BPL Affatilify tPhéowing
er._conmmuni.cation stations' transm ssion right is
St?%%n%ﬁﬁt?éavéﬁ? * the medium so as to nmake easier for

th ' ti t at,i t [ ‘

tr ans o bR R T i Rt ThRRG MR U Eahpaepncs
nuRbRYE T SRSl Ir}tgré Qeipgdti'afttahltnti% £19bEa e%qﬁ ge&&ence

t he pr esent” I nvention are conputer prograns Wi en

nuhBed, GOPYL bl eadebh R f P&ﬁ%gfr@% chE %E%%Qgg r:lh ngyth@ state

predeterm ned “processing on a conputer sys

ofdeétdption. of AN r WA SubsWRRRNnNSEBLESEORAbers into
conputer system the conputer progranms according to

relBeite it pOset 9bhs ASREERS RiqudiRPREEBALs] NVRNELE9Rribed
deliver synergistic action on the conputer system and

inoperatpt3dn aschnoellesigeaenuniieddraded camk Weid a are
plurality of such wreless communication devices are
trgnamiededp ddl d a wirel ess network, the same action
and effect as with the wireless communication systens
accox @giteg io wheH informatfounrirdiaseiotes a odusde data flow
. present invention can be obtai ned.
is added, and transmit data and an acknowledgement are
transmitted.
A seventh aspect of the present invention is a computer
program written in a computer-readable format for performing
on a computer system processing for controlling communicating
operationinthe communicationenvironment wherein randomaccess
is carried out with the RTS/CTS method used together. In the
RTS/CTS method, the communication station as the origin of data
transmission transmits a request to send packet RTS; in response
to the reception of a response packet CTS from the communication
station as the destination of data transmission, it starts data
transmission. The program comprises:

aninformationgeneratingstepinwhichvariedinformation,

including request to send RTS, confirmative advice CTS, data,




According to the present invention, an excellent
W rel ess conmunication system wreless conmmunication
device and wreless conmunig€ati on nmet hod, and
conmput er program wherein the RTS/ CTS nethod is used
together and further access control can be favorably
carried out based on CSMA can be provided. Further,
according to the present invention, an excell ent
angi pekosy ledweurintafiC8n systyeneraiedl eessdcomuni cati on
device and w reless conmunication nmethod, and
conpat BRCkebgk bam whe¥ efommunigtalyixn t3tagf inypbdcof a packet
frames, such as RTS, CTS, DATA, and ACK, are
Whﬁﬁﬁtliﬂp%&éalo AR 0TGP BBGES [odxi bf erma hhemioft Faguant to send
rece|V|n procedures can bhe provi ded and_over heads
TearFyet Jr’g%fde‘be egdrige CTp’Sno@PHéd anstagkaPrgctegenpat ACK are
i,nyention, a transm. ssion rate can be
mu@% g?éadbé§e r@HSFﬁEtaaaﬁpgyrSFeﬁgﬁgrve si gnal s.

on of transm ssion rate can

be B T AR f Eﬁ%c%\l%npr%%%ta“?‘feﬁh%%ﬂ%é oft Faguter
e UBLBEILEB (1A M LD OO EL b
on@cEM e ; §fér9§§o glﬁg%gg%mq%nﬁ‘;&%?ﬁmnlcat1ng

receptlon err rate arisin

opELHEL YRt AN hd NeChanngly zcgjﬁrﬁr@ calt el ngi %rﬂn@ntcheln the

anmount of interference correcte In two steps.

coftdlih DEE t 1 8R CAFl Nchrlcdhtt, Ne LRI €SRRLn 1 dWentd %‘Eat@@haacqul res
units 38 can be effectlvely mul ti pl exed whi

tr RISh{I &1 phogeghf e drs thes addh eaebhebrFukt Bsfrlébeout data
RTS/ CTS procedure and delay ACK can be inplenented.

coMsunicesibdbh, (e gmigrandfcoayariheads produced in the
MAC | ayer can be reduced. Further, according to the
pr esestepnewhiich,thecprasancal ibhenas diet nan st at deda from
regardl ess of whether selective
.other communication stations is detected; and
a medium access control step in which, in response to the
detection of the presence of transmit data from other
communication stations, a signal for eliminating the other
communication stations’ transmission right is transmitted onto
the medium so as to make easier for the relevant communication
station to acquire transmission right for transmitting data.
The computer programs according to the fifth to eighth
aspects of the present invention are computer programs written
in a computer-readable format for performing predetermined
processing on a computer system by definition. In other words,
when installed on a computer system, the computer programs

according to the fifth toeighth aspects of the present invention

deliver synergistic action on the computer system and operate




acknow edgenent is inplenmented or not. Further,

according to the present invention, the anmount of

over heads produced in the MAC | ayer can be

significantly reduced by including pieces of

i nformati on, such as RTS, CTS, DATA, and ACK, havi ng

di fferent purposes in one packet. OQher objects,

features, and advantages of the present invention
aswWiireBesgppamennitapheon haceibosi mafiten of pltheapriéyent such

dnvention described later and the nore detailed
videdesispePBRuR bkeh on Mleydmescererstdtted e etbdpanyiragess

drawi ngs. Brief Description of Drawings FIG 1 is a
“e&ff"é’\ﬁkng §h9 uzirat pR§LIGR erdhprEfetttRE wiitdpdshe i vhreless

conmyni cati on devi ces constituting a wreless

COE]BWH&H@&&PPOW%V%%ﬁﬁclf?réiﬁnélnﬁaotmﬁeétlréft ind prddeppprects
enti on. ng schematically
£ BAGOEFEERRG CHECFLAG: FBRaPeCOREE bRt on of a
i t d whi ch t
conmirSatT oS Rt G5 BRerR™ '%’ﬁe‘feerpf'el‘é%mnaﬁera ea_ hijireless
cofgﬂgﬁghg‘ég :?3%1!? r[?r e%ﬁ%elé‘s ntd catlonlf ofiﬁatlce and

aw ng | ing an exanpl e 0 a rame

w15:‘§§gsb%&rﬂﬁl%a%%n%m%%c%éfi gggggﬂld}g&fe%n the

he present 1 nvention

RTB/b?gtIﬁ@EHM 1%nu§é§rﬂ8cf319{ef Rgd f@P%BéI’ Lgdégbsotzog%‘ 1 can

FIG 5 is a drawing illustrating several exanples o

be PERUS raphi Cha ealleBeodel basda &h &shni SaR WL AWEHFided.

expl aining the process for determning a transm ssion
rat erifitifey bekessiagialnhed iRy sheahacsh! AM8xctPlent

the present invention. FIG 7 is a draw ng

wiréelassrabhmgn Bk eanplyves tefm,t e repelsat tofimunication device
and wireless communication method, and computer program wherein
a plurality of types of frames, such as RTS, CTS, DATA, and ACK,
aremultiplexed, andthereby flexible transmittingandreceiving
procedures can be provided and overheads can be reduced can be
provided.

According to the present invention, a transmission rate

can be selected based on the quality of receive signals.

Therefore, the imperfection of transmission rate can be

eliminated. Inaddition, whenatransmissionrateisdetermined,

information, suchastheerror ratemonitored bythe transmitting
end, is also taken into account. Therefore, the correspondence
betweenreceptionqualityanderrorratearising fromfluctuation
in channel state or fluctuation in the amount of interference
can be corrected in two steps.

Further, according to the present invention, data units




sequence of the RTS/ CTS procedure according to the
present invention. FIG 8 is a drawing illustrating
an exanple of the applicatd®dn of transmtting and
recei ving procedures according to the present
invention. FIG 9 is a drawing illustrating another
exanple of the application of transmtting and
recei ving procedures according to the present
cambentfoect Fr y 1o litsi ral atrevivhg liel thistRER /RS prarrdchere is
exanple of the application of transmtting and
usege sogeh§epr ocdtitlesr . ddeo i T 1o Rtnsgshesemnd delay ACK
invention. FIG 11 is a drawing illustrating the
c ol - proceger ety Ehgrawund daeve b feds praduced
., data flow. 0 assuned in the present invention. FIG 12
1ni3%§ &PgwﬂﬁéeFlFégtPStFﬁﬁuﬁe@oncrete exampl e of the
i nteractjon of individual fields which occurs when )
sele%PF%éerackn%ﬁf%ﬂﬁkﬁ%nt 59 cdllS edPEGESRIT h RRGERESON,
. her. FIG .13 i.s drawmng illustrating a
ol aYE PR P it S St Pt YR i edipative
I e S/ CTS procedure are
ackRbRicueR el 2y AK18Rdn40q bhe B

applie rawmng illtastrating an exanpl e

of t e L [ L C.1S it Atte n
ool SO B R LG Lok IR S fihoune

ofPbOEeHHEAs2660hHERE A the PReseRleri BYANLLOD; Ekgacéﬁtly
is adrawng illustrating the franme format acgor I ng

retiackBERB0A ki rfd Bickld Srai A dWhdgibh) UsidiptdnaTkhecrs,
constitution of franme fields in PSDU
DATA, and ACK, having different purposes in one packet.
Other objects, features, and advantages of the present
. invention will be apparent from the embodiments of the present

inventiondescribedlaterandthemoredetaileddescriptiontaken

in connection 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 is a drawing schematically illustrating the
- functional constitutionof awireless communicationdevice which
operates as a communication station in a wireless network in
an embodiment of the present invention.

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

present invention.




FIG 17 is a drawing schematically illustrating an

exanple of the operation of the RTS/ CTS procedure.

FIG 18 is a drawi ng explai®méng the action which can

occur at surroundi ng stations when the RTS/ CTS

procedure is carried out between the transmtter

station and the receiver station. FIG 19 is a draw ng

expl ai ning the procedure for determning the

trang@icssidonis ate dyedeirgf 1hbusntatendgr ansaotangie whienthe

STAO as the origin of transmission transmts an RTS.
comsGitagion @fdPEMUng illustrating an exanpl e of the

operation sequence in which packet transm ssion and

r ecepiiFord 16raafsaving i ldasdd adr nohee RISE CES apipdeedu 8SDUs

according to |EEE802.11 is inplenmented with traffic
whighoGgR PEPLPBiredG 21 is a drawi ng explaining an

exanple of ,the application qof transmtting and o

recei an6f P GcRHRY 819 £EPdrANAEGY §° PROCSSEsEE deternining

i.nventlon.

Fl 22 is.a draw ng expl ai.ni ng anot her ,
= AP TIoT FRte G0 FE AL GRS GO ARG S Seoording
r I Vi rocedures accordin to the present
toi%@%n F%%?BﬁllnﬁFﬁflE§-is a d?amﬁng expl ai ning a

furtPgé.%&ﬁyyB%a%ﬁ&éﬁ?%ﬁ?ﬁ%&%&%g@%?e%%%gg%kﬂgtheEpﬁfation

procedures accor tion.

seffichSed o Q‘M@%@/Eﬁg’@é%%é%e%%@tﬁ%%%$ Ofs the presernt

controlling the ju mat i on
invBdik€ahing that an RTS may be nultiplexed into a CTS'
shoul d be set or not. FIG 25 is another draw ng

expl aigi ng the gechaniis for uHOHI0ld | BE thRNIINBNt the
of whether "information’indicating that an RTS may be

appulithplexesf thrbasai EESngdiukdcbevsal odiurdd &ccdbding
is a further drawi ng expl ai ning the nechani sm for

to the present invention.

FIG. 9 is a drawing illustrating another example of the
application of transmitting and receiving procedures according
to the present invention.

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

FIG. 11 is a drawing illustrating the acknowledgement
procedure related to data other than data flow 0 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




controlling the judgnment of whether "information
indicating that an RTS nay be nultiplexed into a CTS"
shoul d be set or not. BestdOWbde for Carrying Qut the
Invention Referring to the draw ngs, the enbodi nents
of the present invention wll be described in detai
bel ow. A System Configuration The propagation path
for conmuni cation the present invention assunes is
thgi RESEETS ardcadueewerk eppbaeHt anong a plurality of
comuni cati on stations. The comunication the present
i nveRtten 43 amrawils asitlgues taad irgr aedampafidicthe pequence
., Which information is transferred on a .
lnp‘é]ék%]f’ affdckde bapenityed ancegspeet ved Waegnoh TCP/IP in
ni cation station, the follomnng descri ption

acgel ABSSsividhe tRadHel RECHI VIS MAEREFLNg Hed pkRgeRresent

|nv§nt|on can be expanded to cases where a
inyeRhdRPssi on medi um conprising a plurality of

usedrEasY 1 LA e el Thb R bERE o ndRRo faane format
acgggagﬁp %EV%gghgp gh conmmuni cation station can
ransmt information in

?g?gggpqg&%&e *aﬁu%%tllﬁ C.Lelslz.lcégcref;c‘%eﬂ%@hg %%ﬁ%t%u@%% of frame

£1E988URNKCAERAN sStations can build ar autononous and
decentralized wireless network. The autononous and

decent s ahi7zeda \WMd-0l1935s SN €21 1 PR11S%sLEM Agem @Qample
have the relation of control station and controll ed

of sthti OperhBisHChf atMb rRT €5STSOpTYBEGALEON system  f
or exanple, each comunication station sends beacon

i nf oF D@L iI18Nis aTheawind ecp lEherielythaf@uiBnotheth can occur
comruni cation station |ocated nearby (i.e. within the
at rangeowid oogymatrtdahnisonheaf thORTE ASBN@erocedure is carried
out between the transmitter station and the receiver station.

FIG. 19 is a drawing explaining the procedure for
determining the transmission rate mode of the entire transaction
when STAO as the origin of transmission transmits an RTS.

FIG. 20 is a drawing illustrating an example of the
operation sequence in which packet transmission and reception
transaction based on the RTS/CTS procedure according to
IEEE802.11 is implemented with traffic through TCP/IP.

FIG. 21 1is a drawing explaining an example of the
application of transmitting and receiving procedures according
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.




of itself, and infornms them of the constitution of the

network. A communication station which newy energes

in sonme comuni cation statdlon's range of

comuni cation receives a beacon signal, and thereby

detects that it has entered the range of

communi cation. Further, the station decodes the

i nformati on described in the beacon, and can thereby

r ecofjhtzeZB hesnet ek iaed eparltdiciipat @ furttier netamrke of

In the wirel ess network according to the present
trppgapttonyg ansbraualvanp@rstediors aexohdige hedbenpresent

signals, and nodestly and tenporally synchronize with
inggahigeher . Thus, transm ssion control is carried out

wherein channel resources are effectively utilized by
tran$h¥ssi?dn IAG) FFaNBRg h&HPig PRt | e digicdipsd sm ~for

o TR Rt e R T o
o SR At R A 200 T TR e
Lo2 TR 8 BSeRbORBLATAEl, PR SO0 oL Ll s o 2or

coﬁ@ggyf{ﬁ@ﬁ:hgg m%ﬁc 'n%rbf %EQEhQ?R‘Eh%ﬁgﬁg%ithI{ﬁ%at1ng that

net wor ases, owever processin

and§'§§rﬁ1£’§db@erh@l’\{:i;§lé‘>9éd NECESSAT ¢ty pﬁ‘fé@fcﬂ%ﬂ bé’e@lc%(r not.

he conmuni cation stations constituting t et wor

FI Grici bleust natest ROr eKaNRIR; 8k EQ@th?P&Eé Fnbeﬁaﬁflsm for
communi cati on devi ces whi ch cons itute the wreless

coSOABUN] €@t he A uSlyFlke@m d MvARs: BEBodhFBRhaef chRe AreI8My that
invention. This wireless comunication system does

an RS haye bdrenued Bl @fed ofntt®n rorssteid o ael set or not.
controlled station. In this conmunication system
each conmuni cati on devi ce autononously and
decentral i zedly operates, and an ad-hoc network is
f ormed. Best Mode for Carrying Out the Invention

Referring to the drawings, the embodiments of the present
invention will be described in detail below.

A. System Configuration

The propagation path for communication the present
invention assumes is wireless, and a network is built among a
plurality of communication stations. The communication the
present invention assumes is store and forward traffic, in which
information is transferred on a packet-by-packet basis. With
respect toeachcommunicationstation, the followingdescription
assumes single-channel 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.




The figure shows how the conmuni cation device #0 to
the comrunication device #6 are distributed in the
same space. In the figure, &ach conmunicati on device's
range of communication is indicated by broken Iine.
Each communi cation device can comruni cate with ot her
comruni cati on devices |ocated wthin its range, and
the range of communication is defined as a range in
whi chna wigaakessrrarismnk edcbydéagh sthtiporedantteiheersion,
wi th ot her communi cati on devices. Mre specific
caglsepmprndaatienl sbetgpneaanTHéreothuni(canfionlgevicensmit
. #0 is located in a range in which it can conmuni cate
- IngPrRathendohRORPEARNEA YdéW degcres samP ey ke heegd on CSMA
nearb¥ t he communj cation device #1 is located in a
(CRERdE w’?%ecri}’“nﬂctjo%}? c%ﬁﬁﬁﬁ?bateT\mSh e Communlcatlon
N ﬁnnun|cat 8 geV|ces #0, #2, g 34 | ocat d near
StERACES AR RHLFBn>BesPEENOROUS sa g car eant ha l?%ﬂg@lrﬁless
neﬁ@b% it can conmunicate wth the 44 comruni cation
evices #1, #3, and #6 |ocated nearby; the
co ted.in range i n i.ch.
o e R S A a5 ot s o

sygﬁ’éﬁt% eRealdy; ha{fget%%n':‘gﬁ;iaccaitd N, feviGe #4 I iqn and

[ ocated in a range I n wh can conmuni cat e VVI

cohPBo EPBHUN LAt d 0N deVLGER é#%lr%]bes%ngoﬁﬁmnlgﬁgtlgﬂ system,

near by; the conmuni cation device #5 is |ocate

fof @RARp 1N\ GhebhmER e £OTBRIBE §8Y 6n Wehist® con information.

comruni cation device #4 |ocated nearby; and the

Thé Gatiogat h Pl e rie dihd06akRank Bat Boh &G’ iidh located
which it can communicate with the conmuni cati on devi ce

ne#Zby odateedwheni hythd\bengeanimebBingahi eatisngas f it@@ Ptésence
bet ween certain comuni cation devices, a "hidden

of tidradlfal andxirsf srmdittidencf tréventoaktisutdebhnefl the ®etwork.
conmuni cati on devi ce which can be heard by either of

A cohwus doebhpo sttiadn coesh icesnewhyenecgebAg stndceanhnication

station’s range of communication receives a beacon signal, and

thereby detects that it has entered the range of communication.

Further, the station decodes the information described in the

beacon, and can thereby recognize the network and participate

in the network.

Inthewirelessnetworkaccordingtothe present invention,
communication stations exchange beacon signals, and modestly
and temporally synchronize with each other. Thus, transmission
control is carriedout 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




ot her but cannot by the other. The scope of the

present invention is not limted to the above ad-hoc

environnent. It can be wi dedy applied to other nodes

of communi cati on wherein each conmuni cati on station

can directly and asynchronously transmt information

in accordance wth the access procedure based on

CSMAW th the RTS/ CTS procedure wused together. FIG 2

prediegeatiicd] pgniladusttr ases the functional constitution

of a wirel ess conmuni cati on device which operates as

a CORMENPEREFDHLIRY atti §AChnCamipbrationattirion,ndgacribed

enbodlnent of  the present invention. The wirel ess

86Whuh?&ﬁ%%ﬁ?%@&?€érl?ﬁ‘Wﬁéaﬁ1@U?EY6§WWNﬂ#%ﬁQﬁHﬂStatlon
cess, control based on CSMA using the RTS/ CTS
oeaaE%SlPaa‘a?rfé}t PP BT AT & nWSPRE FrEdey fpwever, the

aut onom)u nt.ral i,zed comuni cat.i_on enyir onpent

orP RO oS EON TIPSR Fares %&@Sﬁ@&&.%@er rmed by all
th&evc%‘%%%%&%m P I rpbPE AL 105 B G bt or
102, paccentrafy dlﬂ}{{e@ éﬁ” X;IQ[ le o %OJ] ?f%%&{ﬂ% of

unit 1 4, ara ransm -t

coﬁﬁﬂhﬁ@%t%@ht 1941 8Ly anﬁd@ﬁ% 1080ni§§£&géo GGEI VEE Leless

unit 110, a beacon anal yzing unit and an

cotftli@h BBEH B8R SFAHdNInWH bmpddimdhe dMtREFAGE M nvention.
exchanges varied informati on between it and externa

Theg Ul PHBDE s § & Ehm BT NN GYRRBIEHEB0 o8 AW he relation
connected to this wirel ess communi cati on devi ce 100.

ofTheodatralbubkaribf2 hadusednte@oliespor atiakY ont.ore datatchis
transm tted from connected equi prent through the
commtiei tateohOdysvemdadach ecaimied ddvieghed iver eh€s8omously
transm ssion channel before the data is sent out
ant eyt takl 2exd ey bpeeat@s, and an ad-hoc network is formed.
The figure shows how the communication device #0 to the
communication device #6 are distributed in the same space.
In the figure, each communication device’s range of
communication is indicated by broken line. Each communication
device can communicate with other communication devices located
within its range, and the range of communication is defined as
a range in which a signal transmitted by each station interferes
with other communication devices. More specific description
willbe given. The communicationdevice #0 is located in a range
in which it can communicate with the communication devices #1
and #4 located nelarby; 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 device

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




The central control unit 103 manages a series of
informati on transm ssion and reception processing in
the wreless comunicati om4levice 100 and controls
accesses to the transm ssion channel in a centralized
manner. In the central control unit 103, for exanple,
access control is carried out based on CSMA with the
RTS/ CTS procedure used together. In this enbodi nent,
commauns khiatttiiomg dandl geece# Vi ngk 3pr coedu# 6s lwherteidn mearby; the
plurality of types of franmes, such as RTS, CTS, DATA,
coggnAcikt ioar dewiibei HP e d cared ddpheaemege iThedech it can

procedures will be descrjbed in detail below The
CopBagidragentEi Ahi hlge ueprnuic et skl asedcohosagrdl searby;
periodi cal | y _exchanged between the wrel ess

theorRTHPRACRBACR e HERS det 160 18qatREai Bye Wiatdedy which it
conmuni cati on devices. The radio transmtter unit 106
CANNCPUYRRLCAt Aot tatae GRMEHEIFeddCRt deViFanstia #1, and #5
1 signal s by a edeternineg.nnd latio netfod; D- A
CEBRTarIRR R ERC COMTBALE GRS AT RAS TG L AR ¢ hihEgnae
._.anal ' S . onverter_.whi ch up.conver.t .
in2RALEH 20BN ol SN e i BB EAME B! Beice 44

1oR9¥eN ﬁé‘%l:}jt){r;l elnd RAL }é’glg{‘ng?@%h%ﬁ;&éﬂi%w@n ét%%}a%@d in

-converte ansmt sign

dRRELH WETR £ SBAWD Mt nliRG ¢ : adi.o .
T ahsmitter u%it 106rr&vaﬁhrnej1 eécsﬁ ‘gyglfr?ghgnq%gﬁ a?c%ltqon device
#2t eppatani h¥arplored in the data buffer 102 and beacon

signals at a predetermned transm ssion rate. The

radi whégceaiom@iuritadt ibk0 ¢anpehseseda hAW BRk&%Ren certain
anplifier (LNA) which voltage anplifies signals

commorivedibhodevother st atiioited htougindie aniepsa 109 iden
a down converter which down converts voltage

teamphaliiedde ECped @ sSa groams by Sfrieleseyce GOIIVRY Sa0Be ABard
© automatic gain controller (AGC); an A-D converter

by either of the communication devices communicating with each
other but cannot by the other. |

The scope of the present invention is not limited to the
above ad-hoc environment. It can be widely applied to other
modes of communication wherein each communication station can
directly and asynchronously transmit information in accordance
withthe accessprocedurebasedonCSMAwith the RTS/CTS procedure
used together.

FIG. 2 schematically illustrates the functional
constitution of a wireless communication device which operates
as a communication stationinawireless network in an embodiment
of the present invention. The wireless communication device

in the figure can carry out access control based on CSMA using

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




whi ch converts anal og receive signals into digital
signals; a synchronization circuit for obtaining
synchroni sm a channel est4dation circuit, and a
denodul at or which carries out denodul ation by a
predet erm ned denodul ati on nethod; and the Iike.
(None of these itens is shown in the figure.) The
radio receiver unit 110 receives signals, such as
aytenemestsi i dadenbeatbned comamsAicetédnfarorhminment in which
W rel ess communi cation devices during predeterm ned
a SEAE@d. SASLigdi &St Palskiresiidadand recepti on net hods
for the radio transmitter unit 106 and the radio .
r ecefFerl it trat®y ifokheXdmmres, thamidrlesaremwsisation
net h whi ch, are applicable to wireless 47 LANs and
AR Tt S SR deiey Lanbed (et dnts PR G  GRRC 7ol
e appli Specjfically, the WB (U ftra_ Wde ,
o B foaT03 i berfRbg Heae e atide gy b dbdro radio
[t i.ng) hod, , CDVA de Divisi Mul ti.ple
cggég%gﬁépﬁgﬁg6§h6iFﬁe pgwgﬁggﬁ%bgnlgﬁéﬁﬂeapaﬁéénna109,

a egafa%a&]%é@ LelieSehy, 1L NS LS 5L 908k R AL eCtED T Qg an
r ces on g

ot her w rel ess comuni cation devi

inpbefgtebf Bedrihgequencysghannel . O, the antenna 109
gathers signals Sent fromother wrel ess

coNMuRé Catt OFf ey i 0eS e ddhdies AR Ao rmkR€on between
Wi rel ess comuni cation device 100 is provided with a

itsdmglesteafbendguapdehs (GAPBBEEoAR] CRM G Q¥ot shown) )
transm ssion and reception in parallel. The timng

connatted tni thif7weslesksScbimingcytibnwhbehceradpo
signals are transmtted and received. For exanple, it
contTlod sdd e Hhof foni g2t ie ngedtransemssraniliynsbgrandata
reception timng for various packets of RTS, CTS,

trgpIal tieK framdcbheekitkd e@nibnpack ehsocughwhihve Hnttkesace 101
are multiplexed;, timng with which

or data received through a wireless transmission channel 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, access control is carried out
based on CSMA with the RTS/CTS procedure used together. 1In this
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 signals

periodically exchanged between the wireless communication




the wirel ess conmunication device 100 transmts
beacons; timng wth which beacons are received from
other stations; and the |i4e. The beacon anal yzi ng
unit 112 anal yzes beacon signals which could be
recei ved from nei ghbor stations, and anal yzes the
presence of nearby w rel ess conmmuni cati on devi ces and
the like. For exanple, such information as reception
detviigend 0PopnBeacanby wiraétghboemsvairahionndenicaedy
beacon reception timng, is stored as nearby device
i nf of RREAGH I RramEn} Hior Bk df &stiort wées upinoduiait oggwhich
The i nfornmation sIoring?unit 113 stores_ the foIJomﬁng:
mogile 8 GEF ST ARFedt F13 IEPY adiesiid (s il e hlgod/
ol i sion_avoi dance procedure ,and the |ike are, _
a @'ééc?%‘é%‘}t%rw FR&GIELTHe fodeddlcbiensiispatgppen 1nto
the like,_ perfornmed, in.the central contral upit .
angB8s sl PR RS et SR e P hqbFEansmit
- t,. of r i.ved_beacons; and. th L ke, .
=LYk 0 o ARG Ol LERTLHEC, NEREN SNt L phf s
amBXFPLE Ofet eﬁp%%th%uééﬁgbf%eér s£f¥“E¥gn%§%q 5Hd%ne
W reless co nicati on system accordi ng to the

1iREESeMond%eH i oLl 1 HRWBVES shbint il $hbl 8€re [P The radio
preanbl e, PLCP header, and the It ke illustrated in

trbh&nidbedr @neli tioed widides@nly s Rerdd M LPEERSHESS 1y
as PSDU (PHY Service Data Unit) is selected and

stshednn A& datyptirated obmridedd@tE@gnhne s bredetermined
conpri ses MAC header portion and N%DU (MAC Service

triatmi thidn pacedata unit passed fromthe upper |evel

| ayer) portion. In this enbodinent, a plurality of

VEDUBh«& amalde opl@ced vier omel PSDUO TdendAGdweadar low noise
amplifier (LNA)} which voltage amplifies signals received from
other stations through the antenna 109; a down coﬁverter which
down converts voltage amplified receive signals by frequency
conversion; anautomatic gain controller (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 radio transmission and reception methods for the radio

transmitterunit 106 andthe radioreceiverunit 110, for example,

various transmission methods which are applicable to wireless




portion conprises common MAC header portion, sub MAC
header portion, and HCS (Header Check Sequence)
portion. As sub MAC header47a plurality of sub MAC
headers can be placed. FIG 4 illustrates an exanple
of the constitution of PSDU in this enbodi ment. These
frame exanpl es correspond to conventional RTS frane,
CTS frane, ACK frane, and data frane, respectively.
LANRefed 3witRiGe TOr) rdhet heatlershengtd sthber) communication
destination address (RA), 49 transm ssion origin
caadur esBligd), Swrrbidiretllon dbeiUWEd(Vht eadhdefGaamd nathod,
common correspond to the conmon MAC header portion.
OF*P%(%’-’@CPW%%FQ‘?@WE@CMféﬂ@sSllOm Vnétéphabhnyhosidmgbr CDMA
portiQ i,n detail. 50 Table 2 Field Name Length[Bit]
CBS§cPr'LBtlf36ﬁn MEChEABeROrERG! HTethofio 258 Bye ebikff can
H1 Refer to this value to determ ne to what
ad8§ EAt the CRC conputation for HCS should be carried

| ??ttﬁﬂg%vg?St'n?E%?n a dreiﬁ &}th?%gelg¥ant FE&@%cted‘to
k I d
orBRENSL: Fol R ROABGASILR. SE0PULD o S TR fhs e
fréSh@Mégt P&k gi %ﬁ?lQH n%ﬁ&%%h%glbgr g@ﬁ r?e #?gaf% gent
trrme | fsec reception is expecte £8

frs@Nra@Ah%tﬂ PrOfedd eemagbgel% ddf cur at iy, i él%gaﬁﬂént

burst. This is use receiver station

thé REi eatess @c@ﬁﬁhﬁﬁcggioméﬁc§1@@r‘l§ m@%%ted%ﬁ gr 51ngle

surroundi ng other stations to set V. he sub
anb@ﬁﬂ@raﬁ@rmsmhﬂéhﬁgﬁhﬁegfl6a@k§ﬁﬁ§e@hﬂ(HﬂHH§h1551on and
reception in parallel.

