DESCRI PTI ON W RELESS COVMUNI CATI ON SYSTEM W RELESS
COVMUNI CATI ON DEVI CE AND W RELESS COVMUNI CATI ON
wORMD 46AND COMPUTER PROGRAM Techni cal The pr es®&mnP2004/015962
invention relates to a wirekess comruni cati on system
wherein a plurality of wreless stations conmuni cate
Wi th one another as in wireless LAN (Local Area
Net wor k) or PAN (Personal Area Network) , a wireless
conmuni cati on devi ce @G ess comuni cation
nmet hod, and a conputer program More particularly, it
relates to a wireless communi cati on system a wreless
conmruni cati on device and a wirel ess comuni cation

netiedraRd CAMMRMIEAGIT O GgsamMher ERPLE 85 d00MEUNESET ION
I's made based on carrier detection by CSMN A (Carrier

DEVISEN 8&DMuT RETH &5 AOSESA WA OLakk rSoon AVDiCEMEEE)ER PROGRAM
Further nore particularly, the present invention
relates to a wirel ess comunication system a wreless
communi cation device and a W reless communication

met hod, and a conpuleshmraxdr diiehdrei n access contro
i s carried out based on CSMA using the RTS/ CTS net hod

t o Teel PT&F ANk dmvismitden ool aftrasity 2 Wire hrys gerpaunication
particularly, it relates to a wireless comuni cation
sysleym iRt ol i ¥ e enmafl ¢dtf ehedgvFtataRbSacairerdsste
o gaion reLhor, end o coTRULel LY AMASIELD B
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particularly, it relates to a wireless communication 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 Avoidance) .

Further more particularly, the presentA invention relates
to a wireless communication system, a wireless communication
device and a wireless communication method, and a computer
program wherein access control is carried out based on CSMA
using the RTS/CTS method to maintain communication quality.
Further more particularly, it relates to a wireless
communication system, 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, are multiplexed and thereby flexible transmitting and

recelving procedures are provided and overheads are. reduced.



as a conmuni cation system which relieves users of
cable wring between wire conmuni cation devices . Wth
woheoswsiliess network, the majority of cabl es eamispmo4/015962
omtted in working spaces, 3such as offices; therefore,
conmuni cation termnals, such as personal conputers
(PCs), can be relatively easily relocated. A s
wirel ess LAN systenms becone faster and inexpensive,
recently the demand I ss network has been
significantly increased. In particular, these days,
t heThé niiosued 4 afe opemnsenakcaneadn et WekkrERANY t P&t ion
been considered to build a small-scale wireless
as aefonoik iarmnignas petealwiyciofrepiieces abeekest capile wiring
equi pnent existing in people's surroundings to carry
betwatniwifror cetmoni cohomideatices.. FOLtkexarpherelhdS retndrk,
wi rel ess comruni cati on systens and wirel ess
thecoaheni catdbraddeiscesnabe dritped usivey Himggeeacys, such
bands, such as 2 . -GHz band and 5-GHz band, for which
as |@fe@r%%% f EHREEEREE enEOBULRSEREL OB drerudcossangh as
ypi cal standards related to wireless network include
perPE‘EEl(er%ptr%&f t{FCS ) of CERSRE il tiarRi Elcastidgnt ekocated.
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electronic equipment existing in people’s surroundings to carry

out information communication. For example, different
wireleés 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 related to wireless nefwork include
 IEEE (The Institute of Electrical and Electronics Engineers)
802.11 (Refer to Non-Patent Document 1, for example.),
HiperLAN/2 (Refer to Non-Patent Document 2 or Non-Patent
Document 3, for example.), IEEE802.15.3, and BRBluetooth
communication. With respect to the IEEE802.11 standard,
various wireless transmission methods, such as the IEEE802.11a
standard and the IEEE802.11lb standard, are present depending

on differences in wireless communication method and frequency



the following nethod is generally used: one device,
desi gnated as "access point" or "coordinator," that
woumasioi4os3 as control station is provided in tReTaAP®a4/015962
Then the network is forned 8inder the centralized
control of the control station. In wreless networks
provided with an access point, an access contro
net hod based on bandwi dth reservation is in w de use.
bantinugbis net hod, when information is transmtted from
some communi cati on device, a band required for .the
i nf oo neibd 4 rlansli $icen neswoekeugedgatatibe as§essering,
poi nt. Thus, transm ssion channels are utilized so
thetfraltlwalig siedhowi 1 & garfeoraidty anetit ansaidesiior, bye ot deited
communi cation devices will be prevented. That is, by
as reove e mpiat ‘acsedsopoihnateynt Hrloalofsinwitrielinessss control
comuni cati on, wherein the conmuni cati on devices
stafii phi hs t OVl dedl el et orde sy AbRRokhgenehearii & Brened
another, is carried out. However, a problemarises if
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information transmission by other communication devices will
be prevented. That 1is, by providing an access point,
synchrohous 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 cémmunication
system provided with an access point: wireless communication
must be carried out through the access point without exception,
and thus the eff1c1ency of transmission channel utlllzatlon is
reduced by half.

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

terminals asynchronously communicate directly with each other

has been devised as another method for building a wireless



near by, the ad-hoc conmunication is believed to be
appropriate. In the ad-hoc comrmunication, any

woenrsmades can carry out wreless comuni cati ORCT/JP2004/015962
directly, or randomy, wth4each other w thout use of
any specific access point. In.ad-hoc wreless
communi cation systens, a central control station does
not exist; therefore, it is suitable for constituting,

netfvor:kexarml q;aalﬁti'tﬁmmetﬂ\@r kmeanpEicsil_g ﬁ%@l@g’ﬂl Ohetworks
el ectric appliances. The ad-hoc network has the

conbdbtbomyngIf eatrurlesiviedry exanyl eiuresen ¢f ONEendtlocated
beconmes faulty or is turned off, routing is

neagbyertdtd gdtrhycoramged cadarnidnt hadeaiiewret woide dsptessiate.
prone to fail; packets are caused to hop a plurality

In ghet j arbshdret meBRUNDDAL BOBY atingnstemmtha her eby  datra ycasut
be transnmitted a relatively long way with a high data

Wirpheas eemrE eal lomeilses tdyseer ofaradbinby, syidthemrch other
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conmuni cation i's carri ed out between
turspecbtEfcesnunhgat soRuSbakiceas 1 16 dagnr Jer Mg Sthus the

cannot carry out negotiation between them and thus
nethahsn$tle$8rptbﬂl tanfail; packets are caused to hop a
plurality of times between mobile stations, and thereby data
can be transmitted a relatively long way with a high daté rate
maintained. Various cases of ad-hoc system developﬁent have
been known. (Refer to Non-Patent Document 5, for example.)