The timing control unit 107 controls timing with which
radioc signals are transmitted and received. For example, it
controlsthe followingtiming: transmissiontimingandreception
timing for various packets of RTS, CTS, DATA, ACK, and the like
and packets in which these are multiplexed; timing with which
the wireless communication device 100 transmits beacons; timing
with which beacons are received from other stations; and the
like.

‘Thebeaconanalyzingunit 112 analyzesbeaconsignalswhich
could be received from neighbor stations, and analyzes the
presence of nearby wireless communication devices and the like.
For example, such information as reception timing for beacons
of neighbor stations and nearby beacon reception timing, is

stored as nearby device information in the information storing

unit 113.




dependi ng on the purpose of each frane. For exanple,
in a packet corresponding to RTS frane, RTS SWVH ( Sub
MAC Header) is placed as st MAC header; in a packet
corresponding to CTS frame, CTS SWMH is placed as sub
MAC header; in a packet corresponding to ACK frane,
ACK SMH i s placed as sub MAC header; and in a packet
corresponding to data frane, DATA SMH is placed as sub
MAC Rbadenfoynahiomspecting et RIS s€CESesamntieACKllowing:
frames, PSDU is constituted only of the MAC header

exgeitilon, BEQCERErRBDUNgssyctionsexilprogFemshevligargin the
frame, data, specified by the DATA SMH is added as

Cofll 47 Opog YO L Ep e 53]1'9‘?@%41?%@6‘5@ sB¢elk bFe adgmplessrdfoed) for
PSDUs whi.ch can be defjned in the present _invention.

2 PRTLAE DppeFrmest T9erreh ongugtipn angadket LikewnpgRtormed

.t M5 |.tipl d i h . . In_th d ,
iny £ ET AR W o onel WMBDU SHEPRTASY G it PRt 1on

I ltiplexed is shown. In.the third tier, packet
oo R h BT Sl o BAYARR. T mrsiifdoh Papgone s and
tnAuhtipl exed is shown. In the |owernost tier, a packet
in"whi'ch one MSDU, RTS information, 51 CTS

i nformati on, and ACK information are nultiplexed is
shown. If an RTS is to be transmtted, an RTS SWVH i s

B.agdeflcapormlVE (bhcReETPolRaEP be transmitted, a CTS
— SVH 1S added as SVH —T7fam ACK is transnmtted, an ACK

SMH s agderh @st SM s aRtestdmp Gaba i £8n8t €theibg of frame
transmtted, DATA SMHs are added by a nunber

foefjdt utdeantinto wh e 1 BgEbesmBin tod @i sist/Ste@ HE€cording to the
transmtted. Thus, pieces of information, such as

pr&3&nt GISerDADA,. aHdwACKy, havihds fidires,ethe pEesas, PLCP
can be nultiplexed into one packet. Next, the details
heafletr heandniponentlse dfl leadir8Md Jviirl [FIlge 1deseei badtted, and
referring to Table 3 to Table 6. The leading field of
onguchh SN I 5L dly prediadalitddh aghiRdbUan PHiefeirfriiee Data Unit)
i ndi cating
is selected and shown.
Asiliustratedinthefigure,thePSDUcomprisesMACheader
portion and MSDU (MAC Service Data Unit: one data unit passed
from the upper level layer) portion. In this embodiment, a
plurality 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 examples correspond to
conventional RTS frame, CTS frame, ACK frame, and data frame,

respectively. (Refer to FIG. 16.)

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




what information is contained in the relevant SVH is
described. The length of SMH differs depending on the
type of SMH Since the SMHhas an intrinsic |ength
with respect to each Type, however, the receiving end
can learn the Iength of the relevant SMH by referring
to the Type field. Fields in DATA SVMH Table 3
illustrates the details of the fields in DATA SWH
tnageth iwiséwngeneg ah-pldpose (B4l a, awd Perratiam 888in€T3n each
and ACK, is transmtted. As illustrated bel ow, the
fremEALSVFOBBAPr Fessespond| buttde Sugquent dMAGh¢adergphrtion.
fields, 52 Table 3 Field Name Length [Bit Description
Tahlse21indbpe F¢5 ebhe ddicdals Ag Ehatcemnen MAGAegdqrf gprtion
gener al - purpose data transnmission. ldentifier
lq fgtéati-ng the attribute of the data specified by the
SWVH. [2] Data Flow Attribute 1 [2] ACK Type [1] More
Bit [3] Fragment Sequence 1 The sequence nunber of
the data specified by the SMH. Rotation of 0 to 255
is repeated. Length 2 Indicates the Iength in byte of
the data specified by the SMH In the Attribute field,
"the identifier indicating the attribute of the data
specified by the rel evant DATA SVH is described. In
the Data Fl ow portion, the data flow of the rel evant
data is placed. Here, it is assuned that data fl ows
having a plurality of attributes on a |link-by-1link
basi s can be defi ned.




Data flows having different attributes are used to
define different ARQ (Automati c Repeat request)

nmet hods on a data flow by-®fata flow basis, to handl e
traffic different in priority fromdata flow to data
flow, and to attain the |ike intended purposes. In
the ACK Type portion, information which indicates what
ACK the receiver that received the data should be
request ed to returnis wbhé’aedZ Specifically, three

o I\f"|/ L) o AL e P +
Bt LI UII, | l]IICuI uL \3 bhllr I_\\.Il\} T CMUCDL,
1] re Sl eq”'! Egg

| f [t heam@rdenathe B@P{ozmst is
¢a§efér td’tzs ea tb%bfséufnﬁh% 8 vma«é&@ht the CRC

Slaricbhier 11
d, epar

peci f i ﬁée&% ?: HF j3,is not
R‘lgut thel trafsm sqiMAFG [ rﬂ?)qca FF%CH“”Q
out —until a nariﬁﬂmﬂmeEWﬁKPP%H is tranqn1tt9d to the
Thorigin Jof _ tfr ansniThe fransmission atighn adduse of the felerdnt packet.
sone kind ot her |l inddafing Jort wieash peniddt of dinfedin tjiisecloreception is
of transm ssion Qlexstaled,todsst aMbihaeNdmpRtideefansmistibe of the
DRapket |and gt is tfé]@ugﬁtrpﬁyt@ﬁst) | f ACK not reqw red is

notified, a? ACKt his iQUsed BF hE R&eliver's E} i Fa@eldforwhlch
por i orl, 1 nf or matge bchyvald e S0 AV
et-evant—paeket— et

t r anshé tshedMAa s cheen mectinh &Es&ibﬁndw&nlc&_ﬂﬂe&m fdheats
receiver stores the address of the packet
depeadsnutdn nige piatiose @f eabhciranidie Wore:Binppor thanpacket
has been nost recently set, and, in some cases, polls
corhetpshdtingri.c RIE pobhenRPS GiEHUSebi ¥AGGieaddat éd placed
directly to the subject matter of the present
asistelifioheadnd; inus Phakeerodeseprppting W IdTShérabe, CTS

iven. If the relevant data is fragnented, the
SMI&rh@@}ﬁc%ﬁs‘ §ib MAC header; in a packet corresponding to

ACK frame, ACK SMH is placed as sub MAC header; and in a packet
correspondingtodataframe,DATASMHisplacedassubMACheader.

With respect to the RTS, CTS, and ACK frames, P3SDU 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 PSDUs which can
be defined in the present invention; In the uppermost tier in
FIG. 5, a packet in which two MSDUs are multiplexed is shown.
In the second tier, a packet in which 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 shown.

Inthelowermosttier,apacketinwhichoneMSDU,RTSinformation,




Is used to indicate borders in the data. In the
Sequence field, the sequence nunber assigned to the
rel evant data is placed. It5is assuned that sequence
nunbers 0, 1, 2, 3, ... are assigned to data units in
ascending order as is perforned in ordinary data
comruni cati on. The sequence nunbers of 0 to 255 are
repeatedly used by rotation. In the Length field, the
CTSehgytforadt i ore, E@ided@Rtinfanmnd tsiorppaeati LR el @fsed i sAgkown .
SVWH. _Table 4 illustrates the conponents of ACK SVH
fiel 88 aRATS4is e AG anFBtFed 0R N 8T6r AMENiL et added as
As described bel ow, the ACK SVH conpri ses ACK
SM}iv't%f puteS AeKEefeidricdriidd e %hné ﬁgge?%dls paded as SMH;
. 1el Jable 4 Fjeld Nanme Length [Bit], Description _
L EoBeATK Rt T Ehf oA g R B i €006chAoABR SNapl i

S 3o SRR L BN O A, a s
eafli3A2ERE % REMARDRCC Pl a0 SR E30 18L LoGiahy PRl Thus,

uence/ Type SCribes sequence
; r - Recej d t LS.
pikBSshan £asets Recelunch M2 Uaed MDe0, DBaBlOM LS50
diﬁ@gréﬁﬁrbgﬁﬁgsééeﬁgm Egemtﬁﬁgﬁlékéﬁ {dh Catd NG LRe:
attribute of ACK is described. The Data Flow portion

= indigakes tHd deftiaGh sdatrachb ovbihensat f A5 Lahe ehieri1l pe

of ACK_infornation is transn1tted._kbre_it is assuned
detbaibetfreapdtr flPW O TapleSel e6tReh 14 Mredirakel A6ing field

(ImACK) is used, and if any other data
of each SMH is Type field, in which an identifier indicating
what information is contained in the relevant SMH is described.
The length of SMH differs depending on the type of SMH. Since
the SMHhasanintrinsiclengthwith respect toeachType, however,

the receiving end can learn the length of the relevant SMH by

referring to the Type field.

Fields in DATA SMH:

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.




flowis selected, selective ACK (Sel-ACK) is used. The
ACK Sequence/ Type field is a field for indicating up
to which sequence nunber ofszhe rel evant data fl ow has
been sequentially received if the data flowis not O.
For exanple, the value of 6 is placed, that indicates
data of up to sequence nunber 6 has been al
successfully received. If 0 is selected for data
flow, imediate ACK is used, and the data type of that
data is transcribed to indicate which data the ACK is
for. The Received MAP fi@8kdlés3a field for indicating

-
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i scripfi _not

Rel ati e to,the qdédpnifieciadicating et this isdin SMHDr deyetahmimbeKdata |

Typgequence, tﬂe subysasesRionsequence nunbers 55 are
brougnt 1 nto Co”%ﬁm@%m h édif%db the SMH.
_ corresgondi ng to|data i me%h&hgﬁﬁteaﬁﬁsﬁ egn
Aﬁ%ﬁ elved ane marked. T corresponds to the
: next 'to the seq Gnber i ndi cat ed by the

ACK Secuence. As |an exa gm '|t is assumed that: the
Recei vad MAP fielld is c E'iagm‘%ﬂt@d of eight bits: the

Secﬁjg%ence nugber [ The saguerCKn@vhan eftbeddta enedifiedsby tRsSMENd
€ Regei ved NAP | Retafiihld) 0@DEES islipeatadeans t he

Leng@! | ow[ng: 2dat a m‘dma@s the |dhd insde STERMaf spediftB By HREMH.

([ ne K Cel veo IVAF Feserts tne suctess O Tal T ure
in reeeie n?gt‘ﬁlﬁéoiét%] l%ltécet:,he ot defelt bf b3 r #Pad berit 1@ the
follow ng nunbers by bit map) ; the reception of data

atpribmle o0 We dare eﬁpe@hfjae%fbﬁz@“ha%eb%%w TRy el is

and t%g subsequent data has not been received. The
depst o of transm ssion and reception wherein data
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plurality of attributes on a link-by-1ink basis can be defined.
Data flows having different attributes are used to define
rdifferent ARQ {Automatic Repeat reQuest) methods on a data
flow-by-data flowbasis, tohandle trafficdifferent inpriority
from data flow to data flow, and to attain the like intended
purposes.

In the ACK Type portion, information which indicates what

ACK the receiver that received the data should be requested to

return is placed. Specifically, three types of information,

immediate ACK (Im-ACK) request, delay ACK (Del-ACK) request,

and ACKnot required, arenotified. If the immediate ACK request

.is specified, the receiving end returns a packet containing ACK

information immediately after it receives data. If the delay




in accordance with the above-nentioned rule. If the
recei ver does not support selective acknow edgenent,
data which could not sequesgially received is
di scarded, and zero is placed in all the bits of the
Received MAP field. Fields in RTS SWH. Table 5
illustrates the conponents of RTS SMH fields used
when RTS information is transnmitted. As described
ACKelrewnethe i s RSe SMHL ed s i ayesr RIS tidbutegrurRiSg ACK are
Sequence, RTS Received MAP, Max Duration, and Length
mafler bhurither tOnBat asnntgf ACEl dsfoBtatablie BoFieintied out
Nane Length [Bit] Description Type 1 Identifier
unitidi @aPiesdethet shime kénd (B Feenso)tRFS SWHthe origin of
Identifier indicating the attribute of RTS. [2] Data
LrppSHIFSLORaPE ShEat ey NeRTS RECKRPBUPE o019 |kiRst et8egr than
%11 RTS/ CTS, Mux %1] ACK Request [1] Reserved RTS 1
RT héSsEﬁﬁBﬁ@étﬁﬁﬁb ¢ %ﬁetQﬁQQ%%uﬁﬁu§QQ§§@%ﬁ§H9§ of data, an

ackl BOATA s SSOUEDE, IS VLD CPROEL AR IELE | 1 o
[ d i.zed t b

oo L GRRSREL A, L2, IR AT CEROR R REEVESBERRS, 1 1,
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t he ransim . X nforne
arkg a%%%tf%f%?éhﬂt%éc%ékbfﬁtE?Eﬁghﬁkﬁg (Vﬂ&f% data to be
indicating the data [ength i ntfornation

transmitted has been accumulated or not is placed. The receiver
stores the address of the packet transmitting station at which
the More Bit portion has been most recently set, and, in some
cases, polls that station. Thepollingprocedure is not related
directly to the subject matter of the present invention, and
thus further description 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 isplaced. 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




(Nurmber of 1 (For exanple, if the data units are of
fixed length) the nunber of data Data Unit) units to
be transmtted. (Directed $4{Only in case of D rected
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 Fl ow portion,
whieiie AGKt Bn f o ove of ol dtsa tirenswhittled. t ras s ssiidred dedlooyt the
to be tried is placed. In the Rate Strategy portion,
ACKSHH ranpriaee ARKA T isutel AEBFamiesivs/S vpel aandBeteived
when the transnission rate of data is detern ned.
MAFhitded@®i-1 i ary information is used to bias criteria
for determ ning: whether to _aggressively select a high
rate for transm ssion ratTéPlﬁ/hgt her to slightly

AgHYgRS LGP 7 S 0T T by Ve T

| Tynghet her _tio padsi vell\desifiesipgicating iat thigisean ACK SMbhe _usage

of the Rate Str at edydeptifiet indinating the atigbutbas ACKbed i n
ACHattdhiute ljater. In tthe Rat ¢2]BetaFpertion, indication is
pl aced which indi¢ates WppRbgkvelio fix the

[AckTansm syrom T ﬁfmﬁ%ﬂﬁéwgmﬁ Flow s 0.
SequeteMIb T, ¢ anami-sa] Deyre AN Rutgr inthe g bgces, o

Red@b@MBPT 4t egy opor t i| oFed Whe Dataiied 888L0. | n the RTS/ CTS
M. part o nf or IACKAMCKsnpImaterorgelesiive AGKd: cat o5

whet her 1{-0n P rA'Eittr'igaql‘Eienﬁi IS iE?fe"iH%% 991%39 i?ldtqrc%té' ng the

packet transmtted I n respohse to e relevan

atPeiputl dhgckaddihbsani BE4RTSHES pRetide Orttq%na%&kegtes

whi ch receives the r_eI evant RTS_ and returns a
inopeidhegas F1d AME ddid he $hat bPhechob@sadRt fnformation

directed to the station as the origin of transm ssion
is transmitted. Here it is assumed that, if data flow 0 is
selected, immediate ACK {Im-ACK) is used, and if any other data
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 1f the data flow is not 0. For example,
the value of 6 is placed, that indicates data of up to sequence
number 6 has been all 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 not. Relative to the sequence number

indicated by the ACK Sequence, the subsequent sequence numbers




of the RTS, it is permtted to add RTS information to

the CTS and transmt it. Thus, two-way comruni cation

is carried out by one tramsaction. In the ACK Request

portion, information is placed which indicates

whet her to request to add ACK information to a CTS

packet transmtted in response to the relevant RTS or

not. If the addition of ACK information is requested,
arehebstathon Wwhich corxossmesddiie: RS abd tr etnapnRs an@TShits

operates as follow the station adds the ACK
corgesprmtiog tof ddasal sevivndg nhaber podiivddhé s drmarheeceived

station of the origin of transm ssion of the RTS to
argh@ackgdandTher ¥§8nmicog respoTHe KPS tdeguahdee s et j 80 gthe

field in which the sequence nunber of the | eading
SCHRFRCEINPIed NGH cddesl PEIthhACK BREUSRER: oS 48 PRETPLe,

origin of é sn1s ion tries to transmt i s described.
1t58S FRHIULE t‘ﬁ%ﬁ] I RefssitisshtBoh tef LRTSS, epRpEitgted of
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use et her. atlve Sequence nunbe

rep995€ﬂ£§41kﬁshéée5§§n5%99§ﬂ§8 rﬁ%b@e19&§§Q§1 eldﬁgﬁﬁeces

of the subsequent sequence nu ers are ought I'nto

of@%&%Q%PQQQQHQQJﬂnylIoﬂﬁﬁgnTﬁ%@rsHy%f%ﬁép),thereceptlon
corresponding to data (séquence nunbers) the

ofr@septd O 2af awhi Dot hei 18881 yoFa RN HaECE8ERI 288l Ped;
have been conpl eted are marked. The MSB corresponds

antiothbessespigneet NIAbLr h4 Hdhcatesehyr FJS heguence. As
an exanple, it is assuned that: the RTS Recei ved MAP

f i el The msthodsifitnidradh iofs ieirghid betspti be whegednctata units
nunber in the RTS
receivedat intervals are held at the receiving end is designated
as selective acknowledgement (Selective ACK). If the receiver
supports selective acknowledgement, a Received MAP is generated
in accordance with the above-mentioned rule. If the receiver
does not support selective acknowledgement, data which could

not sequentially received is discarded, and zero is placed in

all the bits of the Received MAP field.

Fields in RTS SMH:

Table 5 illustrates the components of RTS SMH fields used
when RTS information is transmitted. As described below, the
RTS SMH comprises RTS Attribute, RTS Sequence, RTS Received MAP,

Max Duration, and Length (or Number Of Data Unit) fields.




Sequence field is 23; and the Received MAP is
00100000. This neans the follow ng: pieces of data of
#23, #24, and #25 are skipped, and for pieces of data
of #26 and the follow ng nunbers, transmission is
continuously tried. The station as the destination of
RTS refers to this field, and can thereby | earn

whet her the station as the origin of transmssion is
trying to transmt data which is a duplicate of the
data already received. The Max Duration field is used
for the transmtting endTabéesét the ﬁHXIﬁUﬁ]perIOd of

gk’fﬂ@mﬁﬂ 'I,.e,[fqtﬁ {]’ ' T tte—pt CDC"'- DUOU-IOI.I- FamTsSnTSSton

Tespect Jto the precbetlﬁiarmdrcamgﬂnetttlmsmma(mwai) RTS':\$MHH ssi on
is to bg conpl etEtihemréh:hd&at%@mea&r@ﬁt@mnds on the
grounds |of the transm 12| B4ta B wtion. In this case, a
val ue indi cating |200 59[ ﬁété: t%ngfonds (or a value
|ﬁ$t ?@éc by 1subtractl ng required for the

§ procedurg from &r seconds) is placed in
this figld. The‘tation stination of RTS has
right td deternine a peHi “Qﬁfatareceptlon At this
tinme, _tlhe statjon dete[1h|?ﬁ$@§eda period of data
RT€cepti gn so, t hat| Thdeequepemumitkr bfrtehi leading MSDUtotbl @anbfaiked.
Jaxtreadel o1 fi el d wijll not be exceeded. In t he-Lengt h

Rrsel d, ffhe Tengt wgh redikdo M%Us‘@ﬁlﬁ ﬁhentttcf éeolﬂ hits
Hebdiedl 1§ desgrib gorre qqa @stc?tila% rec%% izel E)thafe)i)% ﬁsml is marked

m@st|tLt|on a l[h" es of
radl. W 2P /n wi ||'wlnnr er |n| S annl n||rrhar nf h\/f ac)

Mk Sudhilned 4 f i { TheMmagingaa E@ashission dme ek cagrhe Aiowed bY the
more datta units i Hanswiingendket . Here, it is assuned
Lé@?}'t faor ﬁlxa%rrp ¢ InfoNingtiorerelated tfdataanih he travfsaittedbivali@rindicating the
I ned.| ( t y pitgBAdthinfambitioned val ue but may be a
(\MPibeddf X¢d val ue lFoF@(ErﬁpWﬁkhb%at&ﬁ}ﬁi éresﬁagédt&@thﬂﬁe Nmfbé‘rgfdata

0

R e
(Oirected” ! (Onlyin 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, thé data flow of data for which
transmission is about to be tried is placed.

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; whethertoslightlypassivelyselect

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




which transmssion is tried. As an exanple, it is

assuned that: the sequence nunber in the RTS Sequence

field is 23; and the Recei®&d MAP is 00100000. In

this case, the length of data unit of #23 is placed

in LengthO, and the length of data unit of #24 s

pl aced in Lengthl. In Length2, the length of data unit

of #26, not that of data unit of #25 which has been
Thalusssmlyof étei Reets Sttt ppedtiAs vl Skeben@sexaimpberofletail

constitution, the sumof the lengths of a plurality
lagerdata units for which transmission is tried can be

described as Length information. In this case, in the

RTS SBqliéfcRatice| et t herseguendadigabédpnofis Helaerai vgich
. data of a plurality of data units is described. 60
1nﬂéC§tFﬁiWBe§Q§ﬁpF@ bixcbhst FrabrBassing rekgtdtofh@aralue

fgt gthh Era smssion iis tried can_ be e%pressed_in, ,
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in.the Length field a plurality of..lengths of tine
capBiblioth il Ehermian Shiatidh it feRantie Gty Y Tn the

u ' f r oups. ' transmssion is

Ra?%iégkg%ég?rg%%&???eggaiéggég%géégd with respect to

case f, 1 tt \Y I :

ot IF ES A ALE JLP0EN S PRl 3 HihBed unteh

inBi 8688 s ¥hekfRIt hOF R MBELON GRS 1 ML Fhed: c%r( E-gtatdl\’iles packet

assunption that transmssion’is carried ou

tr&hbheteal dat acspbgsSe tHech&ngLheohnti ABsreguhbed fPF the
data transmssion is described.) As a fourth exanple

ad@itcoOnsSItRLS O dediemiMerler tBe BabaiodnivhitheldceaheHethe -
defined in place of the Length field if the |ength of

reBedah RIS AndBeblhiyns halTSobbedtes o foXbpovyali B&hd ®tation

this case, in the field, the nunber of data units for
hoiMis clata dansatssitanthes steritddn ss déecorbgth of transmission
of the RTS, it is permitted 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
receilves 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 leadingdata of pieces of data for which the station

as the origin of transmission tries to transmit is described.




In the RTS SMH, the Directed Address field can be
defined in addition to the foregoing. This is used in
the follow ng case: broadcast or nmulticast is set in
the destination (RA) field of the common MAC header
but RTS information is to be transmtted to sone
specific station. In the Directed Address field, the
address of the destination of RTS information is
Thgestrithed. asFicbkddesn1GESi8NHofTAGEer6fekkustr ahés fheld.
conmponents of CTS SWMH fields used when CTS
Thie methortas ionamnileeso. whrstldesthe sdd thalroas thweorigin
CTS SWH conprises CTS Attribute, RATE, and Stored .
ofSe¥piasiets Bon fiiset HEing gt 6 ranphet dlaemwhiehgt fi[aBiuplicate
Description. Type 1 Identifier indicating that this is
ofateesdaip. alraefyi FREP1VRE €At PAG-the attri bute of

CTS. _CTS Attribute 1 [2% Data .Fl ow [6] Reserved RATE

1 Splbff ifds tHReedared r Hpé cﬁla'sléJ PR flddifect when

t d Notjfi that the, L th inf ti f t
SePRE R dPea st B ITHEE ShEOrEs AR ras dgagi1ve To the
Seﬁhgﬁggn&rﬁb%%gn%%aﬁ tc{ I'gu%l'f\ee IRLng}l %ﬂ&ggﬁ%d%]%llé,l %rieces of

cating ute eva
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Oow O ata ansm ssion 1S

co&%ﬁ%ﬁoﬁﬁéﬁgei kﬁ’iﬁgﬁ?-. | fpLhe +RATE £4 eleh egg%ﬂghﬁﬁg to data

!ndlcat st ransm Sssi on rate O_ _
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pl'aced. In the Stored Sequence field, the Sequence

reBbBBeEekS ) a88¢e been completed are marked. The MSB
corresponds to the seguence number indicated by RTS Sequence.
-As an example, it is assumed that: the RTS Received MAP field
is constituted of eight bits; the sequence number in the RTS
Sequence field is 23; and the Received 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 following numbers,
transmission 1s 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, a value indicating 200




whi ch indicates up to what Sequence nunber the data
receiving end (CIS transmtting end) has held data
length information. |If thesgel evant communi cati on
station is not provided with a function of holding
data length information, the nunber imediately
precedi ng the Sequence nunber indicated in the RTS
Sequence field is placed. O, a value is placed which
mirepsesents (utlai mdicat bhgatihatl the swWteneriting the time
communi cation station is not provided wth a function
regfuikelddifng theaRT@NGTH prdozdmtd oron i dheiexasgiconds) is
descri bed above, CVH and SMH i ndependently exist in
plpspd andthipl ﬁﬁaﬂ-dty Yie ditfatgrantas yhes deistaplEs igneof RIS
|ndependently added for conveni ence of explanation. An
hagshieht terdatifrmig)es Perdod pl dptaseartertdht i i Flis time,
attained as |long,as 62 the format contains, the
ths?l ﬁFF"éFOEo%B‘?Pé‘H%-%e%fa |H’?fr&r°ﬁaf’ffoﬁatatﬁ%?%?%+%n §héhat the
rresent jnve ilon s . hot limted to_th

Pe&k}?’\‘i‘eﬂr‘%’n‘f% SRR ot i %Faetiéa‘?PpFéeGmdl‘f“o]ePBEé?Fdexceeded

I

o T PR 4 L0 Ui

tr Hgﬁlsggog %% Jé_‘go eeSCJ_Ji% er Int §§ bjfl st example
8 COI’]S% rt

I Spose ween a uni
. ofpﬁégsgéseﬁm%zfztp T e

(l.BE hEhS¥AN £ Wﬂscghﬁe%’ﬂk@&? df“ bR ) eéi‘@%@ﬁln&ﬁ if it is

utilization. In the exanples descrlbed above, the RA,

pelhi t8BE tH Adh o1 t bheldsnareddt arResed iMokMdadiweveere,
these fields are disposed in the PLCP portions in

itsDie sexarpl e6a0f fd Ekaaplen.N Pukatisopr Hdi}tth eafbanA8ion
the nedia reservation tine i nformati on. But, Dur ati on

arkbidd fd riest .Not(NNecegpaEy 11 9 abei sdd vatlueaditasa a bla £hdn-fixed
which records length information in unit of [usec],

valnesoneDaxanless the reception of which the receiving end
recognizes to have been completed are excluded from data for
which transmission is tried. As an example, it is assumed that:
the sequence number in the RTS Sequence field is 23; and the
Received MAP is 00100000. 1In this case, the length of data unit
of #23 is placed in Length0O, 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.




of utiliazation, it can also be conposed of the
i nformati on which can nmake instruction of keeping in
transm ssion prohibited stad® in the duration of what
the other communi cation stations except destinations
hope, or conposed of information groups. In order to
expl ain conveniently, exanples conl uding Duration
field will be used to explain. C. Transm ssion Rate
Det eRnri aathond Rexoaske Ref erarigig tha iFInG. the desgthpbifodata
will be given to a process for determning a
fofr aRéANsSronsnaseion bs Vit sy dmmeripeatsised isysiem and
according to the present invention. 63 In the present
depryaReron the besgthdritrlsl- basddisrcasminghedrgiad sield,
with the RTS/ CTS procedure used together. In _such a
a RUSA LSO Nt R At § 64 FLne f2FsHi ¢ Fhenchespehds pgcupied
t he eception of RTS informati on, and data is o
VhEPoRER (o PHUFRLPbREY Cebot HEOPRR SR Ghish Eransihgsion
. _CIS.transm tting station nmeasure he qualit f _RTS
L8 5 EEPUe B ghat SH Th by Cetaiichda 1Y TEPRRSH 58 gAses
e ich. r ' [ _pl n nd CL
B L e R
tation St j o) Lansn _
=sBUReSLAMLON 1S ifyllest 31100, e CIRGATATLLRLATLA oxe
deBEAEHON ARPIHIRS AkBANbERBRM BSE Wrad s d 10H Gl 8y B4 out
the RATE field in the CIS as the transmssion rate of

at ids rdtrdnt TS RrQRRSS tAE OeAEFMJY BOmbNequired for data
transm ssion rate is as follows: Step 1. the quality,

traHeRiasibaCcept HE@BcHI DR, j s neasured based on RTS
receive signal. Step 2: the quality or transm ssion

r at eAsl asD>ureds gkadpaecor didigst 10ut en valHee NuitheGabgdbata
in the Rate Strategy field in RTS is biased, and a
Unit ahbal dstaon beatde fiinedet arpi aed. of ntlcademfth field if the
| EEE802. 11| a,
length of a data unit mainly transmitted is a fixed value. In
this case, in the field, the number of data units for which
transmission is tried is described.