For example, the IEEE802.11 wireless LAN systems aré
ﬁrovided.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
environment, it is generally known thét a problem of hidden
terminal occurs. Hidden terminal is a communication station
which can be heard by one communication station as the

counterpart of communication but cannot be heard by the other

when communication is carried out between the specific



collide. A s one of nethodol ogies for solving such a

probl em of hidden term nal, CSMA/ A according to the
wWeRB/SOisepr ocedure is known . The CSMA/ A ( Car PCEIP2004/015962

Sense Miultiple Access with £ollision Avoidance) is a

connecting nethod wherein nmultiple access is made

based on carrier detection. In wreless conmmunicati on,
it is difficult for a conmunication device to' receive

comfu@Rabsiby Whiaehohke devigeen te&hfidd Nl drHt carry out
informati on. Therefore, the comruni cati on devi ce

nego@nbitioh thatvekherthdns, nendntaugatd @hsianSIP&SS©bn can
from ot her comruni cati on devices by the CSMA CA
col(Galel.i si on Avoi dance) system not by the CSMA/ CD
(Collision Detection) system Then, the conmunication
devheeostaotsmetsodwhognésr fati salviagssuslsi @npramtem of
thereby collision is avoi ded. The CSMA systemis an
hiddesebermindbd CSHAY 8Bl @ctordasy uhitbroriBS At procedure is
communi cation, such as file transfer and el ectronic
knowgi-l . In the RTS/ CTS nethod, the communication station
as the origin of data transnission transmts a request
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duri ng ich datatransm ssion is expected to be

t heP&&HREIEL: PASE d e ceheo I BLEd S HI10e8dUES: s TRUShformation

collision can be avoi ded. Hi dden term nals
transmission from other communication devices by the CSMA/CA

(Collision Avoidance) system, not by the CSMA/CD (Collision
Detection) system. Then, the communication device stafts its
own information transmission, and therebycollision is avoided.
The CSMA system is an access method suitable for asynchronous
data communication, such as file transfer and electronic mail.

In the RTS/CTS method, the communication station as the
origin of data transmission transmits a request to send packet
RTS (Request To Send). In response to the reception of a
response packet CTS (Clear To Send) from the communication
station as the destination of data transmission, the
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 equivalent to a period during which data



for the transmtter station receive CIS and set a
transm ssion stop period to avoid collision with data
woaclsausie7 H dden termnals for the receiver stacram004/015962
recei ve RTS and stop a tranem ssion period to avoid
collision with ACK. Here, the wireless network will be
described with | EEES02. 11a, an expansion standard to
| EEE802.il, taken as an exanple . FIG 15 illustrates
traheifsase fOrmlespReritbi B dur 1RG0 8 ohnthBerTS/CTS
figure, a preanble which indicates the presence of
propadket. i Thaddedolldikienhean v sgadkiepackBi ddEartéheinals
preanbl e, known synbol patterns are defined in the
forstlandardsmnBased obathesedasdiwe pabtatd$etr aceraessi €adon
j udge whet her a receive signal corresponds to a
stopr pambbd ¢ rrotoid Fodblbikshont Wethr dafbl acSia@AL filidden
is defined. In the SIGNAL field, information required
termbrriabec6ern§hehera<1ﬁ16rermt$1ba¢mtrechepretR@Spa@l@etstop a
concerned is placed. The information required for
tragepber Hot paRke?d Fo ¥eai e bl Sorplvartheler
(Ph si cal Layer, K Convergence Protocol header)
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exaﬁé ver, it is hereafter sinply and generically
erred to as "infornatron portron" for the purpose
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decode the subsequen |nfornat|onport|ons based on the

pre§85btopfpdecoding dde RATE 2rd neENGEH thehdgakRethe ror
PLCP header.
the preamble, known symbol patterns are defined in the standard.
Based on these known patterns, receivers can judge whether a
receive signal corresponds to a preamble or not. |
Following the preamble, SIGNAL field is defined. In the
SIGNAL field, information required for decoding the information
portion of the paeket 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



The SI GNAL portion where the PLCP header is placed is

subj ected to encoding resistant to noise, and is
woOnesaaideted at 6Mops . I n case of normal packetsJpiooe015962

information portion is trangmitted in a transm ssion

rate node in which the highest bit rate is provided to

the extend that the occurrence of errors is mnimzed

according to the SNR or the like of the receiver.

port EEE80Z2adda defimeseiaht ¢ assesial; thanfRATESARA M@y
nodes: 6, 9, 12, 18, 24, 36, and 54Mops, and any of

fielhemmn stisel potedhecdden. transmtter/receiver is
positioned nearby, a high-bit rate transm ssion rate
Nodehd SS BENALR tgsh t Fforc o Cidid LR aidodlePoss tpaest is
far away cannot decode this information sonetinmes. The

subij afbedate onqoiirionrdss sttraarisfter nedsas BSBUL § Physisral tted
Layer Service Data Unit) to the data link |ayer as the

at ¢Ngprer |Tevekskagérnof®ad pegkdbsusthat ésfohmation portion

. constitution of the PSDU frame field. |IEEE802.il

is termispas sl épad trpasBisgpes. rakee aoddesbryipt¢oibgi highrst

. given only to four types of frames, RTS, CTS, ACK, and
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nightBfsacti ol of i PAckfl cORCer RRfhd S iGONMRYAkeded. A
communication station positioned far away cannof decode this
information sometimes.

The information portion is transferred as PSDU'(Pﬁysical
Layer Service Data Unit) to the data link layer as the higher
level layer. FIG. 16 illustrates the constitution of the PSDU
frame field. IEEE802.11 defines several frame types. Here,
description will be given'only to four types of frames, RTS,
CTS, ACK, and DATA, required for describing the present
inVentioﬁ.

For each¢frame, Frame Control field and Duration field
are defined in common. The Frame Control £field holds
infofmation.indicating'the type and use of the frame concerned,
and more speéifically, it descriﬁes the information listed in

Table 1. The Duration field holds information on the use of

NAV (Network Allocation Vector) (to be described later), and



Table 1 Field Name Length [Bit] Description Protocol
Version 2 Version information Type/ Subtype 6
woOderstosideer i ndicating the frane type ToDS, FreaDIrR04/015962
I dentifier determ ning what8each ADDR i ndi cates More
Fragnent 1 Flag indicating the last fragnment Retry 1
Flag indicating whether this is retransm ssion or not
Power Management 1 Flag indicating power managemnent
desfPdee M Bat@ thkhagl hpdisatd ng-aheidherpeeetdahachashe
been accunul ated or not WEP 1 Flag indicating the
packét| tgatéone@f i B AP heted. In addition to the
foregoing, the Data .frane contains: four address
fields Addrl to Addr4 foablieentifying the

conmmini ot A—St atd A S—i St ha nri ol a n-F + ranc-m c-c-l fa¥al
FM@WQLEASJ o nfl eld (SEQ) .
Protodet ersonBody whi éh i s t/dmonmfmrmrwoy information to be
Type/Pub@pd ded o t he uppeidedtifter dbicdtinytas rangnge FCS ( Franme
ToDSTheds Seqlience) Whi Chientifier det@RRE #heMbach ADBRIAdIdaledN T 0
More FraginenPr €991 ng, 1t he Kiigyihdicaig tHeQsHt Pghent Recel ver
Retry AT €SS (RA) Wl CN | AigH ihdiafi) whikRer Bads reemmidon or not
Power MIZEGER §7 ~0qT €SS [T gidBiHgphwdr TRh R ah&EmddHE O 1 i 1T Of
More Datg" > >=1 9T qTd f“ﬁa& dicatihg whetfer Yridre fiat Héé‘beérfbo&Mw I'at'ea or hot
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Otherr-hnnl PERTA% Llnra dace :hflt‘\l"\ VI YN n| v-ef—t-o-—-t-he—pethod—

f or 1€ opddige Mdrt hoaml%sio@@@beh@,Olﬁh@ebaﬂédfr@me contains:
| EEES02.i | .

four address fields Addrl to Addr4 for identifying the

communication stations as the origin of transmission and the
destination and others; sequence field (SEQ); Frame Body which
is the‘primary information to be provided to the upper level
layer; and FCS (Frame Check Segquence) which is a checksum.

In addition to the foregoing, the RTS frame contains:
Receiver Address (RA) which indicates the destination;
Tranémitter 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.



| EEES802.i| defines four types of inter franme spaces
(IFS): SIFS (Short IFS), PIFS (PCF IFS), DI FS (DCF
wORG)s/04a48d EI FS (extended IFS) in ascending PCT/JP2004/015962
order. | EEE802.i |1 adopts CSMA as a basic nedia access
procedure (described above) . Before a transmtter
transmts sonething, the state of the nmediumis
noni tored and furthera backoff timer is actuated for a
rancdamdd e Ea@ﬁttrsa@gfmtatsea b fF @eldeda Wbt Bs procedure
transm ssion right only when there is no a transmt
(deSd@NGdd ddveg .t hBsrpeki HaraaRaitthe rt fansshi tersd@@thing,
transmt packets on the nedium Wen a normal packet
the is$ attfead 8 riHet 6d 866 Grednogi t or éherCSHMArpreeedbirekotiecimer
DCF (Distributed Coordination Function) operate as :
is afcdiuladwsl f@f berardisn tiars m Bse anankma tpackiet pobvidad with
kind is conpleted, the state of the nedium s nonitored
tramghis$brm DIES. ohlyheheni shavet ianswi & Simpredmidurd impal
this period, random backoff is carried out. If there
during nghig aresrtiad siegwaltheuErpgsehtSepectndi ransmelr padets
transm ssion right is provided. Wen a packet, such as
on Wk mefbae- degree of urgency is exceptionally highis
transmtted, it is permtted to transmt the pa

k
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ven priorities according to whether the
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inter franme space.
backoff is carried out. If there is no transmit signal during
this period, either, then transmission right is provided.
When a packet, such as ACK, whose degree of urgéncy is
exceptionally high is transmitted, it is permitted to transmit
the packet after a short inter frame space SIFS. Thus, packets
whose degree of urgency is high can be 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 environment, it is



Next, description wll be given to the RTS/ CTS
procedure in | EEE802.il, referring to FIG 17 to FIG

wO2005W41457r espect to wirel ess LAN networks in PO®/JIP2004/015962

ad- hoc environment, it islOwogenerally known that a
probl em of hidden term nal occurs. CSM/CA according
to the RTS/CTS procedure is known as one of

nmet hodol ogi es for alleviating nost of this problem

gend 8Ly Radyabewe) o 1EEES04n | brahsaqrdoRtes i occurs.
nmet hodol ogy. FIG 17 'schematically illustrates an
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S

This figure ows an exanple in which infornmation
met{ &8 8d g 0és SRIe KBS kS i hyansst tded hfikoprSIAGht WA ibed

Prior to the actual transm ssion of information, STAO
abot¢ pNSMAER 80P RIS a(lBequesip tEo thard netdokietl ooy .STAl  as

the destination of information according to the CSVA

pr ocEglur @7 Ilscheasporsé lyyo itlHeigtecdpd oam obxehplRTSE the

packet, STAl transmts a CTS (Cear To Send) packet to
opeSTIGN{ eddithp R GlfatpSTA¢dles. sutbessiblyer sbempedn

the RTS. If the transmtting STAO successfully _
exappteiveshifb TS wadken (Phcahestfi GATPSk Erhdisderatpitig-ted

be clear, and the transm ssion of information (Data)
fromaek@?stPsSThhedi atel y started. Wien STAl has

successful ly received the information_(Dafa ackets
STATTTRE UrAstBh HERPacKADSTHRZ O h%ft(Jr%%%‘%W%%}r% e

craf SHEPL: 2] WAISRELLON, SO VAL Lo NG POEKSh S cne
desg#%%g%%{}é’%ylg%?%g Ighat%tcioggﬁnwgthlgecﬁﬁs{oggedure. In
response to the reception of the RTS packet, STAl transmits a
CTS (Clear To Send) packet to STAO, feeding back that STAl has
successfully received the RTS.

If the transmitting STAO successfully receives £he CTs
packet, the medium is considered to be clear, and the
“transmission of information (Data) packets is immediately
started. When STAl has successfully received 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 communication environment is assumed:

four communication stations, STA2, STAO, STAl, and STA3, exist,

and communication stations adjoining to each other in the figure



between a transmtter station and a receiver station.
In this figure, the follow ng communi cation

wenvisrlansent i s assuned: four communi cati on St aCTAPR04/015962
STA2, STAO STAI, andSTA3, m@xi st, and communi cati on
stations adjoining to each other in the figurell are
| ocated within the range of radio waves. Here, it is
assuned that STAO desires to transmt information to

are IbMNat B tHANSAbtAdME: STAQGNATES. t Mt her ABdidHlmed
is clear for a certain period (fromtine TOto tine

thall 3TARC cax €l gs tio thea M plveeehwiiel on Thers TZSTAO
starts the transm ssion of an RTS packet to STAl at
t i mhdltransntine ihgpefSobtypeitingl thadf thkemBdamm is clear
Control field of the RTS packet, information which
foriamdiecabés paeipdckistorcbnmerhedd $iREI 1)s adesadibgdfoithe
the Duration field, the tine that | apses before the
CSMArrresdisicon dheény e8EpPi T Fanswttironsidsstibe packetRTS
concerned is conpleted (i.e. the time until tine T8
packst deact bkt i He -RAIRI Eha, TyRe/ AddEees bicl@eol the
desti nation conmuni cation station (STAI) is described,
Fragad PRtrRe TAFi®I Al he Hidt eBactrtt hdnfraRetirrervhich

, tafi STAO) . i [ f i d i . .Here, at,
inagt Bt S oS AR ek ERRCh RN Gty Mg e R tabEg A b the
d [ jpnt ti field th i that, | ,
purfEPEH Plold e D el b Bk Bt bIE HhE L BReRPesi0n

. t I .
sncB QRS L AOIRL P dor e HoIR IS0 5,6 20°0503 B
(i. 5;1 apsddted. Mnerspecigi Cig%&ééﬁawl;witlegﬁs FAVENL14,

The transmtting STAO nust determne a
theld RNHYS 8iF0M & Ae@ tTBER 1 onNEbEhAYC ST D Rackali.orPaE@AT) is

packet, and ACK packet to be subsequently transmtted
desapdbe@ceinedn ohéhen field, the address of the transmitter
station (STAQ) itself is described.