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

to some specilfic station. In the Directed Address field, the

address of the destination of RTS information is described.

Fields in CTS SMH:

Table 6 illustrates 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




for exanple, it is determ ned from anong ei ght

different transm ssion rate nodes prescribed: 6, 9,

12, 18, 24, 36, and 54Mopsel When the neasured quality

is biased, the nmeasured reception SINR value is

bi ased at the |evel of several dB in accordance wth

the value indicated by Rate Strategy. Based on the

bi ased reception SINR value, a transm ssion rate
figlldss at which 64 reception can be inplenented is

determ ned by | ookup table or the |like. Wen the

transm ssion rate class T8bbPaSed, a transnmission

Flieﬁ ar‘néﬂbf:‘e ™ T TeceptT o can 8 { temented—Ts
: Mot abla or *h’lglggégsed op—thae
Typeasur ed recdpt i on Identifiar indicating thaflthie isex@ i d

transm gsion rat e | (deptifier ingicating fhe@dribute of @FS0r dance w th
CTdwtrivabUe i ndi cat ¢d by RefpaeFioat egy. This shift
proceSS|ng may be applleﬂﬂR&g%m@xanple onIy when a
T PO 57 2 P S R e
St?rﬁ phyS| cal 1 Iaye,lNF’t'fFéﬁg‘aj*h hengthipiaration ¢fyp i the feleant
SeaHaNget 1 dns i tt i ng [ SeaeneayumbgHhiasiesnsieredsed CTS hol ds

the %ﬁ%@l%n@:'f@ %rﬁrrl%tﬁ:ec% éfd %@l%ci&%l%gl :I_Qrtlgll%l%A-Eﬁélg the

as a de ault transm ssion ra ass rect

at{:QLBB@eSB?t R AS1Lbenerégsn: Rf LS 51‘?nf%] 38L0Piped. -

hus, the station can refer to It en t station

t rangiithe BA KIS & Fo%tl%nnei(ﬁetdd@a f\i\g%nof he st @bkOfhich

transmts an RTS, refers to this default
trih8mssk 564H 0Ns reﬂb@u‘@' 88 She anEi SPPLE 65114 8.
transm ssion rate class or the next |ower transni ssion
r at elIckhs RATEN ghied, Byradne wieveh ihaitakesanmeettOnsmission
noi se). When data is transmtted w thout using
rafg S/fCHASt b agetriveri t tdie idefashdnse to the transmission of CTS

is placed.

Inthe Stored Sequence field, the Sequence number is placed
which indicates up to what Sequence number the data receiving
end (CTS transmitting end) has held data length information.
If the relevant communication station is not provided with a
function of holding data length information, the number
immediately preceding the Sequence number indicated in the RTS
Sequence field isplaced. Or, avalue isplacedwhichrepresents
NULL indicating that the relevant communication station is not
provided with a function of holding data length information.

In the example described above, CMH and SMH independently
exist in PSDU and a plurality of different types of SMHs are
independently added for convenience of explanation. An aspect

of the objects of the preéent invention is attained as long as




transmssion rate class is applied in place of the
transm ssion rate class notified by CTS. Wen the RTS
transmtting station transmzas data units, it counts
the following with respect to each destination: the
nunber of tinmes when a data unit is transmtted for
the first time, and the nunber of tines when a data
unit is retransmtted. 65 By referring to these
thealfigesatt kentradmsm 9 onierraor catporant s bef exbfachadion;
with respect to each destination. Based on the
thgastiongt i orhdy Pdestentat Lovent apgniissi opterkonited ego the
the Rate Strategy of RTS information can be
abgaespanRéanefbferspéci fic description will be given.
The | ower threshol d val ue and the wupper_ threshold
val UBN6FaPPARIH lrRakeRor i matd et | eleents aquivalent
vance. |f_ the transm ssion _error rate exceeds the
to}gbeepﬂ%cthﬁﬁék%ﬁaem T3y JhPResEr iRabe PeaheegyPrsket
decyenented in the sive q%rection nd held, If. the

. pa ;
104 A8 s % FSEF eldafiéovfaal IO S (Y GiRey be disposed
; I | Lyt f Rat.e. St t i ,
behihBo0E HE AL et L R RS R R0 Bomehimes-
o L SRS U0 5, 01 B, ST S cho
dathaing! dovalive £RL Rats o ndt §@k %%’r’e%p%l?l%{éggg s e és?arﬁ%les

inmportant to reset the count values “for obtainingt

oft nansMm.sei9n_error rate. According to the
above-nenti oned procedure, the transmssion rate is

det ermrichede k&P £B@idRGEIHNR shaval Wkt Yra OfandTSuration
Thus, control can be carried out by dual | oop wherein

fithesanp dedpbEsansii SRHON Hakerd:S, Bhasedt i @1aseakdanssosed
wth the error rate (bit errorrate (BER) or packet
inatheoPLCRt ot PERL} inmepitosesmbye ef icansmttiong BOtation
In addition, as a technique different fromthe
fi¢dbdegonpgins the media reservation time information. But,
Duration field is not necessary to be structured as a field which
records length information in unit of [usec], in some examples
of utiliazation, it canalsobe composed of the information which
canmake instruction of keeping in transmission prohibited state
‘in the duration of what the other communication stations except
destinations hope, or composed of information groups. In order

to explain conveniently, examples conluding Duration fieldwill

be used to explain.

C. Transmission Rate Determination Process

Referring to FIG. 6, descriptionwill be given to a process
for determining a transmission rate in a wireless communication

system according to the present invention.




the follow ng constitution is possible: the
transm ssion error rate is neasured by the receiving
end, not by the data (RTS) ©3ransmitting end. In this
case, the above-nentioned nonitoring of error rate is
carried out at the receiving end, and simlarly dua
| oop control is carried out wherein the applied
transm ssion 66 rate is biased in accordance with the
err ofr §he. PYesehb RIGHIOTSON praeesiif edrg-nedt bgsed on CSMA
together in the techniqu however, certain risk is

lS. srvEd. ki ¥ikh Talé%a%q%% /CTH RFPerli oAt taeatder. In

rors fre uentl occur, the receiving end cannot

SUGTR TRDy b Fo  PRAFTApAEReYS A8 TSR (Dot SIS to the
R TR SR SRR OB e CEr e Pl i T EhSonse

e TR PR 'pgggg B S hsndhei B i ot R&allires
£nEORIMALERL | 9053, kLAYl g&gmt' W' Pher2pYoftLadninds o

et‘ermnrng a rat ounds "o ansm

tr8Rdmi\here theer aceiuing fgge gr @%oiﬂg 1mplemeﬁted and

transm ssion error rate, nentfione

nokh k€ c6aIRSstat Hon bEANTAL 4 ¢ NG €1Gh BRY-18E4 £ § he Vﬁ{é@tgﬁlon

Rate Strategy due to other factors than error rate.

asFoiie @elret itdheoEramns Rirkhishd t seAdt 88k $ekpbR8eVidd4@e CTS
of Rate Strategy due to the difference in

infoananisai. oNApenes tisiesie REStpaskeiplard Had arpaskebsion
O, it my set the value of Rate Strategy due to the

ratausadicet ad iionshe RATREWeed inaNnsNTISi & that eranfmission
transm ssion power. (Refer to Japanese Patent

rappufi thisolato. PDOPrECeES sshecdeiteatianng dla eadysmission
assigned to the present applicant, for exanple.) D

rapgsiie @sVAoPlowedure I na wrel ess communi cati on system
according to the present invention, access contro
based on CSMA is carried out wth the

Step 1: the quality, such as reception SINR, is measured based
on RTS recelve signal.

Step 2: thequalityortransmissionrate classmeasuredaccording
tothevalue indicatedintheRate Strategy field inRTS isbiased,
and a transmission rate is determined. In case of IEEE802.11la,
for example, it is determined from among eight different
transmission rate modes prescribed: 6, 9, 12, 18, 24, 36, and

54Mbps.

When themeasuredqualityisbiased, themeasured reception

SINR value is blased at the level of + several dB in accordance
with the value indicated by Rate Strategy. Based con the biased

reception SINR value, a transmission rate class at which




RTS/ CTS procedure used together. FIG 7 illustrates an
exanpl e of the operation sequence of the RTS/ CTS
procedure in the present igwention. In this figure,
the follow ng comuni cation 67 environment is
assumed: four conmunication stations, STA2, STAQ
STAl, and STA3, exist, and conmmruni cation station
adjoining to each other in the figure are |ocated
rewepliiinnt ben rengenpdfenteartical ivaveseriened by lichlkagsta®de or
that STAO desires to transmit information to STAIL.
th8TAQkeonfirns that the nediumis clear for a certain
period (fromtinme TOto tine Tl) according to, for
exanpihen tiieet vIBmbs yioCEMAeprloesdis lathen,a BTADsIission
starts the transm ssion of a packet containing RTS
raitef g Aaei h W STAECgPLiPRecT-be AmHermuytad éﬁ exéracted
in the packet containing the RTS i nforrratl on,

bYthI%Mtabllgp@é@@e%bk% % e dhg BRasrred afeﬁ,q@é%twn SINR
containing CIS information, transmtted as the oufc
Va&flet'heTh‘?e%}éH‘F‘%‘he%ft?ﬁESW%?&’FOF%?lB?ﬂas?sls Shiffed in
| et ed Th t
2cETHanPE Habhr FBRAVRIAE LAFLCRFRE Y RS Ehe T BAGRRY of
t bed t he .Dur at fiel
LR e R BB A e b MR gy
T d
wh%h’?hlm{t chtt%h%ﬁsas$ Lﬁf’e%@%{%?g: ?ﬁﬁgw%% a 1% w- 1% class
1sd§§féE@§€ éﬁéﬁ& ¢q§1ij§%%a%%dt%QQ%%ﬂE%oBfog?%gﬁhysical

| engt It tries to transmt to
1a¥Bks list is designated as “transmt data unit
and| date list." In case the RTS SVMH adopts the first

exanphe Rft CORShEh ULt PRy JRRtIRNeAT 8 srlit tiihRy station)
Length field in the RTS SMH, the |lengths (e.g. nunber

wh@thhidseandi 0ushRIl O chytesn i datan vatésldsd,hepecified
transmt data unit candidate |ist are described as

inddteaRAERAiIR1d, as a default transmission rate class directed
to the station as the origin of CTS transmission. Thus, the
station can refer to it when the station transmits an RTS or
data next time. When the station transmits an RTS, it refers
to this default transmission rate class, and applies this
transmissionrate class or thenext lower transmissionrateclass
{higher by one level in tolerance to noise). When data is
transmitted without using RTS/CTS together, the default
transmission rate class is applied in place of the transmission
rate class notified by CTS.

When the RTS transmitting station transmits data units,
it counts the following with respect to each destination: the

number of times when a data unit is transmitted for the first

time, and the number of times when a data unit is retransmitted.




information by N pieces. And, in case the nunber N of

the Length fields is snmaller than the nunber of data

units desiring to send, 68 éas the second exanple

i ntroduced in next paragraphs, 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

constitution, in the Length field in the RTS SWMH, the
Bysuafefringietd drigidss vefluese bhenoranstat ss o tescriar théee can

transmt data unit candidate |list is.described as
beqggrhrpergehvi b oraaptoh. t¢ readds eledtel IRTS @VH Bdeptdson the

the third exanple of constitution, in the Length
degitepgtiiAnrhy - Q?StSWﬂthﬁét#%ﬁﬁﬂ#ﬁﬁﬁoﬁr%ﬁ?oﬁeaﬁt?%diﬂﬁ%Rate

transn1t%|qﬁ%the data units in the transmt data unit
StEQﬁSHEa? 7] thQQQﬂ%&ﬁqnbééna%ec%ﬁ??q%ﬂﬁﬁQT More specific

t | th fluct d di
dels - RBE B AL Fhre® 4G o Ther bieet SO ey and the
uofl APERER R e e ' S%iﬁ%%f%féfn S e et ined
1na%§vgﬁégr'bffit%%”%&gg§§mg9 a8 b N IS SMAIMAORLS Lpper

ourth exanpl e o cons |tu |on

f.iel d l-
enflBdo 48] oef) ool aee. oL B Bpcocen o

thEFsNte dakactibh Handidate 1 she ér&'ﬁérﬁié@f&'n 2543t Aate

length information. This packet containing RT

fall Db @Bl e 1 sweLeairked cakisa1 vy, G MG I@ate Strategy
positioned in the vicinity of STAOQ.  STA2 checks the

isdpsdtaradn oed ofn the eefreRsMAE hepderibasaty ke wWhen an

transm ssion rate information in the PSDU portion
RTBhitsat pedsht onetihec IRAT Refll der gk e S rbieghlL P theaderibeld into

STA2 cannot confirmthat the packet is directed to
thetBeté, Strategpghized LhnRTI2 fIomiideh&KMdEvéled dfoanklate

the LENGTH field in the PLOP header. Further, STA2
Strategy is changed, it is important to reset the count values
for obtaining the transmission error rate.

According to the above-mentioned procedure, the
transmission rate is determined from the receive signal quality
of RTS. Thus, control can be carried out by dual loop wherein
the applied transmission rate is biased in accordance with the
- error rate (bit error rate (BER) or packet error rate (PER))
monitored by the transmitting end.

In addition, as a technique different from the foregoing,
. the following constitution is possible: the transmission error
rate is measured by the receiving end, not by the data (RTS)
transmittingend. Inthis case, the above-mentionedmonitoring

of error rate is carried out at the receiving end, and similarly

dual loop control is carriedout wherein the appliedtransmission




to the Duration field in the comon MAC header, and
thus recognizes 69 tinme T4. Then, STA2 sets an NAV
and brings itself in transmdégsion prohibited state
until time T4. This packet containing RTS information
is received also by STAlL which is the intended
destination. STAL checks the destination of the
common MAC header based on the transnmission rate
rateficr mhdsed limatherdsSiié pothitde ebrak red «f .r off tthe RATECTS
field in the PLCP header, and recogni zes that the
prpaeketreiis wht ssedd oget hietrsial £he RgctindguewheweSEAl, certain
successful ly decodes the sub MAC header, it
ripgdegiasvathat Thhéeris hercauseqiesn EVEMOSTIRO tvh esemelr ror's
data packets, directed to itself. Then, STA
£rgguBRRLHeRCAIL 4 tARSHPERT Bing s §a§§9to$1‘f€?fhff§|€ﬁ§ﬂ|léﬁ that
obtained fromthe received packet containin

Parkebenat ¢ it Al H&d- SHATTRLREPSCTD khatsteh PHthﬁFd the

e Nunber O Data it field) in RTS
er§ﬂ5r1é B5e ot ﬁ%%tﬁéi HéFQ nﬁl%@?#? s G eoCTS is
adopts t he

tr £ﬁ%ﬁ ce i ved RTS
. %‘68% %8 ‘?‘Fr‘%li‘e %%% ‘?‘él%‘P %%E%IP‘? tton, STA
Obt ai'l@% %b 1'n%tes%enc§f O(%};}I’Bhl %n ogtrglg%%qllgggt h%o o%r%‘%‘lde a

units e receil ve dt e
d I "
oo SOSEIIG P bt | e SIY SRERLaRL gy o

sePbclahg WHd Sqavbiehinfad Re Laeel VGl khel EFEALALD 'osf the

carried out at the detefmned transm ssion rate and a

tr&868PEE PRg PRI t @nthe Qﬁk?nEebgﬁblhﬁe el @@ sures the
indicated in the Max Duration. field in RTS SMH i s not

trexseededon (s reeepiicdit iRRIdPHbbFel e thMehdahiikedcases,
until time T6 when the transm ssion of data packets

thé screomieteithg ol pagesdthalFTSaIid adoptse Steagee@ndue to
exanpl e of constitution, STAl obtains the total
othengidrioirondzor ciooe data. For example, the transmitting
end may set the value of Rate Strategy due to the difference
in transmission power between RTS packet and data packet. Or,
itmaysetthevalueofRateStrategyduetothecausal relationship
between transmission rate and transmission power. (Refer to

Japanese Patent Application No. 2003-6973 specification,

already assigned to the present applicant, for example.)

D. Basic CSMA Procedure

Inawirelesscommunicationsystemaccording tothepresent
invention, access control based on CSMA is carried out with the
RTS/CTS procedure used together. FIG. 7 illustrates an example
of the operation sequence of the RTS/CTS procedure in the present

invention. In this figure, the following communication




70 units received. STAl counts the reception period
to the extent that the period indicated in the Mx
Duration field in RTS SMH 4B not exceeded. At this
time, consideration is given to whether data unit
groups of the indicated I ength can be received if
reception is carried out at the determ ned
transm ssion rate. In case the RTS SMH adopts the
envhirpdmexanl & ofmeabnsdut ubmonn i cSTAbnaitaiins o, i S®R2, STAC,
| engt h candi dates of data packets received. STAl
STéxt ractd ST eedept i andperman { ¢dtheon extgithon adjoining to
correspondin to the determ ned transm ssion rate
eafhopthee drefgenfigerd.are dasaded Wet RIS OvH cadgst oLt hedio
fourth exanple of constitutjion, STAl obtains
wayREor mBEEn div the demweedothdat STAGNIdes irasei edt Fappmit
the Nupber OF Data Unit field. Where the Ilength of
lnéﬁFQaEﬁPFstPssﬁ%lquely fixed, this information is

equi nt to the "rec |ve ata, uni.t ca di date Ii st
STAl g%@F&PPt"B‘Sttﬁ@ﬁ E HIMERT Olaﬁtca?’i}%ﬂltnsperlod
Thereb t__count the nu ata_uni

amrtelcé"'v‘égo lrp%i”éat?%%o n%sPr.fgoor S5l 8 M Br &R lary

BT S B o e
coggﬁﬂliﬂa R’f_“ elgfb%}ﬂ&-§0§%'§Tﬂ9tate .‘lf STA

sires’to |n1t e reception perio o e grounds

of itselde alultdtiid 'ﬂ%ld tlrﬁ%‘h% %Qb%eEeESHEhQH:LHS“cHQ RTS

as the threshold value of reception period, togéth

inPbthathén penicad md fh€ %ggembé&%&e%@ké@@pﬁeﬁ%tfl dBScket
Further, STAl transmts ~a packet containing CT

cohﬁﬁ@ﬁﬂﬁ@lm 1RFfeTmaitti o, aRsehERES tEReas VLQ{éJ%uQQb&!en@@ the
by the reception period conputed here into the

rebupaidborof iteledRTE 1hbdrpackeh, andopaesed,bes ddecribed.

transm ssion rate class determ ned as nentioned above
(That o4 heehRATEmE| £tom 7 to T4 is described.} At this time,
as the length of time described in the Duration field, the time
that lapses before time T4 may be given some margin and the time
until time TS5 or so may be described. Or, the time until time
slightly before time T4 may be described.

STAO holds a list of information on the length of data
unit it tries to transmit to STAl. This list is designated as
“transmit data unit candidate list.”

Incase the RTS SMH adopts the first example of constitution
mentioned above, in the Length field in the RTS SMH, the lengths
{e.g. number of bits and number of bytes) of data units in the
transmit data unit candidate 1ist are described as data length

information by N pieces. And, in case the number N of the Length

fields is smaller than the number of data units desiring to send,




The packet itself containing CTS information is
transmtted at a transmi ssion rate nost superior in
noise tolerance in many caSés. Thus, the possibility
that a packet containing CTS i nformation cannot be
decoded is reduced as much as possible. If STAL fails
to decode a packet containing RTS information, a
packet containing CTS information is not returned b

anﬁ}élet ﬁﬁﬁOn¢4eX#ﬁe%@warom@ir@% A fPEaErehsy the sum
ket f t d th

o e TERAERF BACKOT 75! BELAUTECS 1§ JeRre LoPAES BYAGt pidsLd-
d t he NAV t T d. t t t |

Soarahediy et ' BEs el lgabhe Qﬁbgl'e"zéﬁs'aﬁ o’ eXimple of

con%%liltUtQ% VSEH‘ %Hgt Léhgtgafkgidcont Eg% %'Sﬁ&f sum of

et oA urned 158 nln

th%ug gmﬁs'c& %%8094; %Jéﬂ%aeaq'fﬁlt&g;bs@hg' @saﬁgé t data unit

tron, a packet conta f or ma

can@livizred k@ §£AQe§Ert1E% 14 ﬁétﬁctﬂgﬂgltﬁd @ormajl;l'%on.

accordance with ove-nenti one rocedure

packatcagent Rr8gMET Y PERBEHIR JIS rRPR] ef%oals%@tu@xon,
STA3 which is positioned in the vicinity of

indegedemgtith€ibutaih ahd rRekdsiamd thke1bhkeni ot tﬂl@naoaelgaﬁred
containing CTS information, and refers to the RA

foaddressmilth 155A% leandeta cant i smint hate ttheamatketdhsa unit
directed to itself as the result, it sets an NAV and

- castiapster Ahstri $si dasovEbed hes tdawe ilndigaat ddhfiorntdtdon. The
Duration field or the like. As a result, STA3 is kept

lengtht ¢ Arsimis Silore tpradid hidepe nsitlageounthd ddtee rE&emaitchhich
is the tine indicated in the Duration field. This

trpaskésséont aencayrcCES ionter nEhévafoser et€i vednamgesion is
by STAO which is the intended destination. STAO

- cCagBéBlequihet several data rates, a plurality of lengths of

time are described sometimes.

In case the RTS SMH adopts the fourth example of
constitution, in the Number Of Data Unit field (defined in place
of the Length field) in RTS SMH, the number of data units in
the transmit data unit candidate list is described as data length
information.

This packet containing RTS information is received also
by STAZ which is positioned in the vicinity of STAO. STAZ2 checks
thedestination of the common MAC header basedonthe transmission
rate information in the PSDU portion obtained from the RATE field
in the PLCP header. If STA2 cannot confirm that the packet is
directed to itself, it recognizes time T2 from the RATE field
and the LENGTH field in the PLCP header. Further, STA2 refers

totheDurationfieldinthe commonMACheader, and thus recognizes




PSDU, and thereby recogni zes the follow ng: STAl is

ready to receive and it desires to receive at the

transmission rate indicated®in the RATE field during

the period indicated by Duration. STAO calls data

units which can be transmtted at the specified

transm ssion rate during the specified period,

beginning with the first one in the transmt data unit
tléfﬁ%f"ﬁ datl@en, $TAZ esagqadiceandbardngistltyrmlef an égaasmission

transmt data packet, .and transmts it. The data
prebdpdited shetcs dd L $i86nPleted at tinme T6, and STA3

mhicg i.s a nei ghbor station of STAlL refrains from

tran HF§SP%ﬂk%ﬁt??nﬁ%ﬂnlﬂﬁbPgﬁoFBFOFﬁétF@Eebﬁiﬁﬁ?Q%Yed also

S Is.not .hindered. E. plications of VA
byP;E?éeldﬂqpew%I G5 %q‘teo lﬁtﬁndfgo FRMGT 12T ogif% chgcks the

ikl rate urber of | es of the applications .
aegr BB R, O e lme R T 5 Brshired e SR pgton
rattlé%[rpfc?ﬁt%[- Eidrp;(ﬁ HPsp ro?tigﬁacggjéa' eaoffrgnpl%hg. RAT]% field

applications of the co ni-cation method-according to

ot Rvenhan i d & 4 i bed | i s
PR dREgan Ll 5 U A1 8 e
toH &selt. EflrtHd St wEXARRE Qﬁc@@@gfﬁﬁiy%ﬁcﬁ‘s Bhe sub MAC

illustrates the first exanple of applitcation of
hebtiaps M ¢ k@ @G JLERAYI 1k 1Y GGCHWRH:1ddt &r¥Wh $185%0 send

comuni cation system according to the present _
dataveatikens, ThE rddt@ur &d |1 tsd YAl esTtash exaumwl edéPe i £8s a
two data units are 73 transmtted from STAO to STA1L.
- trhnsmhssieranpledhaddrbomiiniermat i ol aba adhiclds Mixi the eabeived
be transmtted in one packet is limted to one, and
padsbhycackalDehgABKY onfommetdiabhe ACK (I m ACK) is
specified as the case may be.

Further, STAl refers to the Length field (or the Number
Of Data Unit field) in RTS SMH, and thereby obtains the data
length information on the data to be received.

In case the RTS SMH adopts the above-mentioned first
example of constitution, STAl obtains a list of information on
the lengths of dataunits tobe received. Thislist isdesignated
as “receive data unit candidate list.” STAl refers to this list
in sequence. Thereby, it counts the number of data units which
can be received if reception is carried out at the determined
transmission rate and a reception period to the extent that the
period indicated in the Max Duration field in RTS SMH is not
exceeded. (This reception period is the time period until time
T6 when the transmission of data packets is completed.)

In case the RTS SMH adopts the second example of

. constitution, STAl cobtains the total length of one or more data




STAO starts the procedure for transmtting data units

at tinme TO and starts backoff count in accordance

with the CSMA procedure fofOacquiring transm ssion

right. The backoff count is conpleted at Tl, and it

is confirmed that the mediumis clear during this

period. Therefore, STAOtransmts a packet containing

RTS information. After STAl receives the RTS directed
uld s ¥geeivedt HAlL aeunks gdeksecephianmaig @rso the extent

information at tinme T2 based on the information
thadsthroeer 194 tifelicps egvin pe dfassPAOatdesi féslenin BFS SMH
. directed to.itself, it transmts a data packet at

isgpofecyseededs hiAr Fhie tigeaT RIS TRSION hS(HY SAGC Typkher
B3 H3D Brab IR R BB S Bl hER TBeR) bR EeRBeitba 1
TR S 1B LBt b D or et Do TUTEHIT b 2R higgn Tate.

201 il e RO Ll AL ARkEln 8 SPEBLNER: R,

st SpHRl st 180180 P STAYL daSlAQ Pl .fp%rck%trﬁ?ll_ggegived.
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time, and then transmts a packet containing

- STRN OF 8L £108 oile £4&88,dPon Ple il (PQJthlé?{c_{ttI‘% ){Téorrg'gﬁ\quing

has not received the ACK of the data uni

toptB¥i aeskymiheansihiibRissTHRr eheeerrSTIAChgeNehat RSt feld. -
transmt data unit candidate list so that the

previnuslasd r anemMrtedsat aadbbts i Thel NEbuded, Aehple of
constitutes an RTS SMH based on the list. 74 After
cofsFAl tuetenyeSTAL , obit Simetin fiernta hiagkein aort aumbeg €fSdata
information at tinme T6 based on the information
ungéscrebedved nfidie HRESNSMHerAOLt Dasatime; fSEAM.r efieese the
to the RTS Sequence and RTS Received MAP in the RTS
legwth afiddeher ebyteetognnzegel nafix8TIAGhas noformation is
recogni zed the reception confirmation of the
equivalent to the “receive data unit candidate list.” STAl
refers tothe lengthandnumber of dataunits. Thereby, it counts
the number of data units which can be received if reception is
carriedout at the determined transmission rate and the reception
periodto the extent that the period indicated in the Max Duration
field in RTS SMH is not exceeded.