Here, attention should be paid to the following tpoint:
for STAO to describe in the Duration field the time that lapses
before the transaction according to the RTS/CTS procedure is
completed, the time when the transaction is completed must be
determined when RTS is transmitted. More specific description
will be given. The transmitting STAO 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 guestion, when it transmits RTS. The
transmission rate mode determined here relates to the entire
transaétion, and it is not permitted to set an individual

transmission rate mode with respect to each packet transmission

within a transaction.



transaction in question, when it transmts RTS. The
transm ssion rate node determ ned here relates to the
wenvosrg146r ansaction, and it is not permtted t@CcTaP20a#H015962
i ndi vi dual transm ssion ratie node with respect to each
packet transm ssion within a transaction.12 FIG 19
illustrates the procedure according to which the
transmtting STAO determ nes a transm ssion rate node

Wi tihrd espeel 1h9tthecgntid rbE@Hﬁ@@té@@oﬁ@ﬂﬁ&ﬁﬂﬁ@hﬂ@ﬁﬂthe
it transmts RTS. Wien RTS is transmitted, it nust be

trafdehet Fingdswher @etetrhéntsne aramdnGRstike transatddO®nwith
is conpleted is (T8 in FIG 4). Therefore, the

resbeabsip s3icoBntatre vbdessst tet erondwthamwhetugtt Oransmits
information held by the transmtter station when it

RTSt r affsari RESRTS sl oired hé tampshtbefdedatramined where the
conmuni cated in the entire transaction, the

timEr@hgﬁﬁséidﬁmxatepsandibheiSi¢Q$pleﬁ®é:krdﬁ§wﬁgsF®ﬁ. 4).
rate of each of the CTS, DATA, ' and ACK franes

Therpépeaf t ehe theanintIeirant teegedgedsi depasméarfyonay due
accordance with the rate applied in the RTS. That is,

to qur@&#dtonp%%ﬁiwe*ah% 6@@?%5%%%% WheRrdnt sapei ts
d th t h packet t
RTS T PRFTS &%%a%%? RE sgaeag,e%@%g%#;mggag,%
f t 18 RTS t
erafEEtioNd Sl Feadfu?d8in; 58, ?ﬁckRenec. Tikeser Ve
trag-sr Ss:l\.@gn %—Lré‘zogfe%%'cyle% '%%heR-E%SS” STIﬁA(‘:‘t? ACK frames

i SCOVers anbl and us st’'art's recelv

5t
oo BFSPAL VAR TR e TR DAERY 7t e
withhehe atA2:F ﬁ?ga'lzr?%hfefﬁ'%theﬂfafta% CoptyrOhofi gbni Pred
the PSDU that the packet in

to set an individual transmission rate mode with respect to each
packet transmission within a transaction.

Here, description will be given, referring to fIG. 18
again. The RTS packet is received also by STA2 which is
positioned in the vicinity of STAO. When STA2 receives the RTS
signal, STA2 discovers the preamble and thus starts receive
operation. Further, STA2 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 STA2 itself is not the destination communication
station. Then, STA2 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



question is RTS packet, and knows that STAO desires to
transmt information of sonme kind. Further, STA2

woeszgaiwes fromthe RA field that STA2 itsel f PCS/IRDN4/015962

t he destinati on communicatiidn station. Then, STA2 does
not nonitor the nedium and recogni zes that the nedi um
is occupied until the transaction in question is
conpl eted, and stops its own transm ssion so as not to
sTAb 8AeSdB- STACs HES! ' R 128NHo T01 & &I rdt0idd)i St is said
operation, it is said that a surrounding station "sets
thabAY (Net ¥olikd Al d 0sabt0BnVewars) NAVTh&dWWriks Allocation
effective during the period indicated in the Duration
vectbe) 07 artk SFARis :ikepitive tuanan sisé gemiraehihitedted in
state until time T8. The RTS packet is received al so
the DurSfAlowlii e hdj sartch8TRAAt ended tdies ttiraatsids.s iIShAbrohibited
decodes the PSDU according to the sane procedure as
statlesentbédt abeveg. and t hereby recogni zes that STAO
desires to transmt packets to STAl itself. Then, STA
wai Tlse f BES apsrkst (#e8sserbededbovep & T@lurisich GRS the
packet at time T3. At this time, the transm ssion
intendad et bratin aéT&écﬁ@Fo%§ttlb% EddhEicear ddngnto the
that of RTS. Further, in_the Frane Control field of
Same RIS £5) LSSt $HEP T Rat a?ﬂethp%rc%@( r@&ﬁ@@ﬂﬁ@ﬁ fhat

STAf| drBEE R et br et RO o CHdered s cORph ertEpl
wa1% S o %ra}%gFgggdesér % Zggegﬁg.PSQUI%Q@&QH%F?Eﬁ%et at

ress o tinatTon communica
stagion (STAl) is described. The CTS packet is
recei ved al soby STA3 whichis positioned in the

Vi CARithY Of i I Al hast £ esHESE 1 SRR REGL TANERE $FsPhacket

must be identical with that of RTS. Further, in the Frame

tim

Control field of the PSDU, it i1s described that the packet
concerned is CTS packet; in the Duration field; the tiﬁe that
elapses between the transaction concerned is completed (i.e.
time until time T8) is described; and in the RA field, the address
of the destination communication station (STAl) is described.

The CTS packet is received also by STA3 which is positioned
in the vicinity of STAl as the destinatiqn of transmission.
STAl decodes the PSDU according to the same procedure as
describedabove,andrecognizesthat“somenearbycommunicafion
station is expected to receive packets until time T8.” STA3
sets an NAV and refrains from its own transmission until the
transaction concerned is completed so as not to hinder STAl’s
desire to receive. The NAV is effective during the period

indicated in the Duration field, and STA3 is also kept in



STAl decodes the PSDU according to the sanme procedure
as descri bed above, and recogni zes that "sone near by
woammmiat i on station is expected to recei ve pathei094/015962
until time T8." STA3 sets amd NAV and refrains fromits
own transm ssion until the transaction concerned is
conpleted so as not to hinder STAI' desire to receive.
The NAV is effective during the period indicated in

trah8ei i ah i prohill ted agith STAME 51 af S kept i nl4
transm ssion prohibited state until tine T8. The CTS

packed CTSrenatateds alesehy STAR @b yidTe 0des thhead ¢ Ot n STAGD, .
decodes the PSDU according to the sane procedure as
STAdeslecobed aticyePSBdareceadhnzesd higte STAhehasogeldure as

ready to receive. Then, STAOwaits for a SIFS, and
deseraped. theveransdi sscognokeBatthapackall atast igrgE Teadyf to

the transm ssion of the Data packet is conpleted at
receivie. T6 Hnen STATAdecddesst hemr wat hdLES anynet r sEar 5FAl the

waits for a SIFS and returns ACK at tine T . Wen STAO
Crapgpbfebani L Phea tPansdi saf orlemdlt ecepti on

trans$§ﬁéon equi val ent to one_packet s conpleted at

tinkt Tohe AT an Sl see.onsph thsd DaFAIPARKER AF eCoBRFBYRd at
. ' ' [ , he NAV, d turn t
ting M RR S S e e bR aRd et PRy %m?“%ﬁfﬁw“r Fytor
j b - ' RTSLCT .t ,
a S#% tal'lll%. %e%\l/l%nslﬂrg@%laqcn%q.tmet ?2 %0 rr?%?f% %ietcg&%]ersohjlc, the

["Ow hg "surioundi ng stations a

| . > ; , ) 0
ora L0 AU L0 o L0 et SUE UGG ) 08
is FEREI¥ERTS: andeargsurrounding station for STAl as t he
recei ver station, or STA3,

At time T8, STA2 and STA3 which are nearby communication
stations put down the NAV, and return to ordinary transmitting
and receiving state.