If STAl desiresto limit the receptionperiodonthe grounds
of itself at this time, it sets this reception period as the
threshold value of reception period, together with the period
indicated by Max Duration, sometimes. Further, STAl transmits
a packet containing CTS information. Thus, it transcribes the
value obtained by the reception period computed here into the

Duration field in that packet, and transcribes the transmission

rate class determined as mentioned above into the RATE field.




previously received data unit. Then, STAl decides to
include ACK information in the packet containing CTS
information. O, STAl detethi nes to include ACK
i nformati on because of it's holding untrangmtted ACK
directed to STAG Further, STAl deletes the already
recei ved packet fromthe receive data unit candidate
list to update the list, and then generates CTS
i nf ofat i backAs altesdlft, c8MA2inehgr n€T& packetméitien is
CTS with ACK nmultiplexed) containing the CTS
troapsvhedomtartl EhanACKSSIaR ok AREI O9Sat SupRrife: Fornoise
ACK information, the ACK information corresponding to
LolRE Sl P I BARYE pES S -ed THSt hBh ¢ et Rty that a packet
informati on i,s described. After receiving the packet
CORGALAREGE 1 AR feFBatiPre 7T O PeafRCadsd L% beABEFaRs much
STAG operates as follows: based on the ACK
asiﬁPSFﬁ&?FOn, STAG del etes the data unit already

NS R BT oo

o OSSP L PIFOELELILES o cime
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mif o8BS 42 penet ok sy Pokel ol Flcofaanir

rTENe Al dagkel abBESHERELAN dineh & #LhAGm Hdcidast bBScedure.
that ACK shoul d be returned by rmediate ACK. At the

AtSeis thife, $tAZeseki 86sn ithd REVMY @ iRktTPOLNOAransitions
information 75 indicating that a data unit to be

intbansiinhlledda: N0in priesEnt i tamhni®anaien StTlus, damage
receives the data packet, it recognizes that it is
rededtied foomnitedi atted padkasns montan nAGl, cTsoimEbenACKon is
~ Type portion in the DATA SWH Then, STAl returns an
nof methated ACK m{himiA¥ . packet corresponding to the
rel evant data flow at tinme

If STAl succeeds in decoding the packet containing RTS
information, a packet containing CTS information is returned
to STA0 at time T4 as scheduled in accordance with the
above-mentioned procedure.

This packet containing CTS information is received also
by STA3whichispositionedinthevicinityof STAl. STA3decodes
the Duration field and the like in the packet containing CTS
information, andreferstotheRAaddress. IfSTA3cannotconfirm
that the packet is directed to itself as the result, it sets
an NAV and stops transmission over the time indicated in the
Duration field or the like. As a result, STA3 is kept in
transmission prohibited state until time T6 which is the time

indicated in the Duration field.

This packet containing CTS information is received also




T8. In this exanple of application, the Duration field
in each packet is set so that it indicates the tine
period until the tine inditated by arcuate arrow in
FIG 8. E-2. Second Exanple of Application FIG 21
illustrates the second exanpl e of application of
transmtting and receiving procedures in a wreless
communi cation system according to the present
by §Féft wbhchThe thégimeendéedsiesitios bivrexa®dire Pdroabieshthe
two data units are transmtted from STAO to STAL.
PSHVi s aadahprechy vacedel aes urpt i fonl laviatg t KA uiseresfly to
data units which can be transmitted in one packet is
TG Ee @C on& e asmiedli BRe K {4 ik ragsmission rate
,_canstant |, lied, STAG starts the procedure for
i ERE AL g THatE A T T 414 T afer sp@r fadicated by

backof f ' d . With . the CS d
ouBPEL COHY CLAESPLRTES M Lh e SN PLOSEtLEeq o
' 11 dit i fi d that .th .
crbS PO ELE Aoy, B0, Lol BN T LBRLA08 o toa,

. e " in . Con.
AP, DA SO LR IR LLORRL Ay Ao
.26 ; e . . N 2
MES 18 BegloSoSb T TR PLERTY (O Ry B lpacier
anlf teenSTAOsregceives the CTIS directed to itself at tine
T2, it transmts a data packet at tinme T3. At this

ti MeTh&HAPa gesrét Resar gt MKs TYRH R dd QR ©fmd R®, and
data packet information indicating it desires that

STAGK vahiatl dibe & ehuigadoby iraediat ef ASKA(! MAP)ins from
However, STAl detects an error when it receives the
trdatmission until T6. Therefore, the reception by STAL is not

hindered.

E. Applications of CSMA Procedure

FIG. 8 to FIG. 10 and FIG. 21 to FIG. 23 illustrate a numbex
of examples of the applications of transmitting and receiving
procedures according to the present invention. Here, examples
of the applications of the communication method according to
the present invention will be described in detail based on the

CSMA procedure described referring to FIG. 7.

E-1. First Example of Application

FIG. 8 illustrates the first example of application of
transmitting and receiving procedures in a wireless
communication system according to the present invention. The

figure illustrates an example in which two data units are




packet and Cannot accurately extract the data. Though

STA1 should return an ACK, therefore, it does not

transmt an ACK at tine T473(The ACK in the figure is

not transmtted.) Since STAO cannot receive ACK at due

time, it judges that sone error has occurred in the

previous data. Thus, to retransmt the still stored

data unit directed to STAl, STAO waits for a random
Tognamitged fhem $Tahde 6323 . pabkdthicorkampileg tihe Ri®er of

information at tinme T5. As nentioned above, STAO has

datet Urdksi vedcht RaNADK oFanseitied in Prewasksity is limited

transmtted. At this tine, therefore, STAO describes
tq HnﬁheaﬂéKdRéaMe%FKpb?ﬂ HEE N Qhel nRwes! L afigH AQKat( T ACK) is

ests t hat ACK infor tlon shoul d be added. (That

Spe ?anﬁr 9%§eaﬂaﬁ ®wi th an ACK request

mul t r.et urns
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f RTS S
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requesting t or mat 1 on SHoul Fansm
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packet contai ni ng i nformation. Further

dudlehgt eshide prlrieady r@ﬁ@ké@@rg7 WeErBEQﬁHEQe acket
receive data unit candidate [ist to updat e the F

coandihheg gegeraresm&TSohnformation. As a result, STA1
returns a packet (i.e. CTS with ACK nultiplexed)

contaf tengTrler£&36i vas engatToai2ad tbder ACKself, it returns
information at time T6. For ACK i nformati on, theACK
a pateetatbohaicdngespondhfigrinatibe dat aifmkomzspeskfi e the
by the received RTS information is described. After
inferwiaving thecpabkdt inohhai RTBigSKMHe CTS i nformation
~ and the ACK i nformati on, STAG operates as foll ows:
basetifoart BEA0 receives the CTS directed to itself, it
transmits a data packet at time T3. At this time, STAQ describes
inthe ACK Type portion of the data packet information indicating
it desires that ACK should be returned by delay ACK (Del-ACK).
At the same time, STAO0 describes in the More Bit portion
information indicating that more data unit is stored. This data
packet is received by STAl without error.
To further transmit the stored data unit directed to STAL,
STAQ waits for a random time, and then transmits a packet
containing RTS information at time T5. At this point of time,
STAO0 has not received the ACK of the data unit it previously
transmitted. Therefore, STA0O generates a transmit data unit

candidate list so that the previously transmitted data unit is

included, and constitutes an RTS SMH based on the list.




ACK information, STAO deletes the data unit already

received by STAL fromthe transmt data unit

candidate list it holds; SIAO generates a new

transmt data unit candidate |ist, and determ nes a

transmt data unit based on the newlist. (In this

exanple, STAO retransmts the data unit it transmtted

at tine T3. ) STAGtransnits the thus generated data

pack@ftgr BTAe mrelivwws tili,sitisneetitndesgadkes contheéening

ACK Type portion of the data packet information
Chishdpésrmagire desiims TithhesadKos ot d e rmadgtignmdgstyibed

i mredi ate. ACK. When STAl receives the data packet, it
iny EESg%T% ¥ hafit thisstieei Rk seifpwediatidly RiSafeanence
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comruni cat i on system accor di ng to t present
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one data unit is transmtted from STAO to STAL.

dee¥anpl €né 210 AL rass YRl Pockd Hatr drhenaurhes | pf d@l%taaunlt
units which can be transmtted in one packet is

cahdttbed tasaneanghdagedinte 146K, (laRdAGer Sgenerates CTS
constantly applied. STAO starts the procedure for

infpansnibhing data units at tinme TO and starts
backof f count in accordance with the CSVA

As a result, STAl returns a packet (i.e. CTS with ACK
multiplexed) containing the CTS information and the ACK
informationattimeT6. ForACKinformation, theACKinformation
corresponding to the data flow specified by the received RTS
information is described.

After receiving the packet containing the CTS information
and ACK information, STAQ operates as follows: based on the ACK
information, STAO deletes the data unit already received by STA1
from the transmit data unit candidate list it holds; STAO
generates anewtransmit data unit candidate 1ist, anddetermines
a transmit data unit based on the new list. STAQ transmits the
thus generated data packet at T7. At this time, it 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, it describes in the More Bit portion information




procedure for acquiring transm ssion right. The

backoff count is conpleted at T1, and it is confirned

that the mediumis clear duUFing this period.

Therefore, STAO transmts a packet containing RTS

information. After STAL receives the RTS directed to

itself, it returns a packet containing CTS

information at tinme T2 based on the information
indasetiibgdthatt hed VTS 8M. tAf ther tSEAOMi¢teidves hhe GFSsent

directed to itself at time T2, it transmts a data
AlyaBREE-at time T3. At this time, STAO describes in

the ACK T e portion of the data packet information

|nd|@B?Pné % RGeS tha datR PReled bétr segpaBdZpy that

i mredi gt e . At the sane tine, STAO
1td3e%6%%5t}§§d1 E lﬁ‘é“q\ﬂjlraet%% APPSR A mAEPBrEhe ACK Type

d da
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the ACK and cannot accurately extract the data. Since
STAG cannot receive ACK at due tinme, it judges that
somer @i dasy Hgfrﬁegﬂzlﬂzéﬂ Pr UL WS dald £3d &S_’Ln each

to retransmt t st store data uni't Irecte

paSltéd, 1s JHG é’@'ﬂl’ﬁaﬁf Qft & ARdRRS! ki, t@ﬂgnggfﬂod until the

transmts a packet containing RTS information for
tigat andetse88MhesShoPudte TOrrds iNERtEONgd above, STAG

has not received the ACK of the data it previously

transmtted. At this time, therefore, STAG describes

in the ACK Request portion in the RTS SVMH that it
E-?egbestsd Ehatp ACKof e btd©toshoul d be added. That

is, STAGtransmts an RTS wth an ACK request

mul tips exédil Miseratesaing sgebhidsex &TAle reeft appdiadation of

packet cont ai ni ng
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
transmitted from STAO to STAl. Thisexample ison the assumption
that the number of data units which can be transmitted in one
packet is limited to one and immediate ACK {Im-ACK} is constantly
applied.

STAQ starts the procedure for transmitting data units at
time TO, and starts backoff count in accordance with the CSMA
procedure for acquiring transmissicon right. The backoff count
is completed at Tl, and it is confirmed that the medium is clear
during this period. Therefore, STAO0 transmits a packet
containing RTS information.

After STAl receives the RTS directed to itself, it returns




CTS information at tinme T6 based on the information

described in the RTS SMH. At this time, STAL refers

to the ACK Request portior7édn the RTS SVH, and

t hereby recogni zes that STAGis requesting that ACK

informati on should be transmtted. Then, STAl decides

to include ACK information in the packet containing

CTS information. Further, STALl recognizes that, as the
a pesliikt cohtaheimpreédflyinécenatilopagketibei Ag desetiedn the
. fromthe receive data unit candidate list, all the
indaraaSTnG desrrébedoinr thenRTS H4E. been al ready

recej ved. Thus, STA returns only an ACK, and does

not REteF S rerk TR itd'ﬁB CAs$ af/irr@%lesd tSTMSﬁéfuahstime

a packet contalnlng only information at tine
T2Fo+1Ac§+€a}r}ﬁ=H&rtr§ma| gl at%c%@‘k qwtémﬁa??on Afcmlésﬁémav ngTAQ

Fe dat fl.ow specified by the received RTS
deFﬁF o fratitoh ?sl\cd%"s‘g?? @é’&tl,&f“t ef Ghecda ng'!Ct}%‘& b%%‘R’é‘f‘atlon

._gontaining the ACKipfo Q ., STA

ingPRE BB 85 ea At AR GPpuddend s ' hiiediate

cEel g? Peen al ready transmtted, and tern1nates t he
énsa ioh. In this exanple of application, the

Dur aﬁév%‘véf elS%Alndgéggts l%%trort 128}1 £0 rteb:%td_vles tae data

i ndicates t'hé time perirod un cat

a n t e
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shelPhi fati oD A adw,ansB@Adddie and keesi ﬁbegt%ﬂgﬁ@er% ACK
in a Wreless conmunication systen1accord|ng to the

at peesents] nvamd ook The tHd quridd 1Sttt es AR Xael. e
in which two data units are transmtted from STAOto

STAlsirkhi sTexapPhot e iteABRAMTRORimé Patt h8ges that
nunber of data units which can be transmtted in one
some error hasoccurredinthepreviousdata. Thus, toretransmit
the still stored data unit directed to STAl, STAO waits for a
random time, and then transmits a packet containing the RTS
informationattimeT5. Asmentionedabove, STAOhasnot received
the ACK of the data it previously transmitted. At this time,
therefore, STAO describes in the ACK Regquest portion in the RTS
SMH that it requests that ACK information should be added. (That
is, STAO transmits an RTS with an ACK request multiplexed.)
After receiving this, STAl returns a packet containing
CTS information at time T6 based on the information described
in the RTS SMH. At this time, STAl reférs to the ACK Request
portion in the RTS SMH, and thereby recognizes that STAQ is
requesting that ACK information should be transmitted. Then,

STAl decides to include ACK information in the packet containing

CTS information. Further, STAl deletes the already received




packet is limted to one and it is permtted to

continuously transmt a plurality of data packets.

STAO starts the procedure fior transmtting data units

at tinme TO and starts backoff count in accordance

with the CSMA procedure for acquiring transm ssion

right. The backoff count is conpleted at T1, and it

is confirnmed that the nmediumis clear during this
papéetofiromHerefrece i vEBTACE ¢ narisnices dd dadek Bi st dontgidaitegt he

RTS information. After STAl receives the RTS directed
liss.i agdl thent geaeuphes G@Tpatkéermentanni ng CTS

information at tinme T2 based on the information

deschFbadrphulhe RIZLSpLunrser STAREEetél vesCThewD s ACK

|reited toitself, it transmts a data packet

nultiBlesedly GIRBITIRT ShAD IS cAPgsamat 1o ahe ABle ACK

inf¥Pheliphetine hex Shondhe bggg&ggg?@%g%qygghg&w%m

[ - A ,
S R A S
in!fggqggyé d% %PH: fP%Ostor ed. This data packet is

recerve ut error. Further, STAOJudges

bor 1 aaEe ﬁ%?&?ﬁ’ﬁ“?%@gﬁa LR A o s ffEmacion
anbals Bkt 89 OYm AT Hn atSTh'Or@pgl.zatég a%Tf‘Qligﬂg L %{i& ¥n the

transmts data packets, starting at tine
ACRX2iBd Bmat i bMSISBIEHd R dNE thidWhea IRAP Lidgegyt Pé’(t:elved

if it transmts the next data packet, it can conplete

by 08 AL t 0616 N 186 11 Mnti BathhenBer caddlindi-eal edei prthelds;
Duration field in the CTIS. Then, STAO further

STAO agsnetatasssoned tasmsmnt tddts eched tonSTddtatiist reand
T4. At this tinme, STAO describes in the ACK Type
deperminas aofrbhemdatdmtpacket hadeat oatilonniendicat i Ng Intthis
desires that ACK
example, STAOQ retransmits the data unit it transmitted at time
T3.) STAO transmits the thus generated data packet at time T7.
At this time, it describes in the ACK Type portion of the data
packet information indicating it desires that ACK should be
returned by immediate ACK.

When STAl receives the data packet, it recognizes that
it is desired to immediately transmit an ACK, from the ACK Type
portion in the DATA SMH. Then, STAl returns an immediate ACK
(Im-ACK) packet corresponding to the relevant data flow at time
T8.

In this example of application, the Duration field in each

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

time indicated by arcuate arrow in FIG. 8.




shoul d be returned by i mediate ACK (I mACK) . At the
sane time, STAG describes in the Mire Bit portion
information indicating a tfansmt data unit is not
stored any nore. This data packet is received by STAl
wi thout error. When STAl receives the data packet, it
recogni zes that it is desired to imediately transmt
an ACK, fromthe ACK Type portion in the DATA SVH.
E-PheThiSOAExesplens faAppireditdbe ACK (I m ACK) packet
corresponding to the relevant data flow at tinme T5.
I'n t LS. ekdanpllisfradms itdat ton rdt deamptatdfompiildlod tiion of
each packet is set so that it indicates the time
- trgesmed tdRgi | attk  Feeelvhaad caPeg@chguiecuati® ara owwiipeless
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communicatlogpspsEem BG4 Bafhpicetbe Bt atingiermign.g The
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appReehfied, and the transnitter station is permtted to
continuously transmt packets. STAO starts the

procednd estfic & EARSHESLLNGrd A WRhhSmat i b dOuraRd at
starts backoff count in accordance with the  CSVMA

tipeoceduied foaia raGaBhekag rt E3NaRT 581 MrdddiHce T8N the CcSMA
backoff count is conpleted at Ti, and it is confirned

prbbatutber e dicyn ir$ngltdn siigd Neh rhightpertiod backoff count
Therefore, STAOtransmts a packet

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

during this period. Therefore, STAQ transmits a packet
containing RTS information.

After STAl receives the RTS directed to itself, it returns
a packet containing CTS information at time T2 based on the
information described in the RTS SMH.

After STAO receives the CTS directed to itself at time
T2, it transmits a data packet at time T3. At this time, STAOD
describes in the ACK Type portion of the data packet information
indicating it desires that ACK should be returned by immediate
. ACK (Im-ACK). At the same time, STAQ describes in the More Bit
portion information indicating that a transmit data unit is not
stored any more. This data packet is received by STAl without
error.

STAl returns the ACK of the received data. However, STAQ




containing RTS information. After STAl receives the
RTS directed to itself, it returns a packet
containing CTS information 2 tine T2 based on the
informati on described in the RTS SMH. After STAO
receives the CTS directed to itself, it transmts a
data packet at tinme T3. At this tine, STAO describes
in the ACK Type portion of the data packet information
deiteditcadn rg ran whdesiitesethatre AGh s BOR dndiearetatr aedubytely
i medi ate ACKL. At the sane tine, STAO describes in
exttf@chbtbeBilatpor tSigred BTéOnaanont toeeiverkCK raansimet time,
_data unit is stored. Further, STAO adds RTS
1t apderat Foat f opme rewsed thdhpamoiiest igattheupirevithat data.
is, STAG 83 transmts a data packet with the RTS
Thyrgl- thprexeansmhtsthrehilpaieted dafacBiiedibgcsyarto STAL,
wi_t hoyt error. STAl recogni zes that the data packet
STESNt"& S 3 nFordari 6aAmeandnchdhar ileeerynirananpacket

oAt B ef £ 1 PR 08 SRBCRISLE ROt SR, Tond B
ne SRR SN ST 1 S Thh T BRebhE A Fodne BFee 1t
B N R
SoBEEEE S5 2RSS, 0L by AL bl o ol
thht ek AL Aelalesshbgalieadieecernsd packeh %%’lesmits

the receive data unit candidate list to update t

anl R$E, wiBRdahheOKOEBEhaLESNETSihnégegmti on. Further, as
ACK i nformati on, STAl describes the ACK i nformati on

cor respendidg: iwi dderdat a s 10Wespeeist begabyeth€ontaining

received RTS information. Thus, STA1 returns a packet
CTBOol Sormhangi ACK H nfiaienB6i ioas @ hbriCthd 1h@bEREIEOBN dés€ribed

a CTS packet with an ACK nultiplexed) at tinme T4.
in the RTS SMH. At this time, STAl refers to the ACK Request
portion in the RTS SMH, and thereby recognizes that STAO is
requesting that ACK information should be transmitted. Then,
STAL decides to include ACK information in the packet containing
CTS information. Further, STAl recognizes that, as the result
. of the already received packet being deleted from the receive
data unit candidate list, all the data STAQ desires to transmit
has been already received. Thus, STAl returns only an ACK, and
does not return CTS information.

As a result, STAl returns a packet containing only ACK

informaticonat timeT6. ForACKinformation, the ACKinformation
corresponding to the data flow specified by the received RTS

information is described.

After receiving the packet containing the ACKinformation,




After STAO receives the packet containing ACK

information and CTS information, it tries to transmt

a data unit based on the (3® informati on. Based on

the ACK information, STAO deletes the data unit

al ready received by STAl fromthe transmt data unit

candidate list it holds. Then, STAO generates a new

transmt data unit candidate |ist, and determ nes a
STAlanswicesdahatuaill thasedamsmithidatrewditstdi rAtctteli $0 STAL
~time, STAO describes in the ACK Type portion of the
itdaes paékehapnboenedloerdndinadmigtiad, desl tegmihates the

ACK shoul d be returned by i mediate ACK. At the sane
trang@ ctSPRO describes in the More Bit portion

information 84 indicating that a data unit to be

t r an<hithieeKemReE G BBRALCA BRI nibhe. DD o1 &AgAH i each

t he .t hus ner at ed datadP cket at tine T5. Wen STAl
paFé@@i%éssgﬁesaaFEaBa%?e% tH- ok R fdmpatiediiod until the
,Cig‘ult.i%ll.ex%d,le %t reco @izes t hat i% S 8esired to

MTedirately e PrafémiftEnAERY dRd"F8cuPns a

correspondi ng ACK i nformati on packet at tine T6. In

this exanple of application, the Duration field in

quac@OHQQBKEga&gléebfsagpﬁgaakﬁogndiCates-the time
by arcuate arrow i n

FI 6 p9g . AS3 ti'l@ug&&%ttie%ntﬂé‘lfb%rtgwt e&gﬁﬁgéc ttapipslication of

transmtted at tine T6, zero I ndicatl

trRhagedeiby6. AKXt hr&Xaipl gy of pABRELRRLEON Kl G5 10y ireiess
illustrates the sixth exanple of application of

colmans Bkt bAgs petleh ERIMAIG PEOCLHESS ddh @ (WeBt8Sh. The
conmuni cati on system according to the present

fignventilamstHates fdrguseamplaisihatBscan texan®s Oinits are

two-way conmmuni cation wherein two data units are
tranam$hietat-dr SMAGTAQTAL STAkiakkample is on the assumption
that the number of data units which can be transmitted in one
packet is limited to one and it is permitted to continuously
~transmit a plurality of data packets.

STAO starts the procedure for transmitting data units at
time TO, and starts backoff count in accordance with the CSMA
-procedure for acquiring transmission right. The backoff count
is completed at T1, and it is confirmed that the medium is clear
during this period. Therefore, STAQ transmits a packet
containing RTS information.

After STAl receives the RTS directed to itself, it returns
a packet containing CTS information at time T2 based on the
information described in the RTS SMH.

After STAQ0 receives the CTS directed to itself, it

transmits a data packet at time T3. At this time, STAO describes




simultaneously two data units are transmtted from
STAI to STAO In this exanple, the nunber of data
units which can be transmt&ked in one packet is
limted to one, and it is permtted to multiplex RTS
into CTS. STAO starts the procedure for transmtting
data units at tinme TO and starts backoff count in
~accordance with the CSVMA procedure for acquiring
in e SRKSHIReNP e § ghen oTHéchdekafda adkeuntnfoxnanigl eéhddcating
. Ti, and it is confirnmed that the nediumis clear 85
1tggdpFhgee Hilsa héCKoahoThdried aed urgRACoY rdevsri PEKa (PatkBEK) .
containing RTS information. In the RTS/ CTS Mux portion
At TheeSamgstanp, iSTROr ARIOHikes séh WhecMaxnedi Bet esortion
. that RTS may pe pultiplexed into CTS. After STAl
inforaaldon: HEAFTRE10g Shedt MBRe tEanetklr A4ta upkie ket stored.
cant.ai ni n i.nformatio t ot T2 based on the
T S PO CbsLFi BERCHOBnEY RYEABNRE LADSE P S o e,
STAl ni z romthe RTS/CIS Mix ion in the
RTS BRECHPAL RELR may “HEStul 115 & i?&ﬁu& CT& N angefplete
i hre t.Q, ST Therefore, STAL _.
Bl s0ILA P SR Etog AR e R 10 fira2dOhrie1
- 0 ; iAN
et o o T PR o ih AT obts 2g. £ RTATEAR HlFousLy
tr¥hERieD KIS bkt £xeda i Sidd ans LG AT ERM e RIAQ anp 12
recei ves the packet containing CIS information and
11RiStiateansh i @e figidd eSTa® HRRARYY thatdata vpi{r2hsmits
time T3 based on f%e CTSinférmation. Al this tinme,
th&Txtdesen pesket p itheaACKomyper fAdd LR rafhshiesdahawithin
packet information indicating it desires that ACK
thehoat dod el ircbitasrtreed iby thempdirat ecoACKi e Al it R@eSATB. Then,
time, STAO describes in the Mxre Bit portion
STAGf DenEte Ot ramdiicat Bngtdohatl date dnansiidteddaidatvnBral at

_is stored. Further,
time T4. 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 {Im-ACK). At the same time,
STAO describes in the More Bit portion information indicating
a transmit data unit is not stored any more. This data packet
is received by STAl without error.

When STAl receives the data packet, it recognizes that
it is desired to immediately transmit an ACK, from the ACK Type
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 application, the Duration field in each
packet is set so that itrindicates the time period until the

time indicated by arcuate arrow in FIG. 8.




STAO adds RTS information for transmtting another
data unit. Since RTS information is also contained in
t he receive packet, STAO geherates CIS information in
response thereto, and adds the CTS information. As a
result, a packet in which data, the RTS information,
and the CTS information are nultiplexed is transmtted
fromSTAO at time T3. (That is, a data packet in
which CTS in response 86 to RTS from STAl and RTS for
transmtting the subsequent data unit are nultiplexed

E-ibs fFighbnErpedly Thi 8ppatigapacket is received by STAL

Wi thout error. STAl receives the packet with the data,
RTS FhREor et brstrakrs dis ifhiffdinexeon Leubti ppetédatang of
recogni zes that this packet contains RTS information,
treRERitETAY t APEs tEPFPhRERI t RYPEERBESScodflai i ngWErSless
infonna%ion. At this tinme, STAl refers to RTS

COBIHTIAfRE GRS FEISTRACGS AR IABC e RURSTEYy 10eeddicpes The
1S e S A0 G TS o TSt & AT A en s T
erpfehfErdleAtl oral SHTEIAPY SR LHEREREB & L AU of
dafd I Be PR (R be e AR i e’ BrRkBRL 8T i ted
B e R AW pEEPELY o MR IR BRLE I REP AR LK 1o
sp&dSeiBHOr MBld Ofthe FULLASH tRS-AGGd it Mmatd OBerr?ttIﬁ'ged to

describes the ACK information corresponding to

cofal aubliow, speghihed pyckbesreceived RTS information.
Further, STAl recogni zes that the packet contains CTS

i'nf o3 TrRG is@R.rtanthe rpnscadisr & rdat araméhi eciMgldaasades at
on the CTS information. STAl describes in the ACK

tiny PE0 parid enairn st backPATACSMt | inf elomtrdemdendiicat thg CSMA
it desires that ACK shoul d be

procedure for acquiring transmission right. The backoff count

is completed at T1l, and it is confirmed that the medium is clear

during this period. Therefore, STAO0 transmits a packet

containing RTS information.

After STAl receives the RTS directed to itself, it returns
a packet containing CTS information .at time T2 based on the
information described in the RTS SMH.

After STAO0 receives the CTS directed to itself, it
transmits a data packet at time T3. At this time, STAQ 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 portion information

that more transmit data unit is stored. Further, STAO adds RTS

information for transmitting another data unit. That is, STAO




returned by inmediate ACK. At the sane tine, STAl

describes in the Mire Bit portion information

indicating that nore transng§3 data unit is stored.

Further, STAl adds RTS information for transmtting

anot her data unit. Thus, STAl returns a packet

containing ACK information, CTS information, a data

unit, and RTS information at time T4. 87 That is,
tranamirng ki phérepaakdtt wansnths Rhe fwltgviewgpd.a datia data

packet in response to the reception of CTS from STAG
Pag kETS lisn recesyeds &yt 6Td1 RIShPuomeSTAG. an RTS for

transmtting the subsequent data unit; and an ACK

corr €3pndreRPIvizde fthespttlom dsftaa Hackebnigortasms RTS
. STAG. STAG recei ves the packet containing ACK o
IntREeidCRonanETSen hf bendtd bRananyhtaranket epibaRTgng CTS
. information, _and tries to_transmt a data unit based
LS TTRE RS | AT Fofte: Baeld T6A e TfhkC AAR PREBEREE I RTS

in.th [ STAG del h d .
R A R e R AP SRARA Sl FRpen zed
' ' ' d Th STAQO., t ,
eI dd oo PO TG0 A0 BERTLALED BB e,
; . . . . i hi o
ST%%FL?TJ@E%E G@é%.&ﬂ'l%de géﬁ% f%@m%&%i:njgf{vtlhles ac]%oét {t;olflf.]%lnlng

escribes Int ype portiron o

w%aiﬁf@aﬁggioh nf w@éﬂé}n,b;srfggg@%#gggkg%geﬁ% e%ﬁfeet Bak s unit

( shoul d be returne _ Att same
cahHﬂEath@§%€e§§§é@e§n'Ehéiﬁ%ﬂgyﬁ%ﬂ@dnF&@Qﬂf%ﬁﬁd in the RTS

information indicating that a data unit to be

sutr ansgi 4K 24l 4 SndotsiIesRN e t BNY HEDKLE reBUkt RREe1§EACLacket
STAG extracted the new data unit from the received

frpackied wéddopd RITDhniltt cdpaideset Disel MpAEke the list,
i nformati on. Further, since the received packet

andarhtesi gesndHlS: e s ofrorinEtora tdsnwel FurBRAG, gemrrt SoEhStion,
information corresponding thereto, and al so deci des
STAb deansibésttiee XX 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 STAQ 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 STA1l from the transmit data
unit candidatelistitholds. Then, STAOgeneratesanewtransmit
-data unit candidate list, and determines a transmit data unit
based on this new list. At this time, STAQ 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 portion information




i nformati on. The generating procedure for CTS

information is the sane as descri bed above;

therefore, its descriptiongdll be omtted here.

Thus; STAG returns the packet containing a data unit,

ACK information, and CTS information at tinme T5. That

is, STAG 88 nultiplexes and transmts the follow ng:

a data unit in response to a CTS fromSTAl; a CIS in
indéspdnsg tbaanaRISts nomi STA bandaremiA@éd is not present

corresponding to a data unit received form STAL. \Wen
angTapre ec sifPdst resphck dtheclom aigeineg ad edadat apetkeAGK time

information, and CTS information, it extracts the data
TSynit, and decides to transmit ACK i nfornation

correspondi ng thereto. Further, when STAl recognizes

t hat "hRB %%Ee‘%e%rﬂeﬁ phectstaj pr okt oh AfE AgRormation

information, it updates the transmt data unit ]
mud LAl EZeE | L5t TRASSH 8RS t Her K it Glefatiesh toTheRediately

STAl ., deci to transmt a data unit as wel| based on,
R S R et RO UL ® ST SRR o R RBE et ion
paggg ai_ni ng AC§6|nfornat|on and a data unit (i. e. a

a Sgckepemﬁth the ACK of the data unit received

fro ' Ny 16,., Af TAO.L e

the Baciae SERtEEt bk e otarnS P e 4OgABL8 i 8acn
URLE, Lt SLef the ; AL | 1e JDATA;

paSNH, éndstﬁe$%g§ﬁ€%§§§€ﬁ§§§:t atﬂ%% Fgﬂﬁé F?ggdtgﬁeil the

t 1 BBMH ARl 0 b HaRsEite AP MK FENg , STAOCRBIMIAS n value
correspondi ng” ACK information packet at time T7. In

oft BB ahRVIEs XA i tithR Byl afkenrTé] eldrd N rRACRHRREKRULL is
is set so that it indicates the tinme period until the

plbted.indicated by arcuate arrow in FIG 10. Since the
data length is determ ned beforehandwhen CTS
information is generated, each Duration value can be
set.

E-6. Sixth Example of Application

FIG. 10 illustrates the sixth example of application of
transmitting and receiving procedures 1in a wireless
communication system according to the present invention. This
figure illustrates an example of two-way communication wherein
two data units are transmitted from STA0 to STA1 and
simultaneously two data units are transmitted from STAL to STAQ.
Inthis example, the number of data units which canbe transmitted
in one packet is limited to one, and it is permitted tomultiplex

RTS into CTS.

STAQ starts the procedure for transmitting data units at
time TO, and starts backoff count in accordance with the CSMA
procedure for acquiring transmission right. The backoff count

is completed at T1, and it is confirmed that the medium is clear




Whet her RTS information or ACK information is
multiplexed in a returned packet is unknown,
therefore, Duration cannot g exactly specified
sonmetines. In preparation for such a case, a slightly
| arger value allowing a margin is set for the Duration
89 value sonetines. Further, there are cases where a
Duration value is set on the assunption that RTS
duirafgr netionperiA@K i nThermafooa, | STAot tnathsmpt exed padket
an actual packet is transmtted over a period
cogltipghihng Rbhger ormartitctne DinatheRTBACHS. MSk moeritimn in the
length of this information is not so |arge, however,
RTgr §gﬂrl dasonmptinbt isrestl vhipl indicmEesi bhavaRle By be
t he Eacket transmtted at time T8, zero indicating
mugGipleged) A8k, CTR- t he above- mentioned enbodi ments E-1

to E%g it is judged whether to,set "information

i ndi ‘?“Fﬁgsﬁné ﬁ%%eb‘éeﬁuW‘?pB%§ean?ﬂf‘%tt‘?@' th fpkurns a

RTS/ CTS M [ [ he RTS SVMH. This jud
PaSKED FENTHIBDHS S Sort R SLT A bt CLBRmiA, BRI on the
, R t it t ' d ti Lt
g E oD oneobr IPRE St ot T RcalBed Fomrine Skt oiTAL
re%éghtﬂﬁeg%}dn{‘@hb%ﬁcfQ%aud{ g'o?éi‘% i@%h‘e%f?%bﬁ?%hﬁt RTS

erring to the relevant W Ngs, descrlp 1 on

ma?ebghﬂgﬂfﬂﬁﬂéﬁg&‘Rn%%n§T§¥a§H&E§EJ§§\M§ GR£6oRhE Pk 1l Bected

carried out Iin accordance wt er the statron as

tot REracdest irRatbeB @, R holdsdatas tresiingS @tion for

transmit to the RIS transmtting station or not. In

trhhemex ey ecndddisddrat @ity EbGTRd, FRAL beanswits FSket
(PO , STAOreturns CIS (PlI) , STAl transmts DATA

cofiP2)niagdTSTAG o reitildIsaACKTERI foriertt.on ti ]S, assrgBacket
that, in the More Bit portion in the DATA SVH of the

wipacket RP2 moht fb hexngd DATA, t ténsmitesdsri bed that

After STAQ receives the packet containing CTS information
and RTS information, it tries to transmit a data unit at time
T3 based on the CTS information. At this time, STAO describes
.intheACKTypeportionbfthecbtapacketinformationindicating
it desires that ACK should be returned by immediate ACK. At
the same time, STAO describes in the More Bit portion information
indicating that more transmit data unit is stored. Further,
STAO adds RTS information for transmitting another data unit.
Since RTS information is also contained in the receive packet,
STAO generates CTS information in response thereto, and adds
the CTS information.

As a result, a packet in which data, the RTS information,

and the CTS information aremultiplexed is transmitted from STAO

at time T3. (That is, a data packet in which CTS in response




STA1 still holds data directed to STAO STAO holds the
information in the More Bit portion of data nost
recently received from STAI§6 and can thereby recogni ze
that 90 STAl holds data STAl desires to transmt to
STAG |f STAG recogni zes that STAl hol ds data directed
to STAG when STAG transmts an RTS to STAl, it sets
in the RTS/CTS Mux portion in the RTS SWVH
to' REBof pen i TR rdidc &IBn§or hat a8, edn d e hansiubisplgeeed data
into CTS." FIG 24 illustrates a case where this RTS
uni ergndlitied exesl Pe T rArEsipors®- k heéflet o, A8 packet is
returns a gacket,containing CTS and RTS SMH rel at ed
recgived Bun EéﬂaWﬂF§ﬁ§ﬁi§§F6ﬁ that is, a packet (P5)

wher a CISis | exed into an RTS. Then, @ STAG
tr angth‘??‘sreé:?fa‘ﬁ%lt g‘é]i‘?f? g tdataei detas &?r%énfﬁrmﬁ*élonr

S SWH d t
oG V8 Oriﬂer%l%wuﬂ?ﬁg&eﬁsd mﬁﬁ%%géﬁg?e'a%%@t i mpacket

S P e S s e
R T T S
Seéﬁ@n@@latﬂd)h9§eﬁecé:ﬂé&%i? SaTIﬁPth%@é% ,Irécg%ﬁffé?ttg(a@%TAO

cont ai ni ng A VA correspondi ng to the retelved

hakn rddie Eééﬁﬁhfzéhl U a&@ﬁnbﬁlg&&mg§t &¥ 'f‘héh%lata unit
exanple illTustrated in FIG 24,  STAL transmts

prePQus BFAGdRtiurdts, CThukPl )s TﬁTA@eE&@_’é%m ts @'ﬁ-&&ude ACK
(P2), and STAG returns ACK (P3) Here, it is assuned

infbahation tiher MdpacBet deerddion igctdenfOATA+SMH . of FiPeher,

packet P2 containing DATA, it is described that STAl
STAliddndadtdss daracdiveciath Lo iSTAGNdSHAChD] is Hadwed on the

information in the More Bit portion of data nost
infereatiyn deseinibedf IrohhSRAE, SMthd @antthetéhy, requagie retes
th; g?_tready received packet from the receive data unit candidate
list to update the list, and then generates CTS information.
Further, as ACK information, STAl describes the ACK information
corresponding to the data flow specified by the received RTS
information. Further, STAl recognizes that the packet contains
CTS information, and transmits a data unit as well based on the
CTS information. STAl describes in the ACK Type portion in the
DATA SMH information indicating it desires that ACK should be
returned by immediate ACK. At the same time, STAl describes
intheMoreBit portion information indicating thatmore transmit
data unit is stored. Further, STAl adds RTS information for
transmitting another data unit.

Thus, STAl returns a packet containing ACK information,

CTS information, a data unit, and RTS information at time T4.




STAl holds data STAl desires to transmt to STAG In

this case, the follow ng can occur even if data

directed 91 to STAL is not8present in STAO because

STAl hol ds data STAI desires to transmt to STAQ

STAO transmts an RTS wherein "information indicating

that RTS may be nultiplexed into CTS" is set in the

RTS/ CTS_Mux portion in the RTS SMA At this tine,
TheFabS o F1a8 M el iafernd ErassMateneh RIS 9Ming: a data

informati on indicating that STAO has no data to )
PALREhS I IS TS RES FECar einiyL RTS Wkiteh F e FAGT en€TS in

SRS T BHDEEpEEN" Sduest dRLa rapem ssion o
oo BRI 00 Loy oS AL et B 3 2 e on
ofkégggg%sahggtEgb%tﬁekothe Duration described in the

nce eér Surroundi ng stations refrain

i o di ng A T
VOHBTA@Q%@éE%Qchb%3$Eé@%%h%%éﬁgkg§g@gﬂﬂféﬂﬁﬁéb_, CTS

RTS for transmtting e subsequ unit.

ink8rmSTAGKL I anagthSuai BUNENI RIS 2AL-CARC L BT ebyy. eﬁ_@s to

it easier for STAl to acquire RTS transm ssion rig

trAfsmatr gsdata STAO Bae®efdd drNtdDs regRiR tiRe. Based on
subsequent data unit from STAL. FIG 25 illustrates a

theaJS(E'KV\h@f@rrﬁ&ﬂiSorfduirmyth%TSeic%ivterdaE%ﬁik@t?dS@ﬁO'P&eléf‘es the

response thereto, STAl perfornms the operation of

dataansini siliregdyhecsabsequentsTddt arumi the ntraeeaidad8€a unit
with the ordinary RTS/ CTS procedure. Specifically,

cagipdateelistnsitahpddieet TS, CITARIgEMEy RES SMikwet deshni t
toits own data transm ssion, and STAO transnmits a

dapadieit (Pe)iskirailisty OTS dSMitreespardinsgitodahe unit
received RTS SMH. STAl transmts a packet (P7)

baget @ nivs et dottrespéntihag tomeheSTABeilgedrJTSs in the

SMH, and STAO transmits a packet (P8) containing ACK
ACkp\hype 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 portion information
indicating that a data unit to be transmitted is not present
any more. Further, since STAQ extracted the new data unit from
the received packet without error, it decides to return ACK
information. Further, since the received packet contains RTS
information as well, STAQ0 generates CTS information
corresponding thereto, and also decides to transmit the CTS
information. The generating procedure for CTS information is
the same as described above; therefore, its description will
be omitted here.

Thus, STAO returns the packet containing a data unit, ACK

information, and CTS information at time TS5. That is, STAQD




corresponding to the received data. 92 |In the exanple
illustrated in FIG 26, STAl transmts RTS (PO to
STAO, and STAO can receive §&8 w thout error. However,
a problemarises. During this period of time, STAO
interpreted the Duration field in a packet
transmtted fromanother station (hidden term nal
(not shown) for STAI), and thereby has set an NAV.
muThépdeaes, ariBTAQaoannbs thet fiohl aw (HS: aSTAG: nedei Mesethense
RTS packet (PO, and thereby recognizes that STAl
tohel @8S datan SSFAL deST 3 eisn tue stpcarsenitt STADS 1Ararh&TAL; and
exanple illustrated in FIG 25, STAl sets Mre bit,
anaﬁé:gtpﬁ@ﬁéﬁﬁpsmﬂ@ge‘é@gﬁi datat hai tSTAacehnsdt Rerm STAL.
subsequent data wunit. The exanple illustrated in FIG
26 | ¥hanPiTHleRECPRVERdihe PSTAOLr @eRt 4bR1k% aRISL A gt , ACK
ng and thereb&/ recogni zes that, STAI has the
1 Gﬁgléﬁﬂré’ﬁ‘t' aﬁ’fia Thi o ‘?Wﬁ‘wmat%terex@msséﬁ’ﬁ SAtRAYRIE,
ﬁn§ % g retur S. Therefore, though ST
A0fa%= ¢ Ss QosEfuehtt é%t“@l’a PFmaH%ncﬁ'ﬁ%et " FeRTeto-

R0 A Pl S T B
T L O
un;'t”égﬁcgﬁﬁéﬁ’ 0 1 ‘b%ts'eféﬁgkg%?@é(% e DG 3] P! %%‘1%9 STA1

Is set In pOI'tIOﬂIn

deBI§e§|¥|E! tr%{nstrrﬁ'tsa HhPBuniPEAQIAY 1 bESe 4Bl @f@.@ﬁformatlon .

fields in the S SMHinformation indicating th

ThesACshAS fl@t@lﬁﬁ@ et qaatcrz@tsradnta(llﬁmd;amKdllh%&ﬁgubﬁ and a
STAl is present in STAO, the sane oOperation takes

daphaee tf fougha dekRiapdckdtohi shews Aok dhenkiguaain ifhakceived
is, STAOtransmts an RTS wherein "information

fromdBTADI NyltbplefdS) may bemsuttl pl exed into CTS' is

set in the RTS/CTS Mux portion in the RTS SVH.) This

RTS Aftar ¢0@dyr &3S wés theimakdt epantiht ognaAdei RESrmation
| and a data unit, it refers to the ACK Type portion in the DATA
SMH, and thereby recognizes that it is desired to immediately
.transmit an ACK. Then, STAQ0 returns a corresponding ACK
information packet at time T7.

In the above example, the Duration field in each packet
issetsothatitindicatesthetimeperioduntilthetime indicated_
by arcuate arrow in FIG. 10. Since the data length is determined
beforehandwhenCTSinformationisgenerated, eachDurationvalue
can be set.

Whether RTS information or ACK information ismultiplexed
in a returned packet is unknown; therefore, Duration cannot be

exactly specified sometimes. In preparation for such a case,

a slightly larger value allowing amargin is set for the Duration




93 proper. Wen other surrounding stations than STA1l
receive this dumy RTS, they set an NAV and refrain
fromtransm ssion. Since té® other surrounding
station refrain fromtransmssion, it is easier for
STAl to transmt RTS for transmtting the subsequent
data unit. That is, STAOtransmts a dummy RTS, and
can thereby nmeke it easier for STAl to acquire RTS
vatlngnsomesioesr.i ght. As a result, STAG can efficiently
recei ve the subsequent data unit from STAL (sane as
abovENIrthEeG, PBerée| ase roa ess arlease aMbere ttilvns vRI8ei $5 set
transmtted as P4. In response thereto, STAl perforns
ont faeopasarpPbhonf that B infagnatieo s obs éffeAnfgamation is
unit_in accordance with the ordinary RTS/ CTS .
noprytiddii e xsshard pincat tyal sraket disuk panemi bheg ey egmoperiod
containing RTS SWMH related to its_own data
Sltlfggﬁiﬁﬁ SRPRT Hhah SHeoluratdrnt ¥alupacketngpdhe length of

crGR ALAS, 10, SY.coL Eapend g Lo, e Leeq ved B13 o
' to th [ S VH d ST .
oGS PR o PSS TR S (BRAoRTR.c i
18COLLESPONGE B, | 0t fELE eeel yed dgta. As an exanple of
| g re n{" e

GtiTizati on fro or egoi ng,
"inf [ jndi i a5 b tipl; :
o PR A LS 00 Do ST Y S AL P2 e

whBOREFORy idbt Re RIS maMilon EnaPreeedyrerd Afay be multiplexed
Acknow edgenent of Sequence Nunber ™ FI G 1f'|llustra es

intBeTRCKNOV SHTSNETS IRLOSSE &n k gledleatrs s@ndats, 0f HeRgment
than data flow O assuned in the present invention:

cah€l dd P Ra8BBs &d GaNehet Bi SXGFPIer ebminh 1lcRtebackhécen
of individual fields which occurs when sel ective

RTackrowredgenentt 941 ohsaredhktbedoaus ithedexaipheisr, @t the
the assunption that the

packets received from the station as the destination of the
relevant RTS in the past. Refexrring to the relevant drawings,
descriptionwill be given below 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 illustrated in FIG. 24, STAl transmits RTS
(P0), STAO returns CTS (P1), STAl transmits DATA (P2), and STAQ
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
STAl still holds data directed to STAOQ.

STAO holds the information in the More Bit portion of data

most recently received from STAl, and can thereby recognize that




Received MAP field is constituted of four bits for the

purpose of sinplifying the explanation; however, the

present invention is not I$omited to this

constitution. The data transmitting end transmts data

units of sequence nunbers "0," "1," "2," and "3" from

the transmt data unit candidate list. It is assuned

that the data unit #2 is received wth an error
STPHeheilds Kateh&TACKdBequenceof kebdsmitt he STAO.

acknowl edgenment ACK returned by the data receiving

end, IT1STAiadpdridiesatbst 1Al hdlelsddbgauhi tectodd dp STAO

to #1 could be conpletely received, is placed. Wth
Whﬁlﬁlesaﬁt)atmﬁmwsm RAS| §0t3RA Watis gntes subder B8sY CLE Mux

t aken as the basis (as MsSB), "0100" is placed in

POtrﬁéOReéléum TP SiREoTRIDen iingiicatdad E@at RTS may be

the reception of the data unit #2 failed

mu&@ngﬁﬁﬁg.&PtPhgTéata unit #3 succeeded (1); that of
h | ed
Ui giéaaf‘g&lrlétsl%&t(e%) s e aha i rlh s Prapgnitted
. that th
asgP 5 RS raeke b B G HRAT e 4R, 4 e Rk 3ctk b ning
CTt@I & rE?l%e!S\(ﬁIdregggg{gett@%)g gﬁhadgﬁgqifg lSSlC%nh,e t?t%tl:ais '
ransmtting en entfrontt ransmt ‘data

a pabket Caili dale iy S% Qﬁgs ﬁﬂg%ﬂbﬁéébaelﬂﬁ% aarw?{' 'S Ofhen,

sequence nunbers

STﬁ@SQE‘Eﬁsht‘L%E %h%a@e% %ntt%l%ﬁcﬁanﬁatﬁa's B erd @ﬂlé’@dto the

an error therein. Inthe ACK Sequence field in th

re@éh?ﬂ@w edgesmnt afiCa a8l WMredobY el ndathd tecehyi Btgcelved
end, "3," which indicates that the data units of up

RTEGMH3 il Tspe peeikel-etrs )W £eei vadt a b dU et m9dt iplexed.
Wth the data unit #4 which is the data unit

Subsbgequeby, t ST takesmasst he fasist (asnhBBhingORX sSMH
is placed in the Received

corresponding to the received data and data corresponding to

the received CTS SMH, that is, a packet (P7) wherein data and

ACK are multiplexed. Further, STAQ0 transmits a packet (P8)

containing 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 (PO}, STAQ returns
CTS (P1l), STAl transmits DATA (P2), and STAQ returns ACK (P3).

.Here, it is assumed that, in the More Bit portion in the
DATA SMH of the packet PZ containing DATA, it is described that
STAl still holds data directed to STAOD.

STAO holds the information in the More Bit portion of data
most recently received from STAl, and can thereby recognize that

STAl holds data STAl desires to transmit to STAQ.

In this case, the following can occur even if data directed




MAP field. "0010" indicates the follow ng: the
reception of the data unit #4 failed (0) ; that of
the data unit #5 also faile#lt (0); that of the data
_unit #6 succeeded (1); and that of the data unit #7
failed (0). Thus, the ACK Sequence field and the
Recei ved MAP are used together, and thereby ARQ
(Automati c Repeat reQuest) is carried out. If the
tod&tfalt Aansatt pregerhdin B8R hotbempper STRE| boflideedata STAL
acknow edgenent, the follow ng procedure is taken:
defR&RS| (Lo recaiomes 49 AFABNETAYat eansmict s ramskTS wheaein
unit candidate list, it disregards Received MAP. I|f
lpﬁéra‘éttéopeé’éiiif%@l%cth%é?éfsn@ﬁyS%wlttJs:éwéiﬁd jato CTs”

acknow e the foll ow ng grocedure is taken: it

o d
15560 Mot ne A T RBA T FoL ana Bhe (g BHH- arh g time,
ST Be?ﬁ’e{lﬁsa/rldéﬂat Do aet S e 088 Sk 1n SRS son
d Th f
ln@%%ﬁuhf%aF P2A§;$$%é§o gﬂf bt?mgﬁﬁnﬁuignﬁﬁﬁpcgtlon
ot £ o ek i s BT, 6 e
- profEVUR, £44 1,0, LAl DY PLgh D, wh LHoLKE th%'h %:mgt n of
PB mfgggenent o?g%e Wi th

ocedure for Ackno guence Nu

daBd S/tGhR siffacedur e YegdrTagetheindih(g - %@af:lcgﬁ'ét rt@l 25 sTal

anot her concrete exanple of the Interaction

rebBdi¥ithiad duhn@kOSTINIZER eREUES WAen a%ellﬂﬁﬁtalr}(:? refrain from
acknow edgenent is carried out wth RTS/CTS used

trhngeibeionkiere; fotaty vardesehiddd@npdd InatHEeRrson Since
focused only on the portions 96 related to the

thsequiear esuntidardiang sthe iReteiredd aVAPf roherafibRl 85ion, it
wi Il not be nentioned. However, in reality, procedures

isesisngr BIhETAT teltdanswhiitdTAf er deatsmbed i absdwhetlesequent
are also carried out. The exanple is on the

dats sumydt.i ofhehats t BEARGum veedi tMAR dummy RTS, and can thereby

make it easier for STAl to acquire RTS transmission right. As

a result, STAO can efficiently receive the subsequent data unit

from STAL.

FIG. 25 illustrates a case where this dummy RTS 1is
Cransmitted as P4. 1In response thereto, STAl performs the
operationof transmitting the subsequent dataunit in accordance
with the ordinary RTS/CTS procedure. Specifically, STAl
returns a packet (P5) containing RTS SMH related to its own data
transmission, and STAO 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 packet (P8) containing ACK SMH

corresponding to the received data.




field is constituted of four bits for the purpose of
sinplifying the explanation; however, the present
invention is not limted t®this constitution. Wth
respect to RTS SWMH, this exanple 1is on the assunption
that the first or fourth exanple of constitution- is
adopted. The data transmtting end transmts an RTS
which indicates that the data units of sequence
nunbépstixgdexample 1Elustwmted in FIGr € gnEBREGd dangmhig:s RTS
transmt data unit candidate list. At this tinme, in
(POh e ERTE b0 GERCRTAP edan inpasigeRTS GiHhougerro | aBedever,
whi ch indicates the |eading data unit, and in the RTS

2 PERI YBATLRRE -f | RRBLNY 3006 PrElpl ffebinpr T Ahansaregseted

units #4 to #7 are transmt

hat
che Rt HelActn 2 paekel darpamitisd fapRANRE sy Fhation
h
(ngbde ﬁ%‘?ﬂ?@%ﬂreo KERvl: Fof XA ts'asl?%?%'ﬂ%%%gﬁﬁn%set an

he dat
A LA #?%dé%'ra@él&tvgatsaﬁf 3 er Aot REFETRES the
oupibe, Vol 2 AP S A oL 906 [ e

STgmddg9§§e§0£oley‘§ggﬂ1€| ¥yrAgturn an ACK. To further
transmt data, the data transmtting end transmts an

RTS agane obifhn d1di1¢atkes il n e dat a gyt S #3 Mor%”fblt
#5, #6, ... are entered in the transmt data unit

andatik ke @ STAS trecOigili 2l th\:tQI‘AI‘%JSPﬁ:@l@:obﬁgsehﬁehhedata
RTS Sequence field 97 in the RTS SMH, "3" is placed

unwhi ciThandikaapes iheudeoshag idarac. WY s @drdredhe gt -
Recei vedMAP, "0000" is placed which indicates that
STaD|radwei et anRili 3 St $OAH Arat ehkransidcannidicat®at STAL
Since sone of the data units indicated by the RTS have
hapegre alubsadyenécdavedyintithe dat aheetetvéng STAD adds AGKNAV
and thus cannot return a CTS. Therefore, though STAl has the
subsequentdataunit, itsdatatransmissionoperationisstopped.
Inthis case, the following can occur even if data directed
to STAl is not present in STAQ: because STAl holds data STAl
desires to transmit to STAO0, STAO transmits an RTS wherein
“information indicating that RTS may be multiplexed into CTS”
is set in the RTS/CTS Mux portion in the RTS SMH. At this time,
STAOQ writes in the other fields in the RTS SME information
‘indicating that STAQO has no data to transmit. (If data directed
to STAl is present in STAQ, the same operation takes place though
this is not shown in the figure. That is, STA(Q transmits an
RTS wherein “information indicating that RTS may be multiplexed

into CTS” is set in the RTS/CTS Mux portion in the RTS SMH.)

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




i nformati on when it returns a CTS. At this tine, "3"

is placed in the ACK SEQUENCE field in the ACK SIVH,

indicating that the data widts of up to #3 could be

conpletely received. Wth the data unit #4 which is

the data unit subsequent to "3" taken as the basis

(as MsSB) , "0010" is placed in the Received MAP field.

"0010" indicates the follow ng: the reception of the
pragtea -univhen #4 head edr¢@dindat adfiohlset bt 8TAAI tedbive this

also failed (0); that of the data unit #6 succeeded
dugmy: RBaid thisatseof aniéd\dand nafitaim¥row tHrirdsed gs@)on Whémance

the data transmtting end receives this, it recognizes
thehathehe wWaaundHing sgﬁtasnta@e%w@ﬁéomtéammlaﬁuomhet is

data unit #6 was al so received. In the next data
casghshps Sitor, Lo e age t R A FFﬁﬁﬁméﬁHlﬂélfé”t%§uPﬁéﬁPent

fromthe transmt data unit  candidate |ist, and
daF&rWhJe"r M £ SHD GRFASHHFE FEBE JifehcendififhEhgreby

"5 " "7, ~8" based on e CTS infornati.on

ma%‘ﬁuét Welﬁ-ﬁé%egﬁé%c Oﬁcau&rgnﬁ{“?h%rﬁ%nh%%ﬂe?%&%&p As

+ 48 0 SRR R T P P o

frgﬁnsggltrggﬁg1ggegbgggénrecelved W t hout fallure

at a transn1tt|ng d does not support selectlve

acknpyt edgenBAt,.tAg o %'c@é’!é‘% %&%@ﬂ%%ﬁsﬂrlsb‘érhﬂgﬁﬁltted

the transmtting en ways p aces zero in

asbiphs ofnthesFlSs88cnBecebyedrM\REi el fnsante @B@Eation of

recei ves an ‘ACK and updates the transmt data unit

traaBflidat fgl tBE, shbsdisé egaiLs W tRaGevRG raMiRe kfith the
the data receiving end does not support selective

ordtkaewl edgema® ,précedirdl] sregacdribe1 RS Ravdi veskurns a
MAP. Thus, even if communication is carried out

pabitwee(P® ceopnuaiadhborRTSt gMHONrsdtdd suppoits own data
sel ective acknow edgenent and a

transmission, and STAO 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 STAO transmits a packet (P8) containing ACK SMH
corresponding to the received data.