Insummary,intheabove—mentionedRTS/CTSprocedufe,the
following surrounding stations are prohibited from carrying out
transmission: a “surrounding station for STAO0 as the
transmitter 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 STALl 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 exaﬁple of an operation sequence
followed when the above-mentioned packet transmission and
reception transaction based on the RTS/CTS procedure in

IEEE802.11 1is implemented with traffic through TCP/IP



whi ch could receive CTS. Thus, information

transm ssion from STAOto STAl and a return of ACK are
woanosicgdseout Wi t hout bei ng hi ndered by a suddeRCT/JP2004/015962

transmt signal from surrousdi ng stations. Therefore,

the conmuni cation quality is maintained. FIG 20

illustrates an exanple of an operation sequence

fol |l oned when the above-nenti oned packet transm ssion

(Tr8Ndmk 86€Bhi O0cht ARSACEH Wb RASLthiIdhe Bhtek31).  The
procedure in | EEE802.il is inplenmented with traffic

TCPY hpotugha TEPHLPAD CIhansitssieon t68b1 for transmission
Protocol /Internet Protocol) . The TCP/IP is a typical
conteoMuahdapbeh poateedl for transm ssion control and
path control. Even if communication is of one wayin
t erfosh idppdiucat i om; 1 ACKs icsf o wiayeth by rinhe fT&@Pp L Ayetion,
typically every two segnents, and it is brought into
ACKt he dedrunnefd hyyhietTdR dkyewot yimyczbhmeicoat too segndmts,
MAC | ayer. The ACK of the TCP layer is small in anount
andofitdat 8, baeddusiRIs/ Ers ifombt oGsed iwpditieral two-way
However, RTS/ CTS is used together with respect to data
COmpHR{ FRELCThEN FRErEAT |13t at 89esAER ah EREnBFR. laKer is

e, exanple illustrated in FIG 20, packets equjval ent

Smaﬁg ia SHIOREE PF {23 etlﬁlf*%ﬁ&ﬁi@édgaﬁbofr Seevbadrhier
t he cﬁr%f# to transmt. five segnents, DataQ tpo .
HowpBan KA 45N F EOBRE G Tt O SPRCERES FaB A ByaFFLe:
relatiyel Lopl c‘n}gll]i t ration.is perforned

Thei ﬁhgﬁ!@gl\/h}g Sgg?.%ei g es%?i %%%ﬁﬁget o this point,
Pr obh & OkoAEFess AL ERLION, 836 DANIWAA A58 8DE Pent
can be solve y inplenmenting the transmtting and
to PBCEINMERU Presedlrss Rasedmitted and received in the MAC
layer'tO'transmit five segments, DataO to Data4. That is, while
the operation in the TCP layer is relatively simple, complicated
operation is performed in the MAC layer.

As described up to this point, problems of access
contention and bandwidth assurance can be solved by
implementing the transmitting and receiving procedures based
on CSMA in combination with the RTS/CTS method in accordance
with IEEE802.11. 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



on CSMA in conbination with the RTS/CTS nethod in

accordance with | EEE802.il. Meanwhile, several
wonoeisieems7descri bed bel ow are | eft unsol ved. (RLT/IP2004/015962

| mperfection of Transm ssi o Rate Wien data is

transmtted and received according to the RTS/ CTS

procedure, the transm ssion rate of data packets nust

be determ ned before an RTS packet is transmtted.

bas&Rl 6nithdeesyses ﬁ%c@dﬁf@ﬁ%bh%‘le%%@t, | Ol 1A e 86l iPEch
in the Duration field the time that | apses before a

thet ransaeddioinckt basethnl dthel RISAETS Pr a6eduhitnéd when it
conpleted, the time at which the transaction is

tracenplet ed RDSt lkhideteyarisnetiawhan li ther apsikhssanoRTSate
This means that all the transm ssion rate node,

modencl udiNgICKS Patketackedt,a Ppatketpacked  ACKhpacket packet
subsequently transmtted and received in that

subsegnsatilyorransi Yeedendrmemdvethén RIS ityansaction must
transmtted. The transm ssion rate node determ ned

be dReArRISE hamAdfi Leebrarsmtiebedo tHe snppprission rate
transaction; it is not permitted to set an individual

moder dAEATBLT R V#ktsﬁre Rfsdé Sswrransekpeed tioe s fackke entire
trepPANENPaL ont r dce R H nBBFRREEed. Fif ¢ RET,  EhanchiFequal
b PO eE T BRGC T AP obr u FOTRar BRBRE et SR P
witpgl R, BT RT A Hner EPERE T o e o

impd@Facpackets are transmtted at the optimal
transm ssion rate corresponding to the stateof

recepktRek N dhe drecel ek +84abhANcannot grasp the state of
reception in receiver stations in real time. Therefore,
determining the transmission rate of the entire transaction
when RTS is transmitted results in a lower probability that data
packets are transmitted at the optimal transmission rate
corresponding to the state of reception in the receiver station.
An example will be taken. Patent Document 1 discloses

a method for pac‘ket transfer communication. The method is such
that, when the receiving end receives an RTS packet, 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 nothingbut another case where
the transmitting end determines the transmission rate of the

entire transaction before it transmits an RTS packet.



An example will be taken. Patent Docunent 1 discl oses

a nethod for packet transfer conmmunication. The nethod
wo0eswaiuer hat, when the receiving end recei vesRATERIFH04/015962

packet,it measures the environnent and state of

conmuni cation at that point of time; then, the

recei ving end adds the resultof the neasurenent to the

CTS packet and returnsit to the transmtting end,

ThebBebeRY the t iapsHrkbi-agnensls opt-bik#88stB8 rate is not
communi cation rate and the |ike. However, this case is

elialisataat hi ng but another case where the transmtting
end determines the transm ssion rate of the entire
t r ansa®Isonrhefei etet dvanism L8 myuREspaskeletkimine the
Therefore, the inperfection of transm ssion rate is
tranemiebinphnatded ofhetRE Sentdmsnittrtaes asttdtononinsluding CTS
required to: determ ne the transm ssion rate of the
pacéati r Batepapsaket oreidAGK inRrkETStpaoket fthdt angackeeived
and ACK packet transmtted and received as the outcone
as gheRestrpaAsAtsBISntraesaiAbhena Jatetnibebe Welveeho be
as the transaction finish time, that is, Duratiaon

WribheBPONNE Ve obt R el BRE dithg it b, divswitiogybased
on SR g ata by e, Lranam solon 18l e A0 oo gate
oY Taf TGS o K PRRONESsToh e ehr GBS T b iRge in
csdh ELELRONBI L, S0%RD0L,8] S0 L oL ol s
ctaflEnlUPRERLLeD slelign Mint, Lheetaront, L Glouocion
of RRG;tHhaNSREL! PP hScS P! ete ahepd of thhepPHiat kA8 value
in the Duration field described in RTS by the RTS transmitter
station prior thereto. -