As anexamplecfutilizationdifferent from the 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. 11 illustrates 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




comuni cation station which does not, the

communi cati on can be naintained without failure. H

Utilization of CTS Stored Sefjuence and Uses of Fields

with RTS/ CTS Procedure Used Together FIG 13

illustrates an exanple of data transmtting and

recei ving procedures wherein delay ACK and the RTS/ CTS

procedure are applied. This section gives description
iswddrmtadcentuton Thec usedhpdre tiwe dandhée ngssbtmeacdn that the

sequence nunber and the use of the Stored Sequence
Refdeglvetdi MAP hiel «JKE iSMebnFhetekadpd £ ficsirohithef @s sieppiiopose

that the RTS Received MAP and Received MAP fields are
ofpdine tbhging hedesplinakipnt howeasten hehpurgrssgtoinvention
~sinplifying the explanation; however, the subject
lsnﬁpﬁeﬂl@ﬂtﬁﬁetﬁr§§éﬁtCPﬁ@éhFP&ﬁOPs not linited to this

constitution. Further, it is assumed that the nunber

cof t Beqﬁ%ﬁﬁF@??%}%%lm%eﬂﬁélﬁﬂ§@%ﬁ$ﬁ%tﬁéﬁﬁtﬂﬁﬁsﬁﬁéence

S bj ec tter , of, the ent_invention i s np
BoEed e third. “Gorm U v r?rﬁdg%%tEHaPﬁm’tFedata unit

fi Id h ken
cafDlﬁé%f? rEtt es d ot re g °%Q%\§t%ﬁ§% i £2 S pfieived
W1EESBSCErEBrRE§ ?e%Héth!S exanple is also on the

assunption first or fourth exanpl e of

Consﬂlt thoﬁC'Ks %81%&1%% f%%lc?riﬁ)rtﬂ@ %@fcﬁ‘owledcgement ACK

transm ssion, the data transmtting end trans

reggz%é)j bi/ttﬂé‘QiaQ:%t %%c%tﬂ@'inl;h@ngat‘al uni Jis 1%@‘1%3{3%% that

nbers * 3, are entered In

thbr@&%ﬁl@@b@ uﬁlﬂb ﬁ#l%ﬁh‘i‘di@é @oinpitetaﬁytﬂ@o%ltxﬂeme 14 phated.

is, "3" is placed in the RTS Sequence field

Wltﬁoﬁﬂe dst plhaced #inwhhehRTS Reseqyes ulAP sfulb@e@{uent to #1
Further, the data transmtting end notifies that it

ta®lesi ag&m@aiaglm S a@aMeBy [ ans DS 3| DA whotddl ikethe Received

conpleted in 255-unit tine on the grounds of the data
MAPr Anshadt t i*hYl B, i{dikaites 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).

Whenthedata transmittingendreceivesthis, 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, M4,7 25,7 and “6.” It is assumed that the data units #4
and #5 are received with an error therein.

In the ACK Sequence field in the acknowledgement ACK

returned by the data receiving end, “3,” which indicates that

thedataunitsofupto#3 couldbe completely received, isplaced.




Is, "255" is placed in the Max Duration field.)
Further, the data transmtting end notifies that the
| engths of the data units 93 is about to transmit are
200, 20, 100, and 80 unit bytes, respectively. (That
is, "200" is placed in LengthO; "20" is placed in
Lengthl; "100" is placed in Length2; and "80" is
placed in Length3.) The tine that | apses before the
Withanbe dstamnraft & GhSchr asshhétdaka numrigs pobsedquertthits #3
RTS is conpleted is set to 40-unit tinme, and "40" is
takent eenthe hdwl DUest MEB)f i 8DA10Af t eplaanel vinnghehRegelived
t he data rece|V|ng end returns CTS (1) At this tine,
M&Pt fdetLdr mi Bl ¢ atiedieries) tHe tﬂ@elltorwamm §bpomeceREaon of
for data reception in accordance w he
thgyiiiea #@ﬁttu %é@llﬁfio&%urt@ataﬂ@ %Wt@éﬂ%{t #ﬁ@slso failed
SThaL "1" is placed |%1 Further, the d
Oféck 9Fn@fe\‘rlbe o et hihes %&uqqeeqeéﬂcélloes PﬁietB‘QFaOf the

#6 in accordance with the

dagﬁoyglﬁe#g#gﬁé§5ﬁ¥Zggdure and notifies that the tine
Fe aBegh e Ak <R S a%aT g F Ry fhe ' boea
toﬁg%g%kg%ﬂd Eﬁéi’%ﬁ{/ Lﬁ:%%\g% aE%S%p#@ba QW%QQ%QE’# ds; £0frieq

ouflet ef Fidged dta(t).axr fghlgﬁl Elﬁﬁe?%&rcﬁ%zsa%to'togupgpﬁ% sbiective

100 notifies t mat i on

ackﬁBQ‘lE&;aneEE‘ data £ounichs ngf Fk%de@iu#:@ isThadkdss, nl%n it

is placéd in Stored Sequencé. fter receiving thi

rebBeveat ant K@ d tigtth i@y dfaRs@inisthitDabhaa( hhidt cbﬁﬁﬁidate
time, it recognizes that it can transmt the data

1i80i t st #3isHdga tds Rk HhedtMAte gpeehbi gdthr 8888l §8hgNend
rate class 1, in accordance with the above-nenti oned

dopsoeedurupddien, sel&ct i ass rdka o esigemahar medieonfal lowing
transmssion rate class 1. Since delay ACK is
prepediufeeds ta@ént sipbaesdnon thetbutsatddmthieedata unit with
Further, the data transmtting end hol ds sequence
anmgmber t@erein and the subsequent pieces of data for linkage
with the ACK Sequence field, and places zero in all the bits
of theReceivedMAP field. Thus, evenifcommunicationiscarried
- out between a communication station which supports selective
acknowledgement and a communication station which does not, the

communication can be maintained without failure.

G. Procedure for Acknowledgement of Sequence Number with RTS/CTS

Procedure Used Together

FIG. 12 illustrates another concrete example of the
interaction of individual fields which occurs when selective
acknowledgement is carriedout with RTS/CTS used together. Here,

to give description with attention focused only on the portions




reported by the Stored Sequence in the CTS so that it
can refer to the nunber when it transmts an RTS next
time. It is assunmed that the data receiving end can
extract only the data units of sequence nunbers "3"
and "6." However, the data transmtting end cannot
confirm whet her data reception succeeded or not, at
this point of time. To further transmt data units,
reflpgeddtcat he sesmieniciengingrel ahd bR ce RIS BRP, Atthen Sields
time, the data units of sequence nunmbers "3 " "4 " "5
will got be meaytd omeder edovavehe in assriitt Wapaocedhres using
candidate list. Wien CTS(1) was received before, it
otfigs Tiekdtt ethish srer dasSeghen el 1e181ere h@eeAgERsCaEried
the data units of up to sequence nunber 6 are held."
Ou?her%ﬁ%n%¥aW9ﬁQn%ﬁnﬂnbﬁhq §S§Q§QFPBQdtﬁﬁtcﬁh?sR?QPéY%@ MAP
t.he dat her s quence nunbers th

n 6
212§ oot R AU oA e Ot PHdtE PREpOSRpes b L ying

speC|f|c 4ﬁﬂ he data transmtti ”gm$$9t2§%'2%%%gﬁ£lmlted

ChE ek it °8’FV§£q uehe & r?ﬁr‘?&é'-r
gﬁfégﬁﬁﬁggﬁ élO?ﬁtWJ §§% ggggkr E@Eggﬂa Bfgtexgmple
I P, I 0
Pl TP g 0 LSO o

Cogggggaglonagg aQoptSap! aced in Length3 ) That Lengt h2
and Length3 are % notifies that transmt data

Candl’}‘j@ﬁgﬁaaﬁ%r@ﬂ:)ttt VI‘R_%Q@& 2 riRishS ¢ sV ﬁTISWtC]FISJ_IQ(ﬁlcateS
160 and 120. Further, t’he data transn1tt|ng end

thaotitd estbhahitk @ﬁ%d(ﬁﬁeﬂdéahuhble%sdﬂB prtrgnsmisssi og, 7
shoul d be conpleted in 255-unit time on the grounds

aroferitherddptia theansiddingagadun{ Thedndsdate'19%t .1 SAt this
pl aced in the Max Duration field.) Further, the tine

. tinmdatid apseRTiseBenechbhe fiabdmssilon RTH SHHCTS3” is placed
transmtted in response to this RTS is conpleted is-

whiell itreli4Gtas thei headang da4(' ung tw ahteim ithet RES Received
Duration field.

MAP field, “0000” is placed which indicates that all the data

units #4 to #7 are transmit candidates.

Since all the data units indicated by the RTS have not
received yet, the data receiving end does not return an ACK but
returns a CTS and waits for incoming data units.

It is assumed that the data units #4 and #5 are received
with an error therein. Further, it is assumed that delay ACK
is specified for these data. Because of delayACK, the receiving
end does not immediately return an ACK.

To further transmit data, the data transmitting end
transmits an RTS again which indicates that the data units #3,

#4, #5, #6, .. are entered in the transmit data unit candidate

list. Similarly with the foregoing, in the RTS Sequence field




After receiving this, the data receiving end returns

CTS (2) . At thistine, it notifies that it

deternmined rate class 2 as 9the transm ssion rate for

data reception, in accordance with the

above-nenti oned procedure. (That is, "2" is placed in

RATE in CTS SMH.) Further, the data receiving end

deternmines that it receives the data units of
insthedtiB® MihEBRE 14 pladed wandh 1748icatascoidldeaeiniat Hata

t he above-nentioned procedure, and notifies that the
ungitpensein Ehe'M@lﬁ&@ink%nﬁD@ﬁDﬁg}StElfﬂeicafda\demlil ondafates

themis 200-unit tine. gThat is, "200" is placed in
thefir adilofhp Aatehupitehéddapatieaspyvingnanit hoprudidates.

l engths of the data unlts of, up to #7 which it

det e?ﬁpﬁﬁds?%er%%e’?% datp it s dasdsstiesh byThes, RTE have
b noti f hat it ,has hel d \?{ﬁor mation on the | engths
eBh (Fh Rt &r”nctesw&rﬂrupt% t(&rhatece.lglnw-ere% ﬁidéiéedACK

S d h h
inEBead TR TR e g?hﬂﬁ%é 2 YR, ek Eimty a3 Laced

lnm?ﬂé%ep‘ u$ &E%%&éﬁ not| |J'\é¥|s¥LH #?% z?:?;?cs‘équ % Iéﬁﬁl gtl&gythat the
daEgcﬁﬁy@sQﬂ? ga£8'#§“db fb%Tﬂéﬂbfétéfg.éééélééﬁ“ dWlth the

receive t ata unit |aced

dab&kun e %ﬁ%chnl§Q§K§Mﬁta&ﬂgl%O%&Q;e?ﬁgﬁgqg?d3“ntaken as

Recei ve After receiving t

thé Nedsg t Talsnlgsﬁﬁd SRS ESp1 R AG2) thel MGG AS MaP field.
|nforrmt|on is included, at this time, it updates the

“0b1ansifdi cadas whict f@ﬁD@’Wﬂﬁ(ﬁe tHSrellpaeear dARIR Whkh unit
t he above-nenti oned procedure. Thereafter, the data

#4tfanbedt {0)ng A LECOPSI dLBa tdit 45 @ﬂ&ciﬁéﬂ&@ﬁt (bhe that
data units #4, #5, and #7 at the specified
ofttlmsdasiwntt atée tlaseddd gnd ; thanskatsofhene data unit
Further, since delay ACK is specified, "0" is placed
#7i hst feiDedat®bn fiel d. Further, the data transmtti ng
end hol ds sequence nunber "7" reported by the Stored
Sequ#rRiethe data transmittingendreceivesthis, it recognizes
that the data units of up to #3 were received and the data unit
#6 was also received. In the next data transmission, the data
transmitting end deletes them from the transmit data unit
candidatelist,andfurthertransmitsthedataunitsofsequence
numbers “4,” “5,” “7,” and “8” based on the CTS information.
Thus, the RTS Sequence field and the RTS Received MAP field
are used, and further multiplexing of the CTS SMH and the ACK
SMH is used together. Thereby, data can be transmitted and
received without failure.
If the data transmitting end does not support selective

- acknowledgement, the following procedure can be taken: the

transmitting end always places zero in all the bits of the RTS




in the CIS so that it can refer to the nunber when it
transmts an RTS next tinme. To further transmt data
units, the data transmtting8end transmts RTS(3). At
this time, it describes information related to the
data units of higher sequence nunbers than 7, which
is the Stored Sequence held when CTS(2) was received,
in the transmt data unit candidate list. Mre

Regigdgiefd MAE fleflHe addti avheanshi re¢agvendmadn icasl updates
the data unit of sequence nunber "8" is entered and

the SEARYLI§ fasasnitieandidate L Fhat t disre@rdsthe Besgived

in RTS Sequence "0000" is placed in RTS Received
MAfAp, 11 3e 4R s aakPihlaengRhcioes 1Pk SRRt ﬁelectlve
;. "0" _is placed in Length2; and "O0O"
aﬁﬁ?ﬁﬁ%ﬁﬁﬂ%@éptpu+¥ﬁ§vldlﬁﬁ@gaaéat@$&m%%$???h§e§ﬂ@FP Thus,

notlfles %%des res that ata transm ssi,on

SV&hod dCB%‘mEBFrﬁF‘ 8d th %%rju?ﬁitmﬁ e HEThE C&F“Hb‘ﬁ&@““
f .the nsmiting.e That_i.,s, "25 '
sthciely PR EEratton FERIFThE - TRt nd 2
fQr f
cohﬂ%ﬁ%%a??e% ?aé?ié%%gﬁglé*{ B8R koot gagion gan be
malti B ndRd wi¢RoykS fWEhLLeN I n Duration. Thus, the
transmtter and the receiver set the fields in the
respect- ve packet headers, and refer to each other's
headers and thereby determine the details of
H.PueeesshfgondSot NErpuiea® sehubace ¥8dPAskelsys PA®1As with
resul't, even it delay ACKi1s used together, Length
RTSAC@ST@trbeadusepuevantegdethem bei ng usel essly
specified 1n RTS, and thus the efficiency is enhanced.
. TFagsni3 tilng stk thec ainv ergmpPil eceflut:sa ftaanbidftfditiy and
through TCP FIG 14 illustrates an exanple of the
regequengeiarashicts whead fn dels taAGHanttthedRBRACT 2peocedure
t hrough TCP/IP in accordance
are applied. This section gives description with attention

focused on the handling of each sequence number and the use of
the Stored Sequence field in the CTS SMH.

The example is on the assumption that the RTS Received
MAP and Received MAP fields are both constituted of four bits
for the purpose of 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.




with the MAC procedure according to the present
invention. Even if communication is of one way in
terms of application, ACK i%9 returned by the TCP
| ayer typically every two segnents, and it is brought
into the formof asymetrical two-way conmunication
in the MAC | ayer. The figure illustrates an exanple in
which delay ACK is applied; multiplexing of such
- packétrdogs tRTSataersranemfAsiand AbK detpetmensedttand end
these are used together. In conventional transmtting
AP e SeRTP A pr &&audégateﬁrmtm@m}atﬁaénét@ of sequence

e uivalent to 24 times in total are transmtted and

iSveds 1 n dhe RAC 30§ er0’t 8reremsered fnvehe depramit data
as illustrated in FIG K 20. Thus, the
U E@ggﬁﬁg?ﬁslﬁﬁFqﬁF(ﬁh%ﬂjﬁ%m? reéEﬂ@En%S'IWQ He placed in

en 805 R ”%eaﬁse%iﬁéﬁ'nﬁpgﬁx%@éﬁ"%é“ 98 dr "";’%E e 195 Riggived
I

ey (RS, OB S A IS0 B B A M e

t'HEQ%EéQt@ﬁEﬁr£%%§3da%% t?? %ﬁlgg%égri?%%%ykﬁp%ompl% ed in

foregoing as we

2stLand i diidgn 2pd 4.85810d BY twe%ﬂ’é%énsﬂ%%%b%%.o (That

the present invention, the process Int

1s),5°358pl i d igihcand i £5coMekhoads: £an He i gni fm%%melry the
r educed. Up to this point, the present invention has

dabeeirgescridiedy ehd ndetiFiks tiefethbNG i@ HNer sBecd{i Lunits
enbodi nents. However, it 1s obvious that those

itskil kedutntd h&aﬁémmmmmmmdl aato,onasd BO Qhit bytes,
substitutions for the embodi ments wit hout departing

refpentivhéyscofBhaf ihe ‘wEEents ipleerid an. LeEAgthDs “20” is
specification, description has been given to the
plenbddimbangtivhde 1Y “appipjiawgd tre Lpnesatl; dmy/R@ADans pbaced
a system wherein the RTS/ CTS procedure and the access
innkehgehbasedhentime that lapses before the transmission of
a CTS transmitted in response to this RTS is completed is set
to 40-unit time, and “40” is written in the Duration field.
Afterreceivingthis, thedatareceivingend returnsCTS(1).
At this time, it determines rate class 1 as the transmission
rate for data reception in accordance with the above-mentioned
procedure, and notifies of this. (That is, “1” is placed in
RATE) . Further, the data receiving end determines that it
receives the data units #3, #4, #5, and #6 in accordance with
the above-mentioned procedure, andnotifies that the time period
required for completing the reception of them is 240-unit time.
(That is, “240” is placed in Duration.) Further, the data
receiving end holds the lengths of the data units of up to #6

which it determined to receive in this transaction. Then, it




CSMA are used together in a wireless network in
accordance with the | EEE802. 11 standard. However, the
subject matter of the predéft invention is not
limted to this. For exanple, the present invention
can be simlarly applied to the followng systens: a
system wherein the RTS/ CTS procedure is used together
with a random access nethod other than CSMA; and a
notgddem tezleds haydedd infarvet lonce whe Hegtdidrs of the data
requi renments than in | EEE802. 11. In short, this
undece f ivPat p dif -di Ehesess + Né "presdmced wy &g Saavkace. )
formof exenplification, and the contents of this .
specPFFeatLSGTiSHAD Bhiadt the datatpresadtiang end transmits
restrictjve. manner. The scope of the present ,
Daitﬁdévr\ri ot WHet EiBfe, 1F SR IMEHe bl hEFFbItanRsEit the
he fol |l quw ng, cl,ai ns. ;10 AIMS 1, A wireless
A BT e Of oy S eRi O ¢F dEPPEFHE oG S iy Bate
lLural f data units_in I ch_sequence nunbers are
o1 ek s AP E pS R R e e e “nen,
itURL ﬁsg!‘@?rﬁﬁ@se';_nﬁ%rﬁﬁié’f 59'9}%‘{‘45%‘1%%'1%?} rate class 1.
applied, the C g

recel ving connunhi cation station

: ' F 5 i ackn ¥%ﬁgﬁﬂF [ {1.0R;
Sl%EEQ%ﬁggggggé%cg ndﬁgg¥§ o? q'E!ln’p eteF%tnggﬁie (gg?éeld'
FubBhbs, | Bnbhea@hder LfsnSequUent & el ys Hile MBPuber 6

i nformati on represented by mapping the state of

repeeeplivp ok dabaeddediien SaIRgLIHENMTS QQUERSE TGS Sefer
Into relative bit positions fromthe sequence

tonthbentmb8ndwheAnstl t sankhetbnhor RBS | oxt Woekei n, if

sel ective acknow edgenent is applied, the receiving

and Itarsasstmed tCamuie cattizoneséativfenaddan extract only

information Vindicating a causal data flowto
therdabaiunidadt @ fasdquackeonhimbgesend” and “6.” However, the
data transmitting end cannot confirm whether data reception
succeeded or not, at this point of time.

To further transmit data units, the data transmitting end

transmits RTS{2). At this time, the data units of sequence
numbers “3,” “4,” “5,7” “g,” .. are 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 6 are held.” Therefore, information

isdescribedwhich is related to the dataunits 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 sequencenumbers“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




2. The wirel ess conmuni cati on system according to
Caim1l, wherein the receiver station which does not
support selective acknow éfgenent transmits said bit
map information with zero set for all the bits of the
bit map field. 3. The wirel ess conmunication system
according to Caiml, wherein, with respect to at
| east one data flow, the ARQ systemin which.
indegnmrtl. “hdfbdrspaaeeddn besggnkd “0¢ bxlppbeedd irahdngth2;
when Link session is established, data is transmtted
angnd0”r ég epy2eed hipuetnatHes dat Fhattl danozhd eher ébpgthé are
sequence nunbers of the transmtter station and the
0 nefeked Wt tERhtS G sriE dayadatshidsd®swpER BHehtep Rt Yynits
. Lreless c ni cation systemin which random access,
Wli/é&l aatle%n‘agm%rﬂfr Il ng Fagé brye Ers AatRoBransrething

SR EE LR ETICA TR
oo gREAL3 L2 LRREI 394810 FSTPISELIR L the aaea
e TR L0051 96400 %, L9859 LORLLAN.EL IR, oyt on
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to send RTS, confirnmative advi ta,

of ag kol edgerentt LOK A1 JPHHdPhex %%is_5 RT?‘? S%Bﬁbfé§ed is~

comuni cati on system according to aim4, ereln

set & QOFUMALCRIHON sHAtiuon Set& itthent LA HY DR ont BEe14.
ot her station's transm ssion of a packet as the

outxpEr pbcelheny tansnitsd @ tedeprekglenidsroam £ted(2) .
and describe it as nediumreservation tine

At it D nedmeon iof ridie fireanNat packeterminélde ruteebesss 2 as
~conmuni cation system according to Claim4, wherein

the hier aresmries oat i atestfati artwhirebepedenyesnaapackeébnce with
the above-mentioned procedure. (That is, “2” is placed in RATE
in CTS SMH.) Further, the data receiving end determines that
it receives the data units of sequence numbers “4,” “5,” and
“77 1in accordance with the above-mentioned procedure, and
notifies that the time period required for completing the
reception of them is 200-unit time. (That is, “200” is placed
in Duration.) Further, the data receiving end holds the lengths
- of the data units of up to #7 which it determined to receive
in this transaction. Then, it notifies that it has held
information on the lengths of the data units of up to #7. (That
is, “7” i1s placed in Stored Sequence in CTS SMH.) Further, the
data receiving end determines to return ACK information as well,

in accordance with the above-mentioned procedure, and notifies

that it could completely receive the data units of up to #3 and




containing RTS information transmts a packet

containing CTS information in accordance with the

contents of the RTS, and whéeein the conmmunication

station which receives a packet containing CTS

i.nformation transmts a packet containing data in

accordance wwth the contents of the CIS. 7. The

wi rel ess comruni cati on system according to C aim4,
copfier e¢erive the RE8a finistha.nf dThation IS déesgridmed in ACK

whi ch indicates whether RTS informati on may be added
SegyeaceTsn {EENSHHY t andaS0PhB” obscphecefl iheR@TSived MAP.)

not. 8. The wirel ess communication systemaccording to,

a ai Af¥er spesdaiima Bl RTShectadia tngnewAtinneAricbhransmits
stagion éudges whet her it may add RTS information to
Pafaggeket SEq il WOt rsRt iopadedippl eheds glsithis time, it
iinformation in the RTS, and, if data of .desiring to |
UPFIFE&% it® tHARRBL ttar‘é%‘fncﬁflidﬁ&aéssﬂﬁt? &Eta}fiﬁﬁ’mgance with

t at [ t, t j t CTS, .t ich RTS
th%n?@?%&?#%ﬁgﬁg%%%gdeéLgiﬁgaqﬁé'Surpggggﬁgﬂ#%3h3n1§Q?ngdata
. iNi; TS i_nfar ' f :
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t rBnBRACKS I IRAN! aiFirRg KT Ss iﬂcf:é’rc{@aiyoﬁck(sié %%ﬁaié/iefj_'uecﬂnd 07 is
if data of desring to transmt to the RT

plhEaasA tHNGueARWAl e8E1 QN SiAtHON thePHE88&M ransmitting
transmts a CTSto which RTS information is added for

endl eo Pl pREMIBicd hanst bTngréherted dYine Backel Sequence
containing RTS i nformati on for the purpose of

intulensmMist songhdhd t daharedr tthehwim@hess WHNMRI €AihONits
system according to Claim?7, wherein the RTS

antRadsmett i tDgneomuni cati on station

To further transmit data units, the data transmitting end
transmits RTS{3). At this time, it describes information
related to the data units of higher seguence numbers than 7,
which is the Stored Sequence held when CTS(2) was received, in
the transmit data unit candidate list. More specifically, the
data transmitting end notifies that the data unit of sequence
number “8” is entered and also notifies of its length. (That
is, "8” isplaced in RTS Sequence; “0000” isplaced in RTS Received
MAP; “120” is placed in LengthO; “0” is placed in Lengthl; “0~”
is placed in Length2; and “0” 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




determnes first information based on information
elements contained in the packets received fromthe
station as the destinatiob08f the RTS in the past.
11. The wirel ess comuni cati on system according to
Caim4, wherein, if the RTS receiving comuni cation
station recognizes fromthe information in the RTS
that the RTS transmtting comunication station is
trapgnagstont pAnsnET S dat@n sral trisstlyi ir essipoedeby ot b iRTBIS is
recei ving conmuni cation station, adds ACK information
setotphdOcuBitl12ingheanir 8h8Esigonnihteat LonDeyst ban.
according to Claim4, wherein, if the data receiving
conmtAFE atih tepasrdn terered vide dacainkirchet ddiedtields in
ACK fromthe data transmttin conmuni cati on statijon

th&ﬁfﬁﬂﬁﬁﬁ%?ﬁﬂﬁ? £t headletsr FRARSHeLtRICRRE ORGL ‘st hepders
ta, the ta r.ecei Vi ng co| ni cati on station adds
an e T e e e e Tt BEORaE R LR0 e & e ut come
Ofkigg toethe dgta t ansnittigﬁ conmuni atirn ﬁ%g%ion. d
13°CFhECWPREREES - ¢ i £at 1 oh s§ETRnt hcdoraY ots use
' er.ei .dat i Vi i.cafi
coGtSh 8L Wond LS LIe A, pOSSHLAR PEULGRL |00} cocy
sp¥bi e KTS,1 RL8r maLLopy S 50! Ski’i&{éﬂé? it e&'nh&%?e&.“-
The wirel ess comuni cation systemaccording to ai m
12, wherein the eomrunication station transnmts data -
whi ch requests an ACK in a packet directed to two or
1. "OF £n SRR § A A P Re & idtiirN ProleduRe Woher88ric through

communi cati on system according to O aim4, wherein
Tcbhe RTS transmitting comruni cation station

FIG. 14 illustrates an example of the sequence in which
trafficis transmitted and received through TCP/IP in accordance
with the MAC procedure according to the present invention. Even
if communication is of one way in terms of application, ACK is
returned by the TCP layer typically every two segments, and it
is brought into the form of asymmetrical two-way communication
in the MAC layer. The figure illustrates an example in which
‘delay ACK is applied; multiplexing of such packets as RTS, CTS,
DATA, and ACK is permitted; and these are used together.

In conventional transmitting and receiving procedures
through TCP, packets equivalent to 24 times in total are
transmitted and received in the MAC layer to transmit five
segments Data0 to Datad, as illustrated in FIG. 20. Thus, the
processing 1s complicated and redundant.

In the transmitting and receiving procedures according

to the present invention, packets equivalent to 15 times in total




transmts to the RTS receiving communi cation station
an RTS in which an ACK request for requesting a
return of the ACK of data 10# has transmtted so far
is multiplexed. 16. The w rel ess conmuni cation system
according to laim4, wherein, if the RTS
transmtting conmunication station failed to receive
the ACK of data it has transmitted so far, it
arer ramsnst tedtdnel RESeieedivi hjedtiinlayeat fort rstreiignseven
an RTS in which an ACK request for requesting a
segaents Optal AckDesabpubsi pléxstratzd TheFwsreléss
comuni cation systemaccording to Caim15 or 16,
mher%ﬁnlﬁh@bﬁéﬁﬁﬁnﬁééﬁiG@QHﬁﬁﬁQﬁP%ﬂgcﬁﬁr%ﬁ%ﬁwe&tt%éll be
i an ACK request multiplexed returns an ACK
uﬂﬂﬁﬂféﬁ@PﬁldFE%Fesm M@t Eé?nf*IHétFéE%rﬂrP%ﬁe@reld’étn& procedures
mtted fromsaid.RTS transmitting connunjcatio
25 AATGH 1oL HEeOE Rl B B OPANGHIS BFOCSRP 1t CRGGIAC Tayer

0 receive,data transmtt from.s

iy S Codie i T BEP e S B vy rpaced
whi CM egHgg %fn% r@ﬁé Q%@ehttfhev%aoxiﬂgs%é%cgegéribed

th reque t and urns them

inRT |ty of 5‘1%? ES.&&I SEEV\E LU 00 ARt £ ECQIVIRG A ¢

units | sequence nunbers are

153&3%}:196@ th@ t! Eﬁ@éénékl%te%l Hﬂ'éh% ta%t' dentahee 1881 88L&tions
units, conprising: 109 ACK i nformation

totd ARSMWsttithg iRaANSo Wi embf)dﬁﬁbﬁ%ts' WEL RGN A RAGE BN rom
is applied, describes in a reception acknow edgenent

thengeppat bentAEKptbserequanest Dgabers of conpletely
received data units in the order of sequence nunber,

and bh ttiap speEAfiehE 06N e osenpelobhammppengiten to the
emksattagtixiegjzs made by applying the present invention to a system
wherein the RTS/CTS procedure and the access method based on
CSMA are used together in a wireless network in accordance with
the IEEE802.11 standard. However, the subject matter of the
present invention is not limited to this. For example, the
present invention 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
systemin accordance with other requirements than in IEEE802.11.
In short, this specification discloses the present
invention in the form of exemplification, and the contents of
this specification should not be interpreted in a restrictive

manner. The scope of the present invention, therefore, is to

be determined solely by the following claims.




reception of data of the subsequent sequence nunbers
into relative bit positions fromthe sequence nunbers
in response to data reception, and transmts the
i nformati on, and a packet transmitting nmeans which, if
sel ective acknow edgenent (ps applied, adds
information indicating a causal data flow when it
transmits transmt data and an acknow edgenment in
CLAgMPonse to data reception/transm ssion. 19. The
- Wi reless &QﬂﬂEQECkaﬁﬁngﬁﬁﬁgﬁ_qg%%@ﬂ'qutQJgkghf%tﬂ$§ and
wherein, if said ACK information transmtting neans
TeRBREINh 6t PEURIGY 9Bl velhT Kifonh el erpsence tnumbers are
asbigfsdTitbSt faisthiBi datBRini kB @ MAkheDr Withh 4810 usetsfor
all the bits of the bit map field. 20. The wireless

comiff T | of* deVF ' EE AR or G L BILTEYn 18, IMrdrefn, the

rewkihingespecimird catibeaststaneodat addddarwbet he ARQ reception
m.in i ch_sequence n ers,are not assigned is

S e i Lt e SR T
comgletedys wptebtkdandtar suétyeth tHrougkiet hef dstquellcowpumber,

and;thergbyi e gopapinicald 4ey,Ce SYREAT QRLZE8 kS
anseq&encggndhberg W th t%%%%ggfethey sﬁ%%ﬁg onetheatl of
regefieicnentlt HRtaA of r dihessseorRANNE at $esvededi cemiisiceh into

relBK8& HARAPRY: ACHRS FreANERNT LaddnteUsifBetdle RESLECISsnits
net hod wherein a conmunication station as the origin

thefinforRetyYhsni ssion transnits a request to send
packiedreRES anfl sdeaktsidat aacknbansdges®hon i rLpPOB8SE the

- to the reception, of. a response packet .CTS from a i

FeCHNMINI 84T i D SPAL "53““??1%1‘:&%&?? natd oRPef AhiR formation

indieaismipssieon, célmIn réhess coowmuniteat | orar@deyt ce data  and

acBORLLSLAY 110 an information generating means which
generaftes | nformati on

2. The wireless communication system according to Claim 1,
wherein the receiver station which does not support
selective acknowledgement transmits said bit map information with

Zzero set for all the bits of the bit map field.

3. The wireless communication system according to Claim 1,

wherein, with respect to at least one data flow, the ARQ

. system in which'" sequence- numbers are not assigned is adopted,

and, when Link session is established, data-is transmitted and
-received. through- the data flow, and thereby the sequence numbers
of the transmitter station @ and the receiver station are

synchronized with each other.

4. A wireless communication system in which random access
is made concomitantly  wusing the RTS8/CTS method wherein a
communication station as the origin of data transmission

transmits a reguest to send packet RTS and starts data

*. transmission in response to the reception of a response packet




of request to send RTS, confirmative advice CTS, data,
and acknow edgenent ACK; and a packet transfer
conmuni cati on nmeans which transmts and receives
packets in which any two or nore of request to send
RTS, confirmative advice @jé, data, and
acknow edgenent ACK are nultiplexed. 22. The wrel ess
comuni cation device according to Claim 21, further
- CT§ orfmemsiangeorgnumdgatiavhi ehatsieins 4hethe nelebyimttiioh tdfe data
cr@hbgrssSstbation's transm ssion of a packet as the
outcone of the transm ssion of a packet is conpleted,
andvBesM Bés iFheesBitisdméoi hfoniFili gRdagecediie packets in
whi 68 &IMAkO Mot iR el BF OF IRl @Nt OfsnbBerts ansMich rRACKRL advice
23. The wirel ess comuni cati on device according to
CTE 903 2329 AT PRBICESHEPT sty 278 WS LIfKELh, in
response to the reception of a packet containing RTS
i nformation ransnmts a packet containing CTS .
| f 81 LT GAET 1 e COPAANLE it AT c o Bt doF® (g m 4
RTSwhearrmdna theamsmmincdgtion rekspomseseos t biee r etept bonwhich
enf oPnACKEL: ;000! LAY SIS, T 8 Of MBIDAR, LT ASMobFodhe of
packet containing data 1n accordance w th the
the ohtard seion hef GTPagket The caipbitess codndabertlicont as
me B GRsAEFAIANNYi hO Erdikhtoh WReNR RraMhRNt packet.
generating RTS information, said infornmation
generating nmeans describes first information which
I ndE c atiRs wi et e boftlidn i Ak @b A8 iseBm NByceiagddes diaieTh
transm tted. as the outconme of the RIS, 25. The
w1 SPEEE R SRR SCREER it a8 G5 ROl eI %F In 24Packet
combreinging, RUseniriffeamsniéd i ngaasnietsurynl packet , ceatdining CTS
- in &%ﬁ%&ont{rgg%%k%érpc% gﬁgﬁstﬂeu%ggéelme%?e£hms, and
I nformation nmay be added to
wherein the communication station which receives a packet

containing CTS information transmits a packet containing data in

- accordance with the contents of the CTS.

7. The wireless communication system according to Claim 4,
wherein in the RTS, first information is described which
indicates whether RTS information may be added to a CTS

transmitted as the outcome of the RTS or not.

8. The wireless communication system according to Claim 7,

wherein the RTS receiving communication station Jjudges
whether it may add RTS information to a packet returned or not,
based on the first information in the RTS, and, if data of
desiring to transmit to the RTS transmitting communication
station 1s present, transmits a CTS to which RTS information is
added for the purpose of transmitting the data or a packet
containing RTS infeormation for the purpose of transmitting the

data.




CTS based on the first information in the causal RTS,
and, if data it desires to transmt to the RTS
transmtting conmmunication station is present,

transmts a CTS to which RTS information is added for
the purpose of transmttinggjhe data or a packet
containing RTS information for the purpose of
transmtting the data. 26. The w rel ess communi cation
devifceThe odrdilags tonEhaimtids, sydere rncsadidgpae keltain 7,
{ranggLddd NondeRRS . REN, d AN L0 & rgwl%npa%%h a

in response to the packet containg RIS or mat’i on
parkeafanigfindesi IRITﬁglpﬁmf“i*aé:P@ﬁﬂ st dfetcﬁé"‘F@I'S and if data of

debFaRpMdd | RGagOMRINItGAl kRO Sim | QR ahSnPHEHEN! communication
transnmits a CTS to which RTS information is added for

St?EJeOIbLﬁspé%@s%‘Ft't r&r@ﬁf‘t‘ﬁ%g" ‘FRetoati gy R4S pé]&%ﬁmatlon is
adﬁ@cﬂ]t G {o)i] rtgleRT;Sm;ra;fser r&t | Ortrfsal tt ey puhposaetaofor a packet
' co annsmttl I% 2f }evvlreless jgomTu % th
© Bevl B2 9 &5 di S”Pao lﬁn 3 WHEPRPH 84 Grans™ 155! ene
dataf or mati on generating neans determ nes first

i nformati on based on information el enents contained in

the packets received fromthe station as the

destf natticomiseledre cRISINIostiple Jupden a2gcorfiagvie dlledn 7,

conmugi&ial | oprgdevingg acondinige iy O abfurdLet YIET €isRation
i f said packet transfer communication neans

deFREHREZ eE1FHom HHETIAFGPMarendi noR hel HEPEmEHAD { fpdements
coftdsRla RIS ﬂh@anﬁmﬁetﬂsngrmual CeMdrONtBd alsk@Bids as the

ransmt data already received by the
deé‘bﬁﬁ}ﬁf’ea? SdEVT 8 iTEefTwhen transmitting a CTS,

t he packet transfer conmuni cati on nmeans adds ACK
i nf 9£ n'altlrlleop\u}:gletshse cg—nll-rhgunlcatlon system according to Claim 4,

" wherein, if the RTS receiving communication station
- recognizes from the information in the RTS that the RTS
transmitting communication station is trying to transmit data
already received by the RTS receiving communication station, adds

ACK information to the CTS.

12. The wireless communication system according to Claim 4,
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 communication station adds
ACK information when it' transmits a packet of some kind ‘to the

data transmitting communication station.

13. The wireless communication system according to Claim
12, '

wherein the data receiving communication station does not
add ACK information to a packet in which RTS information is

solely transmitted.




29. The wirel ess comuni cati on device according to
Claim 21, 112 wherein, if said packet transfer
comuni cation neans receives data which requests an
ACK fromthe data transmtting conmunication station
in response to the receptigggof a data packet and
judges that it has not transmtted the ACK of the
data, the packet transfer comruni cati on nmeans adds ACK
informati on when it transmts a packet of sone kind to

the jdat amet raRSALLL | DG EATIUR] &AL LoD St Al QDyi 30 +d g%laim

W rel ess conmuni cati on device according to Cam 29,
12wherei n sai d packet transfer comunication neans does

not whaelgnﬁcrﬁhbnf@c;nmmeatlt&l aspackat PaiGRR RIsxa which
information_is sol eI%Etransm tted. 31. The wreless

regBRRhiTat Bt PEE" COrarhee t'e ERi AT TS fRBpEHration

staaichgpacket transfer communi cati on neans transnits
data which requests an ACK in a packet directed to two
or nore conmunication stations. 32. The wirel ess
comdtini Pz iwdmetess cormacioradiing $1Bi@1ra'anmo%ng\/\her@jarim 4,

Whthéf@ﬂ'?m tthéng 5 RTLSJ!anl%ﬂﬁgt &{tha%g.o?o station

comruni cati on nmeans nul exes a request
traggidst ity the rPértSurrﬁCG#VJtWe mmueﬁcwoea isttagagn an RTS in

whi E@nsan Adred: eg’@rfoﬁ%qug&ﬂcj &l %%uﬁqngfmilfeatﬂc‘knof data
device according to Claim _ 21,” wherein, if said packet

iti P drapsebhathiSat ot snahslg57Fed to receive t he
ACK of data it has transmtted so far, it

16. The wireless communication system according to Claim 4,

wherein, 1if the RTS transmitting 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.

17. The wireless communication system according to Claim 15
or 16,

wherein the communication station which receives the RTS
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
reqguests to retransmit the data and an ACK of the ACK request and

returns them.

18. A wireless communication device for transmitting and
receiving a plurality of data units in which segquence numbers are
assigned to transmit data wunits to identify the data units,

comprising:




mul ti pl exes an ACK request for requesting a return of

the ACK of data it has transmtted so far when
transmtting an RTS. 34. The wirel ess comruni cation
device according to Caim32 or 33, 113 wherein, in
response to the reception ghgan RTS with an ACK

request nultiplexed, said informati on generating neans
generates an ACK which indicates whether the

recept ROKR ohfatatakibnansandnicdingr oprthewRES, if selective

ackh&MHgthi 00 C%@”“nbg ide%g aSt aLLonfuas begn nme%:égglon

or not, and wherein cket transfer conmuni cat
ackpeiedgeneiths alﬁfom@Klm| cBRCKnditkat eseftierntrer phegbers  of

coﬁﬁf@c@l‘oneeéu‘;@i dakhapsmtd t 8d ofd URkhe R quence number,
transm tting conmuni cation station has been " conpl et ed

angr Hibt magy IRforPeticR FEPTRYENESIr &eiVAPPAREq the state of

ret&p T t bed datam sai d:l-BTSshbﬁéhﬁm mnhttt | S RAFEUNMEMr8N into
pl ex i ch requests to

re?%‘%”ensbrht Pf’ﬁje“d’é’tsaeféﬁ‘a S'He RITEt REHER H@q&&&?oﬁ%% to

datetrgoeptitremandbtrahanitel gss igdmamant icat | emd net hod f or

tragst splgatcjk%g angliar{sﬁﬁgi:.wl(?g heBLyr al ffy,0f data %% Eétlve

conpri sing the steps assi gni ng sequénce nunbe
ackrpleggement dat arphitd taﬂdsdemfomattme da@a:ammgsa causal

da@@dfldwf wﬁ@heﬁ 'ﬁ’&n%%@&%%%‘i@n&a&as an@pghl §gknow1edgement
describing in reception acknow edgenent infornation

in ppEPopfe e (@EACESIRRTBERSt T EdABI@tel y recei ved data
units in the order of sequence nunber and bit map
info%nat|on represented b i ng .the state of

map
rectpti OnF of* eésofccfrﬁ‘é‘ng%"s’é’cﬁ’u&ﬁ‘”%q&Sﬁﬁ’édl%n%r glaim

18jnto relative bit positions fromthe sequence nunbers

In wher ons_el toc?d gachecer{:g Ir%;gt c?nndtte{nansg‘{:ttl nlgeans does
i nf Of et on: tand ad I'ng 1n °6r et T on T h

notasgglordat el ddidwenheknowlegigenetti g ttranswits daud hid map
inANAGKDOW BIIGOBN diN fLESPONSR Qi ts of the bit map field.

20. The wireless communication device according to Claim
18, ’

wherein, with respect to at least one data flow, the ARQ
system in which sequence numbers are not assigned is adopted,
and, when Link session is established, data is transmitted and
received through the data flow, and thereby the communication
device synchronizes its sequence numbers with those of the

station on the other end.

21. A wireless communication device which makes random
access concomitantly using the RTS/CTS wmethod 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 destination of data

transmission, the wireless communication device comprising:




data transm ssion/reception. 36. A wreless

comruni cati on nethod for nmaki ng random access

conconmitantly using the RTS/ CTS net hod wherein a

comuni cation station as the origin of data

transm ssion transmts a freguest to send packet RTS

and starts data transm ssion in response to the

reception of a response packet CTS from a

conmpnnickatrenier ayérerragsng hreeades whhalt | omeghtdat information
oft r?éh%@sE&&n sddie E{%Eho%ﬁ@ﬂﬂﬁdtﬁb@g ad]v:!L%e H¥s, data, and

i nformati on generating step In which i nformation” of
ackpeffesioerer s dvd RISl confirmative advice CTS, data,

anda aekrow @ﬁe&%f%ﬁit céﬁlﬁmfca&%ﬁrﬁ&% And-ra ﬂl%%bﬁlts and
ansfer conmmuyni cation step in which a packet in

mﬁm‘&% RAGEE o B “RbTR amye&:rgg i “ioﬁFo‘i’]ﬁa‘i"iqblﬁstt? SGRdskTS!
cohﬂlﬂﬁﬁdve RT&Givieenf crmt iddeapdviree edowlakigematl ACK  are
mui\glrh gdgemant ACK are multiplexed is transmtted
hd 1 écer ved. 37. A conmput er program described in a
corrputer-readabl e format for carrying out on a
Compyt ey SYSLEM IS GARHhOLaOlon CRIPIL %@Ew@ R o Glain
operation for transmtting and receiving a T'UT a
21 of furdibgr upAmPY 1SERG: conput er program conpri Si ng t he

st epsnefns a9sl GNi G sSRALERGRe ny §E§cﬁ Otﬁé ansBt [datdon’ s
units to |dent|f%the data units, sel ecti ve

CraRRHORE 8% e tPacEet o Fhsd oudesns Hﬁ ﬁ&eu ﬁr?%%féﬁtsil% of a
padkkinow edgerensd] niza;r N@dd ALAEKEhd NEetS CEURNCL FIMAREI h  as

of conpl et el received data u s in the order of
ng i BRCBE HePe et BPECHED Tf BF neAGHLF g G68nt ed by
mappi ng the st ate of reception of data of the

SUb§§qu'§l% %%géh?%%e CO%GJR Eé’f’tl nt oderv?.!cg‘t Ia\c/:%obéun %o Claim
positions fromthe sequence RUMbers respon 0
2ldafiurthecepimirgnsiand transnmitting t he i nf or nat i on; and

a means which, in response to the reception of a packet

containing RTS information, transmits a 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.

24. The wireless communication device according to Claim
21,

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
outcome of the RTS.

25.The wireless communication device according to Claim 24,
wherein, when transmitting a return packet, said packet
transmitting means judges whether RTS information may be added to

CTS based on the first Iinformation in the causal RTS, and, if




addi ng information indicating a causal data flow when

transmtting transmt data and an acknow edgenent in

response to data transm ssion/reception. 38. A

conmput er program described in a conputer-readabl e

format for carrying out onjigconputer systemthe

processing for controlling conmunicating operation in

a conmuni cation environnment in which random access is
dafadet clesdoas t antdrpnesingo tthe RESAHECESsnettHod wheneiigagion
st%@[@@ﬂ@&%ﬂeg@n‘ét aﬁfé}ﬁmé_‘%stgecﬁ 't% nﬂhl%;]. g@.tja nformation is

transm ssion transmts a request to send pact RTS
addpd ferarihe deit@posfartdni ssivHithirespbhaselats tcﬁe a packet
coh€88PlgORTEf iR FobRSNIMNS ERAGKE! pGTSofd 0BF Atransmitting the
da conmuni cation station as the destination of data

2Ffansni ssion, the conputer program conprising: 115

an i nformation generati ng step in which i nforrrati on of

reqyest . to sen confirnative, advice CTIS

and 2 ac FHgwH eaﬁl‘?ﬁe C%&%ﬂlga‘g@ﬁerdﬁ%&e &?&Ogdﬁ&m Claim

25t ransfer conmunication step in which a packet in

whi ch any, g or 66LeS. of .l %%E{@II n of.J.gques

to send RIS, “conf; rmat#jve advi é:écg , dlélga, a%&gl%’ bhen
tra%wmé@gérréﬁtuma@#et bl regricaxed tps the apeehatt egntaing

rr8NdnEeaitied, 3% 4£hed ret eéésﬁ‘l%“@ocaﬁié%&m%)fs%%m dHe RTS
whi ch random access is made concom tant | y using the

CEARRCT S At HBHOWARF ™ St EFmidnPERRF N SFaPFBitsas FRe to

whOth glR'l'B Ofnm{natlérﬁnﬁem £8de@N foler AASMpLiSpSed e&ﬂe&ar{sﬁlttlng
cket and starts data transmssion in

a
the e%toaﬁ % o &aﬁ °F CUPIOANDT N r B SSReE phciad thergurpose
off tromsaicoimuniheatidaton stati on as the destinati on of

data transm ssion, wherein the RTS transm tting

conmuni cati on station
27. The wireless communication device according to Claim

24,
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.

28. The wireless communication device according to Claim
21,

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 a CTS, the packet transfer communication means adds

ACK information to the CTS.

29. The wireless communication device according to Claim

21,




transmts an RTS in which information related to one

or nore data wunits for which transmssion is tried is
descri bed. 40. The wirel ess comruni cati on system
according to Claim 39, wherein the informtion

related to data units is thepdata Iength of each data
unit for which transmssion is tried. 41. The wrel ess
comuni cation systemaccording to Caim 39, wherein

t hevhafomat iildn selidt edacketdattganmfes i®mmbeisamhcof means

rebBeydat g denglihs ok 008 Ofa M data yakLt %a]‘cgrti‘\!ﬁs%ﬁttlng

transmssion is tried. 42. The wrel ess conmuni cati on
compeR AtdER osIRHEOR 01T ARAPOIBS  YheFl? nrERPIiRNorafat oflata

patRbat Qﬂdt Qu&iﬁﬁ it Sid Shddendd MBrarsRNgtdy r eguli K& $01 the
d%rans%qjttln% one or rmrfe data units for which

Pansii'Ssi BACKSE t r FEasTRie CABMUSHEL{PRe| Bgens adds  ACK
in€opmtriioaatrhen systmnsaﬁeﬁrﬂlpsbg:]dea Cfaisfine 3QindMier €hd data

he| formatlon re at ed data units is information
trg I{uh nanber. 6%“38 Aq usrii'lags °tor which transmission is
tr| ed. 44. The wirel ess communication system according

to @ba' %93%1r¥\@§sel o ggat!:lh)% FQ-eSrl gce&c\é D8in vgat to Claim

comuni cati on station et erm nes nmedi um reser I on
2% ime information after the reception of RTS, the

st atlh@ﬂaltnak&id' %@k@gceﬂiﬁsﬂe&e dohBn fdat 1WA ‘fngaﬁg]edoes not
station itself conpletes data reception. 45. The

adii PEFedSTEERMLIATCatT oft SPSEEmM ABcHdrAg TS anépﬁqlatlon is

solely transmitted.

31. The wireless communication device according to Claim
29,

wherein said packet transfer communication means transmits
data which requests an ACK in a packet directed to two or more

communication stations.

32. The wireless communication deviece according to Claim-
21,

wherein, when transmitting an RTS, said packet transfer
communication means -multiplexes an ACK request for requesting a

return of the ACK of data it has transmitted so far.

33. The wireless communication device according to Claim
21,

wherein, if said packet transfer communication means failed
to receive the ACK of data it has transmitted so far, it
multiplexes an ACK request for requesting a return of the ACK of

data it has transmitted so far when transmitting an RTS.

34. The wireless communication device according to Claim 32

or 33,




39, wherein the RTS transm tting comuni cation station
describes in RTS information on the period until the
time until which the conmunication station itself can
transmt, and wherein the RTS receiving comunication
station gives consideratiomso that said information

on the period described in the RTS is not exceeded

when it determ nes nedi umreservation tine

i nf BREERIT0oN 18f FRFPAse FecE itereptimTSLf 28, Rfherith an ACK

re¥his Sl GRS tGPNEIMH,C alali AN i SYSLRA: 86 CHELL NA 15O @@Smge%%rates
wherein the RTS transmtting communi cati on stati

ngBEK THE FRORTS ThePEFIE (1 TPEPEESbOFORBtT Hranomitted

frmecepmet oY a&rapagkedi ngontanmhmiga€Ion i NEedidhi Ohas been

smtted as tge out cone of the reception of RTS
com I not, . .
ornra Fon, ‘a§"fredi um reservation time information ,

andwmeaﬂel ma@ﬂhgaclmmtmn@mn arpngtial ¢orienwheals necerve an
ACBT§h§8ﬁ 1§d£%§ée§mu%e%ﬁgp Eheeg%ggﬁﬁléi %ﬂ? data transmltted

communi cation stations thenselves in transm ssio
Ergf ohtiist t FSst dreneweitinge GoFEHTHEORTHPD neehthor has been
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47. The wirel ess comuni cation system according t
trepsgiihtedo tipfer B tHE RPSTEEE VPR CEBRMRAGACAPT offtation,
mustaiue&asneas;wse&hl&meré:ﬁﬁ@lsttsyt@f réeERi e tSikgBakbatNdand an
ACI%ECE ?n%% a dateQ rate based ch the result of
GPENBTR T AB S THEWFPETEES “88fhuni cati on system
according to Claim 39, wherein the CTS transmtting
congyp|ﬁa%hgg géuéé%%unlcatlon method for transmitting and-
receiving a plurality of data units, comprising the steps of:
assigning sequence numbers to transmit data units to
identify the data units, and, if selective acknowledgement is
applied, describing in reception acknowledgement information- ACK
the sequence numbers of completely received data units in the
order of sequence number and bit map information represented by
mapping the state of reception of data of the subsequent sequence
numbers into relative bit positions from the sequence numbers in:
response to data reception, and transmitting the information; and
adding information indicating a causal data flow when

transmitting transmit data and an acknowledgement in response to

data transmission/reception.

36. 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
.CTS from a communication station as the destination of data

transmission, the method comprising:




describes in CTS a data rate at which it desires to
receive, and transmts the CIS. 49. The wrel ess

comuni cation systemaccording to Caim 48, wherein

the CTS receiving comunication station carries out

data transm ssion as the oq%gorre of the reception of

CTS information based on the data rate described in

the CTS. 50. The wirel ess conmunication system

accendi fotrmatiai nyedatihgr edtept hin CFBith arisﬁbhhémg:n of
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and erein other communi cation stations which receive

whisgly apyf twp NAVMOXRdPREEDS | of effiectpitomms tirsigerveg send

RTlsn E6RISHaS ST ONadRIRhichE} edadd At shDVRknbRE dhdk@ht OACRf are
diumreservation tine i nformatl on. 51. The wirel ess

mu&Bhﬁ‘ﬂ[ﬁﬁeéaiL? o 28y8t Brficadtdr B¢ 68 - A ai m 50, wherein
t he CTS transmitting comunication station deternines

rredl eserva ion _tine |nforrra n V\,hl ch Lorres ond

to t3 N perTod PaaPTHY W e Tec@ptioR" O?P fesdable
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cohﬁu&%gy% ﬁ ed %?g%i or"%féhéﬁlttln Be celivi a
1 nf orrratlon re ateg te each data unit descrlbe I'n the
plpgekitveP RTSRtH2unlfe wiel 6SBPWEFRMRATCGARROFOSPSi €My  the

stagsgding to Caim 50,

assigning sequence numbers to transmit data units to
identify the data units, and, 1if selective acknowledgement is
applied, describing in reception acknowledgement information ACK
the sequence numbers of completely received data units in the
order of sequence number and bit map information represented by
mapping the state of reception of data of the subsequent sequence
numbers into relative bit positions from the sequence numbers in
.response to data reception, and transmitting the information; and

adding information indicating a causal data flow when
transmitting transmit data and an acknowledgement in response to

data transmission/reception.

38. A computer program described in a computer-readable
format for carrying out on a computer system the processing for
contreolling communicating operation 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
destination of data transmission, the computer program

comprising:




wherein, if it is described in RTS that a plurality of

data wunits are transmtted fromthe RTS transmtting

communi cation station, the CTS transmitting

conmuni cation station determ nes nediumreservation

tinme information which corpesponds to the tine period

during which the reception of all the data units is

conpl eted. 53. The wirel ess comruni cati on system

accendiimgotvatiai nyeldatuher eitept him CWSiciecewbrrgation of

ni.cati st on rt i tr m SS9

= St ooha® R PR AR (PR IR e
achpaekbdgamente Ad#Ht asrearerdeseridseld in the CTS so that

the t?@@]@éﬂ S@a@l@fbl? E&Mrﬁ%gglaﬂtﬂé’ﬂ) tlhle th':.@ﬁ a packet in
speC| by the nmediumreservation tine information.

whigh he o SrediSrORMBRTTALT o loyBR B ordidgstoto send

RTE) abéﬁfl&&atwr&iﬂdeh@TBTSd&faa,nSa[Hdt teﬂclkﬂoﬁpéﬁaémeﬁat ROR are
Et ation assi gns eqq%_nce nunbers to transmt data
MhhRE*e et (B8 H9r8PEnECCHVPSt sequence nunber of

data it tries to transmt, and notifies of
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ndnmber of data units describ i'n RTS, - extracts dat
trgpitidsal realyItREtei Fod RO deitketini RES f opndahistiyrts “data

trif ANSRESS OF bSsidrsed rextlkudesephiem fJ0m ohiLehset Backet
be received, and then determ nes nedi um reservati on

CTF| BT nPor FRETIUAACAEHR  SEEIPRe aF r B sSesbiffiicRatqfondata
traystiegiaccording to Caim 54,

wherein the RTS transmitting communication station
transmits an RTS in which information related to one or more data

units for which transmission is tried is described.

40. The wireless communication system according to Claim
39,
wherein the information related to data units is the data

length of each data unit for which transmission is tried.

41. The wireless communication system according to Claim
39,

wherein the information related to data units is the sum of
the data lengths of one or more data units for which transmission

is tried.

42. The wireless communication system according to Claim
39,
wherein the information related to data units is the time

length required for transmitting one or more data units for which

. transmission is tried.




wherein, if selective acknow edgenent is applied, the

RTS transmtting comuni cation station describes in

RTS reception acknow edgenent information containing

the first sequence nunber of data units for which

data transmssion is tried ggd bit map information

obt ai ned by mappi ng the reception confirmation

i nformati on on the subsequent data units into bits

cor rdigspdnei ng.refles$ heommirdickyCoposiyttansada ddifg f kbStclaim
sssequence nunber, and further generates information

‘elated to said data units with only data units for

whi ehheretept tbe conférmpetipon hasahed been debiai pedts is
iﬁf@%ﬁ@tﬁﬁl ohi erd Snutmgepeof rc%%‘g‘tnhxti}_ g’f @ngﬂmrtgaﬂsmigsion is

sel ective acknow edgenent is app |e<§), the RT
trigeei ving comunication station refers to said bit map

informati on described in the RTS, extracts data units

it has _already received fromdata units for which _

tranénm SSPoFELEFT e ™Gt Hoh BBT i IREOTAREY uRP Claim
39,eservation time information. 57. The wrel ess

co nication,systema rding tqo Caim 54, erein .

e VHReE L ol Rt B S80S RSN Gng eidretlfe <hopon
detrpreirgisec esddfimdatrasé erggtileni nfromgat ilofoofatdaha afités the

recepyed, or. I.C ra 1.SSI op 1S, .