If the CTS transmitting station sets a high transﬁission
rate, the fransaction is completed ahead of the Duration
determined when RTS 1is transmitted. As a result, the
surrounding stations which heard the RTS still keep a NAV set
and refrain from‘their own transmission after the transaction
is completed,Aand this is a waste of bandwidth. If the CTS
transmitting station 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



determined when RTS is transmtted. A s a result, the

surroundi ng stations which heard the RTS still keep a
woOlkMsgei46and refrain fromtheir own transm ssi @aTAP1084/015962

the transaction is conpletad, and this is a waste of

bandwi dth. If the CTS transmtting station sets a | ow

transm ssion rate, the transaction is not conpleted

even after the Duration determ ned when RTS is

trananthé ethhiash passed.y Meweht ket 2ess StdQundl NG he data
stations which heard RTS put down the NAV and start

trahsansiiihgopetald tdrmiatgk thilstd nducesetolbi 5t AkarsA)its an
Difficulty of Data Unit Multiplexing with RTS/ CTS Used
RTSToget herel8nbi ¢hee coneedkiratabhyt Ko &EIS6CTHg: the data
procedure, the data transmtting end determ nes a data
recedtvé nigekordedetetrmans#i & sdaime RES.e landddes thetr gine@smits a
consideration to the follow ng: the data receiving end
plugefdini nds datdata itat @sandef detthepakaisni fs anhance the
plurality of data units as one data zacket. To enhance
f

effigd earyi ef EheyMAF leker MRE fagyep FlRef 29 - t 0 1 & pzefprably
it 1s preferably that the receiving end should be
thakaphs| e Gttt ermichrhgladdat £aPabd cafd deamsrrirhg data
lural ity of .data units as_ope dat acket . However,
rathh 8nG0 A ERETNAT TS BEZRbA it SLaAGE FRpLenaft OBk data

aciebhy Cra B bEr e TELEROS 11 SEARARIE | =Bt Capnot

: [ di ate ACK wherein an acknow edgenent (ACK)
lmp?%m%g$ukﬁg§'as soon as data is received. To reduce the

(B?V%%%%%%fyéﬁ¥}%§@cgft%elg§|@kK%g%ledgement and RTS/CTS
Procedure
ihe IEEE802.11 standard is premised on the immediate ACK
wherein an acknowledgement (ACK) is returned as soon as data
is repeived. To reduce the overhead of ACK packets, deiay.ACK
can be ﬁsed.
However, some problems arise. For example, if delay ACK
is used together with the RTS/CTS procedure, there is a
possibility that an RTS is transmitted for the purpose of
retransmission before an ACK cannot be returned to the
transmitting end. Thus, with the existing format, the
concomitant use of delay acknowiedgement and the RTS/CTS
procedure has its limit in the enhancement of efficiency.
(4) Methodeclogy For Selective Acknowledgement
It is known that carrying out selective acknowledgement
enhances the efficiency of the MAC layer. The iEEEBOZ.ll

standard does not give consideration = to selective



can be used. However, sone problens arise. For

exanple, if delay ACK is used together with the
wWeR/sOFsepr ocedure, there is a possibility tharPCaarPiiB8015962

is transmtted for the purp@se of retransm ssion

bef ore an ACK cannot be returned to the transmtting

end. Thus, with the existing format, the concomn tant

use of del ay acknow edgenent and the RTS/ CTS procedure

ackhawlkligehbAtt iBskthe.enhameement oftefli chergywldddement
Met hodol ogy For Sel ective Acknow edgenent It is known

reféhatdcias nydng igut seteshsnes atknavdedasmenritNantasthis
the efficiency of the MAC | ayer. The | EEE802. i

me thodndeCKl odtoECK din fgirwe tdomnsi defeat bankt to sklecttaveldPtting
acknow edgenent itself. The selective acknow edgenent

endrefehredspechere ars arrigtraans massiedn whdntr gesmetrheas not
In this method, ACK or NACK information is fed back to

sucepestrahgmaadigdend Thietr by e spsestarntsoniss larbi s camyried out
packet which was or was not successfully received.

onlyheteby e sactahenPaskehs ivhicdr thedroaelvity aud Fould not
respect to packets which the receiving end coul d not

recet¥erve . Inplenmentation of selective acknow edgement

L o P Y G B R e e RS Tl e e
mas § O e A s R PR TR Yo (3 S BB g
thebUEyLe, WtR.Lhis, bel %é&gﬁtﬂ) talﬂa?lij{)erh She el omng. ..

case I s expect ed: comuni cati“on tations In Re

necb8kital fct% S&Qeq,q:l% a%@ﬁ%wi%ti@%hieﬁ% fckpayd edgenenty 1 ore

. inplenented
increased in the future. With this being the situation, the

following case is expected: communication stations in the
initial stage do not have selective acknowledgement implemented
but communication stations developed later have selective
acknowledgement implemented. In this case, it is unfavorable
that both cannot communicate with each other, and a format
wherein downward compatibility is maintained is desired.

Further, up to now consideration has not given to
concomitant use of selective acknowledgement, a technique for
the receiving end to determine a data rate, and thé 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 reason, if individual information is to be transmitted,



but communi cation stations devel oped | ater have

sel ective acknow edgenent inplenented. In this case,
wOoRolsp4ush avor abl e that both cannot comuni cat @CTiIPI04/015962

each other, and a format wrei n downward

conpatibility is maintained is desired. Further, up to

now consi derati on has not given to conconitant use of

sel ective acknow edgenent, a technique for the

thekeeRist Nge eRdsbacHet eI Re aAsdAtRHANR, tdhe frames.
RTS/ CTS procedure. Therefore, this cannot be

HowkRplgneatrdt bye the& rexies t ENBrivsidt t ed D)o ddHlience sokh as
Over head Produced in MAC Layer The | EEE802. 11
prestandar dsei pdependent | yndebiroesuRIS, f { anehe CISafis@MEsion
ACK frame, and the like. (Refer to FIG 16.) For this
rateedsorighf, itidi dmualt i of orvethends sodaoes too large to
transmtted, 20 they nust be respectively transmtted
neghgpcseparate frames. However, each time a frane is
transm tted, overheads, such as preanble, are
pr odBeddesentpaddciingiredse tRecYernsadssimihealaci sayer
. high, the anpunt of overheads becones too large to.

s HE%F%&FablRIe%ﬁFé%etbt RRPLT s e suslephdagscrion as
t he, MAC l.ayer s undesirable because it _coptributes in
to Lt S PERRr bR B AN £ Do R bR C bR P Eahe Ve

be _provi ded f t upper |evel layers, such as
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V . . Broadband Radi o Access Networ ks (BRAN) ;

H PERLAN Type 2p3; n ; C) Layer; Part2

: Radio Link Contro RLC) subl ayer [ Non-Patent
DocaeBbj4LtCof Khe Thoesed HageMobbheiW nel es%ovide an
Net wor k" (Prentice Hall PTR)21 Di scl osure of Invention

excAnlehiect WifrdihegpresephmbAveation i s dyetpmgVi dewdheless
excel l ent wirel ess communication system wreless
compantruaittcahi davidewi epd andrwi esk essmoomuat Cah i @athod, and
nmet hod, and conputer program wherein the RTS/ CTS
compethodpregusedvieget herhamd S/&iTaceddodc dnt nekdbasgether
on CSVA can be favorably carried out. Another object
andoyet hacgres amntinpleheisend 00 PrOY i Gk &e ErTerpeAY carried
wi rel ess comruni cati on system wireless comruni cation
outgdevi ce and wirel ess conmuni cati on method, and conputer
pro%%m wherein a plurality of types of frames, such
as Ched OPpRTh, O GndhadRr egpRt nﬁPY?%FJe‘%%dt%nHr ovide an
reyflexiletransrritting and receivi roceduref
gag ess

t
excﬁg ®BE pr HidePSind oVBIHBRISEAR be & .o WLEe

communication device and wireless communication method, and
computer program wherein a plurality of types of frames, such
as RTS, CTS, DATA, and ACK, are multiplexed and thereby flexile
transmitting and receiving procedures can be provided and
overheads can be reduced.