B E e e Gt et e P nc TS, A deeirhemt el 2t
whifle hegFéatomuitiet £ oforphet¢agiatadaseeniion. st or ed. 58.

The w rel ess conmmuni cati on system according to Claim

57, wherein the CTS receiving comunication station _

stofes The vYdEglRiitecHtfiparabionsaf i tedstacrarainghi to Claim
3o9¢lescribed in the CTS, and generates information

related to dg%a units for which, transmssion.is tried

in Z0EFFbr mPhat e dePRSHAFtThdi ETRG LBy ithe Station
deserqencannB®rbeinddrisaiidn| ast tidatge ikt uhsiNothd namedadtil

whhgh the communication station itself can transmit, and

wherein the RTS receiving communication station gives
consideration so that said information on the period described in
the RTS is not exceeded when it determines medium reservation

time information after the reception of RTS.

46. The wireless communication system according to Claim
39,

wherein the RTS transmitting communication station
describes in RTS the time that lapses before the reception of a
packet containing CTS information, transmitted as the outcome of
the reception of RTS information, as medium reservation time
information , and

wherein other communication stations which receive RTS set
a Nav, and keep it effective and communication stations
themselves in transmission prohibited state over the duration of

medium reservation time information.




objects to be transmtted when an RIS is transmtted

next tinme. 120 59. The w rel ess comruni cati on system

according to Claim 39, wherein, if a data unit

already received is included in the data units to be

transnmtted described in the;RTS, the RTS receiving

communi cation station describes ACK information in

CTS. 60. The wi rel ess comuni cation system accordi ng

t o @7ai mhe3%irahes=Li dorinhieiCIGi dreCeyatian] LRFWUIEatd O0laim

zgstation excludes the data units already received by

the RTS receiving conmmunication station fromthe

obj ebesein bee t RAAsaREteeditvasedmonicéhieonAGitation measures

th'entlgéi@cty' 9@ P%éie%q tQi& 8 %é’ d@{&mgﬁégle?%.aggt rgl‘?é %ﬁased on
transm ssion based on the data rate described in the

theTses gt oA RgFeressnieonmuni cati on devi ce whi ch makes
random access conconitantly using the RTS/ CTS net hod
wherein a communication station as the origin of data .
tr af€mi S8F oI et NFYEUR PRI t S Herfdcpatked RysClaim

39and starts data transm ssion in response to the
rec%Hte]ifon of f.re

nse packet..CTS from a . .
conmiint cat i on st at%lggn a%]painﬁgl%itéjsrfq nalP B BFagaey  Station
debrailsad 3o 60 4 hatwi retesst conpbnicaddsdmedewd Ceeceive, and

trGQIRdSiRg:cAN RTS transmtting means which transmts
- “an R1£§5\A/ﬂen 1gagta transm ssion i s requested; a data

transmtting neans which, when CTS information is

re€CghVedne CRLELES OWonblRhAch £ NS AKIAN 230 LA LUEE OB im
of the CTS information; and a CIS transmtting neans
48whi ch, when an RTS is received, transmts a CIS as

t hewpsigiomenef ctherRESy i M eEndting 84 €h JRT S thE S B B out
reans transmits an Sin _
data transmission as the outcome of the reception of CTS

information based on the data rate described in the CTS.

50. The wireless communication system according to Claim
39,

wherein the CTS transmitting communication station
describes in CTS the time that lapses before the reception of a
data packet, transmitted as the outcome of the reception of CTS
information, as medium reservation time information , and

wherein other communication stations which receive CTS set
a NAV, and keep it effective and themselves in  transmission
prohibited state owver the duration of medium reservation time

information.

51. The wireless communication system according to Claim
50,

wherein the CTs transmitting communication station
determines medium reservation time information which corresponds
to the time period during which the reception of a data unit,

transmitted from the RTS transmitting end, is completed based on




which information related to one or nore data units

for which transmssion is tried is described. 62. The

wi rel ess comruni cati on device according to Claim 61,

121 wherein the information related to data units is

the data | ength of each dat@ unit for which

transm ssion is tried. 63. %e W rel ess conmmuni cati on

devi ce according to Claim 61, wherein the information
theel atfedmb oidat aelatidds ts tdaehswataf utite dedaribengtiis the
regfel Rgg nmore data units for which trans_rri Ssi on i_s

trie The wi rel ess comruni cati on devi ce accordi ng

to Clal m 61, wherein the information related to data

uni 8 i gnkhe;thidss | 8&[9&1'?115?'9%1’[ eglfgt%& ta{c@:@%ﬁlﬁé' B9 claim

one or nore data units for which ransm ssion 1s

"% ried. 65. The wirel ess comunication device according

to Ghaidnn, 61f wherLidesthenddfior mati ond @l 3tedain dakadata
nits is information on the nunber of data units for

unghit c ATy ARERTRSTGH (R 1§50, M, CRFF bhps gommuni cation
steopsrni gat | Ors devireeniae Cog db&gndracetmﬂn sﬁatldtdmi@jemmnes

meﬁ?urg r%Eér%g aj.t Smtg}ﬂle npflgr%?ngoﬁo m Cﬁ co:%reetsgonds t %E]Fe};lme

reservation nf'orma rmne
pet:h@d decopt | 'mlmlcdf RIS wetbpicignsi der aﬂ.il orchgi wirtat outie  is
colp B R which the communication device itself

conpl et es data-reception. 67. The wrel ess -
conmuni cati on device according to Claim

53. The wireless communication system according to Claim
50,

wherein the CTS5 receiving communication station carries out
data transmission as the outcome of the reception of CTS
information based on the data rate described in the CTS so that
the transmission is completed within the time specified by the

medium reservation time information.

54. The wireless communication system according to Claim
39,

wherein the RTS transmitting communication station assigns
sequence numbers to transmit data units, describes in RTS the
first sequence number of data it tries to transmit, and notifies

of information related to the data units it tries to transmit.

55. The wireless communication system according to Claim
54,

wherein the RTS receiving communication station refers to
the first sequence number of data wunits described in RTS,
extracts data units already received from data units for which
transmission is tried, excludes them from objects to be received,

and then determines medium reservation time information.




61, wherein said RTS transmtting neans describes in

RTS information on the period until the tinme until

whi ch the communication device itself can transmt,

and wherein said CTS transmtting neans describes in

CTS nedium reservation tingggi nfornation determ ned

Wi th consideration given 122 so that said infornmation

on the period described in the received RTS is not

excéédedhebiiréhes W c@lress ceomrunsettdronedevitey to Claim
sgaccording to Caim 61, wherein said RTS transmtting

freans describes in RTS the time that | apses before

t he vheeept i off ofel@cpavketcloontladaementCTS aprfldednt ktod, RTS

trEﬁ%ﬂml tgedccﬁ&ukh@a&%(:o&%tqgnt hfes%@gﬁepél QH q{TSRTr_%ceptlon .
infornation, as nediumreservation time infornation.
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transmts the CIS. 71 eSS conmuni cati1 on
obfeiesk takenraf F?@J?%tfdt@l ke 7Onswheredn asdi d dat a

trapseddid, NG ATRANS ceaFd | £SrRWl c4@dnt! IANSIPISEON &% RTS
t he outcome of the reception of S information
receiving communication station refers to said bit map
infermation described in the RTS, extracts data units it has
already received from data units for which transmission is tried,

and then determines medium reservation time information.

57. The wireless communication system according to Claim
54,

wherein the RTS receiving communication station stores one
or more pieces of data length information of data units to be
received, of data for which transmission is tried as the outcome
of the RTS, and describes in CTS the sequence number of the last

data unit stored.

58. The wireless communication system according to Claim
57,

wherein the CTS receiving communication station stores the
sequence number of said last data unit described in the CTS, and
generates information related to data units for which
transmission is tried in such form that the data unit indicated
by the sequence number of said last data unit is not included in

objects to be transmitted when an RTS is transmitted next time.




based on the data rate described in the CIS. 72. The

W rel ess communi cati on device according to Claim 61,

wherein said CIS transmtting neans describes in CTS

the tinme that | apses before the reception of a data

packet, transmitted as thgpgutcone of the reception

of CTS information, as nmediumreservation tine

information . 123 73. The w rel ess conmuni cation

deviSe ateordirafetn ChranmiciRiomhsy®iam Sadcdr@%y to Claim
sdransmtting means determ nes nedium reservation time

i'nformation which corresponds to the time period

dur i"hgrebit.ch ft hedeeraptitonl vdady daraived tis tnahsidd ttedthe

daftﬁomrﬁ_tﬁg %BS }Eé a@§£’ﬁ§r&lt@gde%scr§b&9r@hett%g tt?fs.sed 19{13 RTS

the information related to each data unit describ
TeCRIVHY CORRIR @ tiRTStars onTHessfiiler &K dohPImAERD] em CTS.
devi ce according to Claim 67, wherein, if an RTS in

%p IL{IS descrlbed t hat a lurality of data units
ar e °tr af8fii (LEALTY r SEBE Gty dst?@m t¥EASH RS i Ay Claim

3%reans determ nes nediumreservation tinme infornation

whi espon he tinme period during which t
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thei r glegss cofheini ehtréeasly demcceavadcoﬂo@h Nngheo GTa8i mre2iving

coliGh £l 18RI S Aaba FF AN Bbj‘%ﬂ?%sb&aﬂan@ﬁa@#‘éd&%%@d on

transm ssi OR as t he out cone he reception
then AGEetfesna e dadied hecdaths r&ise d@si:m:@erdeusn ¢iHe data

trb86RI4edn Tad S0 ohhdle Rea LL@NSALSSIUY 1S GIRirat ed
within the tinme specified by the nedi um

6l. A wireless communication device which makes random
access concomitantly wusing 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 destination of data
transmission, the wireless communication device comprising:

an RTS transmitting means which transmits an RTS when data
transmission is reguested;

a data transmitting means which, when CTS information is
received, carries out data transmission as the outcome of the CTS
information; and

a CTS transmitting means which, when an RTS is received,
transmits a CTS as the outcome of the RTS,

‘wherein said RTS transmitting means transmits an RTS in
which information related to one or more data units for which

transmission is tried is described.

62. The wireless communication device according to Claim

61,




reservation tine information. 76. The w rel ess

comruni cati on device according to Caim 61, wherein
said RTS transmtting means assi gns sequence nunbers

to transmt data units, describes in RTS the first
sequence number of data it jhyies to transmt, and
notifies of information rellated to the data units it
tries to transmt. 77. The w rel ess comuni cation
devMﬁerahccuhﬂlnmfbemﬁifﬂnnrélﬁteaZﬁo wdrer airitsaiid €RS data

letn %\QSF@ feacﬂ aﬁaﬂg ? OCJ:rIW éhl ransml 51%nu5.n rfserdhvatl on
tl ormati on ae ern1ne refrerring O e

flrst sequence nunber of data unlts descrlbed in RTS,

eXt'EQCtlTﬂg wQ§Lf%éHW'Eéﬁﬁﬂnlgégﬂbd'agéﬂl %d g ato Claim

units for which transmssion is trie di ng
®lhem from objects to be received. 78. The MAreIess

conguBLE£a! ithe deWd 6 tacROFLi NGt 0o ChAldNunibs YWNEIRI Bum of
if selective acknow edgenent is applied, said RTS

ther A PP ffangedes clabedata Wéslré%mhlaﬁ transmission
isaeknowl edgenment information containing the first
sequence nunber of data units for which data
transm ssion is tried and bit map i nformation
-obt & ned@hby wvinappiary ¢drenunéceptarondeadnkl ramgbirding to Claim
61|nfornat|on on the subsequent data units into bits
corresponding to the relative positions to the first
sequibpeRimUiiseinf ot finnt el aehetat dxta iwfigsmasi she time

le\f/‘ﬁ%l@k@a@u&?e&@oq Q‘i‘gﬁsxﬁﬁ@ttlﬁg%r‘}eh innbfr(g%a&kauﬁhf.’g's fiQ>rr which
reception confirmati on has not been obtai ned

trangeipsien b%ﬁéé?g to be transnitted, and wherein, if
sel ective acknow edgenent is applled said CTS

65. The wireless communication device according to Claim
61,

wherein  the information related to data units is
information on the number of data units for which transmission is

tried.

66. The wireless communication device according to Claim
61,

wherein said CTS transmitting means describes in CTS medium
reservation time information which 1is determined after the
reception of RTS with consideration given to the time at which

the communication device itself completes data reception.

_ 67. The wireless communication device according to Claim
61,

wherein said RTS transmitting means describes in RTS
information on the period until the time wuntil which the
communication device itself can transmit, and

wherein said CTS transmitting means describes in CTS medium

reservation time information determined with consideration given




transm tting nmeans describes in CTS nediumreservation
time information determned after referring to said
bit map information described in the received RTS,
and extracting data wunits it has already received
fromdata units for which (bsansmission is tried. 79.
The wi rel ess comruni cati on device according to Caim
76, wherein said CTS transmtting neans stores one or
somuhet pieCesfoimaaica banghd pafionmatsanibetl dat sheiMiecgived
0. ecely of data for which transm ssion is
Rﬂ% le %% eg%%ﬂcone of the received RTS, and
descrlbes in CTS the sequence nunber of the |[|ast data
uni lggst Q"h@d w1]:g§es§0cor;ﬂ?ﬁll%£fér?8§eﬁ%g'uawcgég«li.l‘?@ to Claim
device according to Claim 79, wherein sal ata
®lyransmitting nmeans stores the sequence number of said

| astindad h Udid RS i Redn: P GES. nid GRRGEALES in RTS the
informationrelated to data units for which

tipe R SEPSRST Bt e dhei RRERACP 0P @ HAACKEHe SO P APt CTS
inifashadtoad hyaﬁ&matiequeaceh@Lwﬂﬁﬁbmeostahd teésdptdahaof RTS

n¥0LE 8 0L | b4 llj;queges! r?‘:vggk ects Lo, bj;e transm tted
WREH AN RIRaE R ne%imf orpRtiqi. irel ess

comuni cati on device according to Cla|n1 61, wherein,

if da u ea ed is_j.ncl h
dat 82 Gntns PatpReL St R ERYER, oyl BB o clain
61gaf W tORS COMREISHIOE i ng neans descri bes ACK i nf or mat i on

in grgom%lc-gtﬂgoﬂ“ &ﬂl%st‘% %@%r@atxﬂe‘aﬁsdﬁﬂl&? measures the
according to Claim 61, wherein said data transm tting

qu%]a% o x EF Rfeke tsp,lgnza]atwgen an RTS is received; and

a data rate determining means which determines a data rate

based on the measured quality of receive signal.

70. The wireless communication device according to Claim
61,
wherein saild CTS transmitting means describes in CTS a data

rate at which it desires to receive, and transmits the CTS.

71. The wireless communication device according to Claim
70,

wherein said data  transmitting means carries out data
transmission as the outcome of the reception of CTS information

based on the data rate described in the CTS.

72. The wireless communication device according to Claim
61, ‘

wherein said CTS transmitting means describes in CTS the
time that 1lapses ©before the reception of a data packet,
transmitted as the outcome of the reception of CTS information,

- as medium reservation time informaticon .




units al ready received by the RTS receiving

comrmuni cation station fromthe objects to be

transmtted based on the ACK informati on added to the

CTS, and carries out data transm ssion based on the

data rate described in the ;&JS. 83. A wreless

comruni cati on nethod for nmaking random access

conconmitantly using the RTS/ CTS net hod wherein a

comvyini Caki orirslaid ovcrasintiket s giaviofe dafc@rding to Claim
sotransmission transmts a request to send packet RTS

and starts data transm ssion in response to the

r ec@perein ofsaadr esPongeapankietingCT8efnpmdetermines medium

reGOPTAN £Al £ O STREd AR ASn t heyHes] | B@Lf%o%sd%a the time
transm ssion, the method conpri sing:
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more data units for which transmission is tried is

ln%@EIEar’ilﬁéld £$o%% dis fidtledata 28y ErSTEPahsh tithenhgeceived
RTStep in V\,hl ch, when an RTS is received, a CIS in which
nmedi um reservation tinme informati on determ ned based
on the information related to each data unit descri bed
in 78heTRESvandledre cdaraniateidars dedrsmdadeeddimndta Claim
g7data transmtting step in which, when CTS information
s received, data transpmission as the outcone of the
r ecEPEFVIR/ of 1ft @ CRES | riffor Wai¢lon dits &ar rdesgrobrd sghat  a

plhbali & A ransm §8kan a8 (cQAPhALRY Wid hidbeliDesf i BRig cTs
specified by the nediumreservation tinme infor mati on,
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enV| ronment in which random access i s made

ConggﬂiEggtthé¥gé¥’communication device acceording to Claim
72,

wherein said data transmitting means carries out data

transmission as the outcome of the reception of CTS information
based on the data rate described in the received CTS s¢ that the
transmission is completed within the time specified by the medium

reservation time information.

76. The wireless communication device according to Claim
61,

wherein said RTS transmitting means assigns seguence
numbers to transmit data units, describes in RTS the first
sequence number of data it tries to transmit, and notifies of

information related to the data units it tries to transmit.

77. The wireless communicaticn device according to Claim

Ta,




the RTS/ CTS nmet hod wherein a comuni cation station as
the origin of data transm ssion transnmts a request
to send packet RTS and starts data transm ssion in
response to the reception of a response packet CTS
froma comunication statiqgpgas the destination of
data transm ssion, the conputer program conprising:
an RTS transmtting step in which, when data
tranﬁaﬁcsﬂi @aidi 6TS emae]stnedtizaﬁ wBdGs | desatiibls in CTS medium
el BEOHIRY W1k CLBEERI QMG RL DG, H8LE WIS co tne
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time information determ ned based on the I nformation
Lrapsitedoro i6adtyigdt a g to¥§é 881 hethe™h Fide RIS Hsd to be
rebhesddata rate is described is transnitted; and a data
transmtting step in which, when CTS information is
recei ved, data transm ssion as the outcone of the
recepti @he Ofwir&llssd NE@tniRt OIS ddfikcketicebikd sy t hat Claim
the transmission is conpleted within the tine
Specified by the nmediumreservation tine information.
- 127wh@&BsinA \iEr ebésstic@nmmho‘alédmmsystiasn appliteidch said RTS
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transm ssion fromthe data transmtting communication
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76

which reception confirmation has not been obtained taken as
objects to be transmitted, and

wherein, if selective acknowledgement is applied, said CTS
transmitting means describes in CTS medium reservation time
information determined after referring to said bit map
information described in the received RTS, and extracting data
units it has already received from data wunits for which

transmission is tried.

79. The wireless communication device according to <Claim
76,

wherein said CTS transmitting means stores one or more
pieces of data length information of data units to be received,
of data for which transmission 1is tried as the outcome of the
received RTS, and describes in CTS the sequence number of the

last data unit stored.




acquire transmssion right for transmtting the

subsequent data. 86. The w rel ess comruni cati on system

according to Caim 85, in which nmedium access control

wher ei n each conmuni cation station confirnms that said

mediumis clear only for ajppredetermned tine, waits

for an arbitrary backoff t| me, and then acquires

transm ssion right is carried out by each

conglni Cati enreddat | oommunheseian dahdret hecdatiing to Claim
79F ecei ving conmuni cation station detects the presence

6f the subsequent data in the data transmitting

confhai<iat | ondstdtisont ranyel tatrey respeisvigigpres the sequence

nuﬁl@gfmgf C@ii@nla%t@tdé:{:@i thrfl%S dtegc@%a r&n téﬁsrgrﬁs'g@ﬁerates
ight on said nedium and transmts a signal onto

lnéarrbafﬁ@& LG &P A AtASS BhePigbnvianseassinn 1s tried

inSkath Oy m EhaNSHAS SHa@h ﬁhg@tlxﬂﬂgaﬁmr@bkhe”@g%ﬂ&e number
easier for the data trapnsmtting communi cation station

off oSHEQuIPE t FAR_ miEYitontFi gRE fb?c%urdﬁﬂsn’rlit PhécthHe to Pe

tranfsagedntherdahaRT8 7is Thenwhirteleassecommal cati on
system according to Claim 85, in which medi um access
control is carried out by each conmunication station
conéom That yrekisyg ¢drewRTSACES nitviiod aslreréing ato Claim
g1comuni cation station as the origin of data
fransmi ssion transnits a request to send packet RTS _
andvaeeins 1fat alatmansit salmedvnreesipedsést snetusled in the

dat£Ceptionc9f @ respPenserePAGKRi6dP HhOMR RTS, said cTs
conmuni cation station as the destination of data

CrRR YRS PN 1985 e ARteR Hetd&PaCTecei vi ng

' comTunl cation station detects the presence of the
in the data  transmtti

b t dat | R
comten Lot BRESiet: b ReCHen  USED! fgeording to Clainm

6lconmuni cation station transmts a dumy RTS or an RTS
ont Qhél%llq said data transmitting means excludes the data
units already received by the RTS receiving communication station
from the objects to be transmitted based on the ACK information
added to the CTS, and carries out data transmission based on the

data rate described in the CTS.

83. 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
CTS from a communication station as the destination of data
transmission, the method comprising:

an RTS transmitting step in which, when data transmission
is requested, an RTS in which information related to one or more
data wunits for which transmission is tried is described is

transmitted;




medi um for elimnating other communication stations'
transm ssion right, and thereby nmakes it easier for

the data transmtting comunication station to

transmt an RTS for transmtting the subsequent data.
88. The wirel ess comuni catjhbgn system according to
Claim 85, wherein the presence or absence of the
subsequent data in the data transmtting
cowmunmsatk&msmﬂmaﬁh@ns&ep det et ed, based sanrTEhes received,
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conmmuni ca |on
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ba@@ﬁnunit%&|Infonyaatmanrdlnte@et@a@ach 8®¢aThelmﬁdeﬂa£99ed in

thggﬁwrangatthgnd%strg& %%C%;Qhﬂglét%ddgﬁ 85, wherein

presence or absence o subsequent data in the
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i after(}hetdgta recei ving comruni cation station returns
a Cfgf f7andhit data does not reach the data recei ving

communi cation station. 90. The wi rel ess comruni cation
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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
destination of data transmission, the computer program
comprising:

an RTS transmitting step in which, when data transmission
is requested, an RTS in which information related to one or more
data units for which transmission is tried is described is
transmitted;

a CTS transmitting step in which, when an RTS is received,
a CTS in which medium reservation time information determined
based on the information related to each data unit described in
the RTS and the data rate is described is transmitted; and

a data transmitting step in which, when CTS information is
received, data transmission as the outcome of the reception of
CTS information is carried out so that the transmission is
completed within the time specified by the medium reservation

time information.




91. A wireless comunication device which operates in
a communi cation environnment in which each
comuni cation station acquires transm ssion right on
t he nedi um before carrying out data conmunicati on,
conprising: a comunicatingpfeans which transnmts and
receives data on said nedium a data processing neans
whi ch processes transnit/receive data; and a nedi um
accéss chntwiclelesyg meansnwbaclonCconysiodns aecesisich a data
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in the data transmtting comuni cation station, and
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contro INg neans carries ou dium access contro
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predetermned tine, waits for an arbitrary backoff

tinme, and then aequires transnmssion right, and, if -
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station,

wherein, when the data receiving communication station

detects the presence of the subsequent data in the data
transmitting communication station, the data receiving
communication station tries to acquire transmission right on said
medium, and transmits a signal onto said medium for eliminating
other communication stations’ transmission right and thereby
makes it easier for the data transmitting communication station

to acquire transmission right for transmitting the subsequent

data.

87. The wireless communication system according to Claim
85, in which medium access control is carried out by each
communication station concomitantly wusing 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 destination of

data transmission,




to acquire transmssion right for transmtting the
subsequent data. 130 93. The w rel ess comruni cati on
device according to Claim 91, wherein said nmedi um
access controlling neans carries out nedium access
control concomtantly using,ghe RTS/CTS net hod

wherein a communi cation station as the origin of data
transm ssion transmts a request to send packet RTS

and st ar tserdlat, awheanshd @&kanrédbﬂveﬁQO@ﬁmmdnmchhfbn station
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subbdgecitenata data. 94. The wirel ess communi cation

devi ce according to Claim 91, wherein said data

processi ng neans detects the presence or absence of

t he88ub%hguentebetsa ¢omntuhecaate tswem tefcicngding to Claim
gscomuni cation station based on the history of

communi cation with the data transamitting
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89. The wireless communication system according to Claim
85,
wherein the presence or absence of the subsequent data in
. the data transmitting communication station is detected based on
that an RTS from the data transmitting communication station
reaches the data receiving communication station and the data
receiving communication station can not return a CTS, or that
after the data receiving communication station returns a CTS,
transmit data does not reach the data receiving communication

station.

890. The wireless communication system according to Claim
85,

wherein the presence or absence of the subsequent data in
the data transmitting communication station is detected based on
specific information elements indicating the presence or absence
of the subsequent data, contained in the data transmitted from

the data transmitting communication statioen.




response to an RTS fromthe data transmtting
communi cation station, or that it returns a CIS in
response to an RTS fromthe data transmtting
conmuni cation station thereafter the transm ssion of
transmt data fromthe datgsgransmtting
communi cation station is stopped. 131 96. The
wi rel ess comruni cati on device according to Claim 91,
wherei n said data processi ng nmeans detects the
Presence fiARseneenfln il shbseguent (Aol bheddies in »
data transmtting conmmunication station based on
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et ect'ed; and a medi um access control step in which,
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access controlling means makes it easier for the data
transmitting communication station to acquire transmission right

for transmitting the subsequent data.

92. The wireless communication device according to Clainm
91,

wherein s$aid medium access contrelling means carries out
medium access control. wherein it confirms that said medium only
for a predetermined time, waits for an arbitrary backoff time,
~and then acquires transmission right, and, if it detects the
presence of the subsequent data in the data transmitting
communication station, tries to acquire transmission right on
said medium, transmits a signal to said medium for eliminating
other communication stations’ transmission right, and thereby
makes it easier for the data transmitting communication station
to acquire transmission right for transmitting the subsequent

data.




envi ronnment in which each comuni cation station

acquires transmssion right on the nmedi um before

carrying out data comrunication, the conputer program

conprising: a step in which the presence or absence of

transmt data from other qegmunication stations is

detected; and a nedi um access control step in which,

in response to detection of the presence of transmt

dat &3f r GRfaétRéPss corAmmiication devideorrcerdignatoi §laim
gitransmtted onto said nmedium for elimnating other

co nication stations' transmssion right 132 so as
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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 destination of
data transmission, and, if it detects the presence of the
subsequent data in the data transmitting communication station,
transmits a dummy RTS or an RTS onto said medium for eliminating
other communication stations’ traﬁémission right, and thereby
makes it easier for the data transmitting communication station

to acquire transmission right for transmitting the subsequent

data.

94. The wireless communication device according to Claim
91, .

wherein said data processing means detects the presence or
-absence of the subsequent data in the data transmitting
communication station based on the history of communication with

the data transmitting communication station in the past.

95. The wireless communication device according to Claim
91,

wherein said data processing means detects the presence or
absence of the subsequent data in the data transmitting
communication station based on that it can not return a CTS in
response to an RTS from the data transmitting communication
station, or that 1t returns a CTS in response to an RTS from the
data transmittiﬁg communication station thereafter the
transmission of transmit data from the data ‘transmitting

communication station is stopped.
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96. The wireless communication device according to Claim
91,

wherein saild data processing means detects the presence or
absence of the subsequent data in the data transmitting
communication station based on specific information elements
indicating the presence or absence of the subsequent data,
contained in the data transmitted from the data transmitting

communication station.

97. A wireless communication method in a communication
environment in which each communication station acguires
‘transmission right on the medium before carrying out data
communication, comprising:

a step in which the presence or absence of transmit data
from other communication stations is detected; and

a medium access contrel step Iin which, in response to
detection of the presence of transmit data from another
communication station, a signal is transmitted onto said medium
for eliminating other communication stations’ transmission right

S50 as to make it easier for the communication station to acguire

transmission right for transmitting data.

98. A computer program described in a computer-readable
format for carrying out on a computer system the processing for
controlling communicating operation in a communication
environment in which each communication station acquires
‘transmission right on the medium before carrying out data
communication, the computer program comprising:

a step in which the presence or absence of transmit data
from other communication stations is detected; and

a medium access control step in which, in response to
detection of the presence of transmit data from another
communication station, a signal is transmitted onto said medium

for eliminating other communication stations’ transmission right
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s0 as to make it easier for the communication station to acquire

transmission right for transmitting data.