The present invention has been made with theAabove
problems taken into account. A first aspect of the present
invention is a wireless communication system wherein random
access is carried out using together the RTS/CTS method in which
a communication station as the oriéin 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 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 present invention has been made with the above

probl ens taken into account. A first aspect of the
wonesaai4ernvention is a wrel ess conmuni cat i onPEYSPENY/015962

wherei n random access is ca2ried out . using together

the RTS/ CTS net hodi n which a conmuni cation station as

the origin of data transm ssion transmts a request to

send packet RTS, and starts data transmi ssion in

r espaBsers added vieeepbinain 0f 2 81 bEHINSOPAEKEL e ETRL data
froma conmmuni cation station as the destinati on of

trag@id stsians mssithe. hecdieS bECeind ngecopvldh Catfi Ofthe CTS
station neasures the quality of a receive signal,
infoemartiionebasedaa take dadsedadr tdescrebubt iaf thhecTs.
measur enent, describes the data rate in CTS, and
t r afiBai t'syshenCTde20r Thed GTSre ecef &4 :1¢-cc olmaimiicabbbained
station carries out data transm ssion as the outcone
by bp9ifmeltEcestiesintiomd e BTl Rt vrafatevhchaset dunchéonal
data rate described in the CIS. The "systent descri bed
modiaes MEF s 1BPWAERDT s SBBEATASd BRatdginsal-l y It does not

regatjn lurality of_devices (or functional ,
mat%%%uvﬁé‘tﬁ%? ctﬂ“lro FETVPERt O et T i oA BPPgASS are olgsss in
not matier whet her the devices or functional nodul es

¢ Sard S|§CS&OFHI§ gfn&P "encl osure or not. The RTS

N i cat i i i b in RT .
trapgm Isi'f% *hr%taq]ogﬂm ﬁ%é@%%@%tda%@oge%%%% 1051%8 daeréé:g &S in

the tine apses ore e receptli

RTSi?%EUQﬁﬂ% Eh3d nf QL dmd 1,00F féa€§81£é€9p€§oﬁr§¥ggt8§gﬁet,

of the reception of RIS information i's” conp
inchedi U@ ceseiMabiRAtibAe tRIQsARELon Lurald e Bhie GFSthe

transmtting

reception of RTS information is completed, as medium
reservation time information Duration. The CTS transmitting
communication station describes in CTS the time that lapses
beforethereceptionofeadatapackettransmitbaiastheéutcome
of the reception of CTS information is completed, as medium
reservation time information Duration. Other communication
stations that receive RTS or CTS set a NAV (Network Allocation
Vector), and keep it in effect for the medium reservation time
information Duration and bring themselves in transmission
prohibited state.

In a wireless communication system according to the first
aspect of the present invention, a transmission rate can be
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



conmuni cation station describes in CIS the tinme that
| apses before the reception of a data packet
wonersgai4et edas t he outconme of the reception of PCTSP2004/015962
information is conpleted, & nediumreservation tine
i nformati on Duration. Other comunication stations
that receive RTS or CTS set a NAV (Network Allocation
Vector) , and keep it in effect for the medium
infloeseivahl o dddred NEOrpRt tRE Rusatbed i dnd blidigunication
thensel ves in transm ssion prohibited state. In a
stawilel essre o catihONesyst gataceardi.ngThe Rt fietstiving
aspect of the present invention, a transm ssion rate
compam ile tdehect #di based coamihke Hgdatatnatef wiekeioweideration
signal. Therefore, the inperfection of transm ssion
giveat eccahhbe fsigfed offiforentsiort héefokibmtingn the RTS, in
constitution may be adopted: the RTS sending
addddrmannt e diiomesvati oh mpeserricpesti of RE® frmefllokc23P £ receive
~information referred to by the RTS receiving
S198Grmuni cation station when it determines a data rate.
The RTgpreceiving,connuniqation station determ nes a

dat &5r 418 WPChOLonSIiPeratiion §evenit6c herractigformation
i nfo tign described in the RTS, in addition to the
relr’%&a{ {P%ofw eiehtIbrdehe Gakei afl‘fiﬂe &i ¢e9LegRAVely

JAS the f i i on described here, .
AetERRTRRL Fonr 8Pt B ol GHBLTRTE T D AR gesfiifa=d
. fessi i,ned ow d h

bo SEAHRE | hlrEieFhoanee GhdBARl, b AL ey ve

ado %@HQWEHQ_§@§5{££H§599t?%% 55%ﬁﬁk¥g§¥goﬁig%§%gh€.measures

ransm_ tt I ng conmuni cat stati on msasu_re_s t
thel ¥ AASHH 8SE OOn Y FaLE For t EORTETS L &L81 ¥ RBmmunication

conmuni cati on

station. Then, based on the result of the measurement, factor
information (Rate Strategy) 1s determined. Or, factor
information may be determined baéed on the differeﬁce in
transmission power between RTS packet and data packet, the
causal relationship between data rate and transmission power,
or the like.

In these cases, a data rate is determined according to
the quality of RTS receive signal at the receiving end. A
transmission rate is determined with consideration
additionally given to information, such as error rate monitored
by the t:ansmitting end. Therefore, the correspondence
between reception quality and error rate arising from
fluctuation in channel state or fluctuation in the amount of

interference can be corrected in two steps.

Further, the following constitution may be adopted: the



station. Then, based on the result of the neasurenent,
factor information (Rate Strategy) is determned. O,
woacdisou14enf or mat i on may be determ ned based onPCIAP2004/015962
di fference in transm ssi on 22ower between RTS packet
and data packet, the causal relationship between data
rate and transm ssion power, or the like. In these
cases, a data rate is deternmi ned according to the

RquU@}aﬁymgftﬁTé reeRhMe SitdRd  8tathenr eg8kvi N £Ndn ARTs
transm ssion rate is determ ned with consi deration

infadihtionatéyaghaen bhecidy AOFBLENE USUER BEcItAlidnatLies
nonitored by the transmtting end. Therefore, the

to cbraesponhdencertret Waen receptiiony qdahniyiagdienr Oktation
rate arising fromfluctuation in channel state or

detélutheat medivm tries earmaunitoroft ind eid Bsencei canDbeation in
corrected in two steps. Further, the follow ng

whigbniglhe¢ tugdent imy Oﬁeaéﬂ;lo’tplu@diatlahpadkms is awsiplietienly  The
conmmuni cation station describes in RTS information

medi gRatred oy adhenort ity el wkaEnainias Rueasieni bn defesmined
transmt. The RTS receiving conmunication station

basgdt e ﬁ%&%%%éﬁ%&ﬁ@éntpl e .ﬁt& hmusén described

. h f t

in PR RRrS" ol SheT Besd e o Grrscer vEREBN | FP%Statlon
inf d

dest R B o on P o abed (61t Ho iab At TE Gt FRRRSTHEEIng

conutnﬁﬁlgar‘t?lgﬂdSEQ'gle vfr{lrﬂlp%%g%%%sr BS C’Fge 1?]rt1hegsaogt data

stati on descri I'n t I'S case

erahbAPEEL IO LS A0 B RSB
The! 85€R t0RAENETSibAf 95MBELPRed out based on the data rate
described in the CTS so that the data transmission will be
completed in a time specified by the medium reservation time
information. |

Examples of the information.related to data units,
referred to here, include: the data length of each data unit
for which transmission is tried; the sum of data lengths of one
or more data units for which transmission is tried; the length
of time required for transmitting one or more data units for
which transmission is tried; information on the number of data
units for which transmission is tried (in this case, however,
data units are of fixed length); and the like.

In these cases, the RTS/CTS procedure can be used together
and further data units canbe effectivelymultiplexed. Further,

the RTS/CTS procedure and delay ACK can be implemented. As a

result, the amount of overheads produced in the MAC layer can



The data transmi ssion is carried out based on the data
rate described in the CIS so that the data

wonesgaissi on Wil |1 be conpleted in a tine specpCrae200y015962
the nmedi um reservation tinmesi nformati on. Exanpl es of :
the information .related to data units, referred to
here, include: the data length of each data unit for
whi ch transm.ssion is tried; the sumof data | engths

be Ofc@E€®r NDre data units for which transmission is
tried; the length of time required for transmtting

one @i fRfie dedfe Univhenf AhdReH tHeARSHIISS OForiunication
tried; infornmati on on the nunber of data units for

stathi el de tasrsnd $es aredisunt meed rviat itdhl $igasenfbomMeyYedn after
data units are of fixed length); and the like. In

th¢ heseerwases o RESRTShETS: pt boedudleecdmte aseduhagehderime
and further data units canbe effectively multipl exed.

at miyidhethe tHer tRTS! CTrSepf ovmthiret emdatel mca@iwan be, when
i npl emented. A's a result, the amount of overheads .

th%?@@ﬁcé’@%ﬂ'—‘ﬂmﬁ MACIPaR B¢ a e @25 sihe tieduckede tmd nielsi gnedium
case, when the RTS receiving conmuni cation station .

TRt er T Pest BRI tRt PERRE VR | Rt eF nkhe nforeriti gn of (RS, it

.the reception of RTS, the station takes into, account .
ILY¥HR 9 iﬁrm% A S S IRonpret ten qigsrribed

._reception, O, when the RTS receiving comruni cation
lnse%l P%%gdje? PRt n éc?r%%?%m reservation tine information

o1 od ISEEFRR LD o 05l L1 SOPS, ST O
thQQ§T%X§F%§§ﬂitf?ﬂgeé@ﬂ@&ﬁicé@foﬂoéééwgéﬁ’§§g§gﬂ§Lgé§HEnce
may be adopt ed:

numbers to transmit data units, and describes in RTS the first
sequence number of data the station tries to transmit. Thereby,
the station notifies of information related to the data units
it tries to transmit. Meanwhile, the RTS reéeiving
communication station refers to the. first sequence number of
data unit, described in the RTS, and extracts and excludes data
units the station has already received from data units for which
transmission is tried. Then, the station determines medium
reservation time information.

Further, if selective acknowledgement is applied, the
following constitution may be adopted: the RTS transmitting
communication station describes reception acknowledgement
information in RTS. The reception acknowledgement information
includes the first sequence number of data units for which data

transmission is tried and bit map information obtained by

mapping the reception confirmation information on the



the RTS transm tting communi cation station assigns
sequence nunbers to transmt data units, and descri bes
wonodiRiS146he first sequence nunber of data the BCAUTPEN/015962
tries to transmit. Thereby,26the station notifies of
information related to the data units it tries to
transmt. Meanwhile, the RTS receiving conmunication
station refers to the.first sequence nunber of data

subdRiqenteasthbedi tH i BiSs apdrexpbagt fgand @exchkudasive
data units the station has already received from data

postfiibssf 06 Whe chi #tarsguesicennubb ki, edrudihieds, e station
station determ nes nmedi umreservation tine
genembdemainbormEtt dhergld fed eébethé win tac kinowkedgen®eiil v Sata
applied, the follow ng constitution nmay be adopt ed:
unitie IRTSWhiahsnetephjor onomni oed §om Stad inort theser bbéained
recepti on acknow edgenent information in RTS. The
takeacept i obJacksovii@dyementangmigried i onMepolbdés, t hdhe RTS
first sequence nunmber of data units for which data '
reCeLAEFi sSPBRVNICRELed aRBabienmapefaf dr et | dhcobbaitnedap

. b ing the reception confirmation informtion on
infPEESE STpSegEHPata THFLELT nt JTA (5 SdrRespoRdrRg fota

.t h I [ iti he, first _nunber. .
uni AR RE s BrlRSs Fdd coaier e ST o “%ﬁ?lﬁ{%ét@? iich
. . i i t,h Ly d its f ' ,
erah g RS R BR Tant i hie SR T h B Db s skdfcts to
be Okejrg?lgﬁlitt%et&ef tr .a@ﬁght t eg?el\/_éggg@&l o Eih ‘eﬁ%?n s, medium
recel ving conmuini catl 6n station refers (0] e %I t map

reSEQQQ&gghig@mgeg%%ggﬁgthgn(he RTS. The station extracts
data units the station has already received from data

uni rertRErWNtER S aNSKHISSI @hdsidud £sh AR exeludesy: irf
themfromthe objects to :
data units the RTS receiving communication station has already
received are included in data units as objects to be transmitted,
described in RTS, the station describes ACK information in CTS.
In this case, the CTS receiving communication station excludes
data units the RTS receiving communication station has already:
received from objects to be transmitted based on the ACK
information added to the CTS. Then, the station carries out
data transmission based on the data rate described in the CTS.
Further, the following constitution may be adopted: the
RTS receiving communication station stores one or more pieces
of data length information of data units taken as objects to
be transmitted, of data for which transmission is tried as the
outcome of the RTS. Then, the station describes in CTS the

sequence number of the last data unit stored. In this case,

the CTS receiving communication station stores the sequence



be transmtted. Then, the station determ nes nmedi um

reservation tinme information. Further, the follow ng
woQnssio4i46t i on may be adopted: if data units theCRIBR004/015962

recei ving conmuni cati on sta’i on has al ready received

are included in data unitsas objectsto be transmtted,

described in RTS, the station describes ACK

information in CTS. In this case, the CTS receivVving

nudEEIGH €8k D SIRIH00nexChesies; Was a rtuphbsctde Rhen an rTS
recei ving conmuni cation station has already received

is firumabiecds dexber inanstms t eeh basedgonetdiee AGnformation
i nformati on added to the CTS. Then, the station

relcarad e @lattadaha thr ansniissdiont hased o diha sdatacfat € such
described in the CTS. Further, the follow ng
fomorndtitt bheantrmynie addptededtthe tRESsegoenvé mgmber of the
comuni cation station stores one or nore pieces of
lagfatdaengtit iisf olofatined udkeddatnacbpietsst akelpe asraigmeidttsed .
to be transmtted, of data for which transm ssion is
tri éd sesanive agPesdne fotthehprRFSNEThBHENEAensi atd onireless
descri bes in CTS the sequence nunber of the |ast data
comyiiti G ok, sSYRtehi yherser ehelersliéyeiof fpta units are

conmuni cation statjion _stores the sequence27 nunber of
EraTRRY et (PRG TRFEL VRS or (IR HETRE S \ifih &P fersd to
i.s transmtted next tipme, .the statjon generate
Cr g et h ‘PHIR P (S ST TorPs PR LR At the same

tir%é Hgﬁ%ns%gﬂeg‘%]{vse taﬁ:ik%%m}.l%d%ue%% ftoELrsp tl{gﬁ%it © %%&ao%ohing

icate he “sequence “nunber of & Fast

o incl i jects to be transmtted. A second
is Sty el uded J 1,00

aspect o present invention is a wreless

CONTY CalcRA vIYR! eFWAeRe A 3R UsaLtE¥n0f g dat A t Sthe
are transmtted and recei ved. Sequence nunbers are
folassiignedid Oreception acknowledgement information ACK: the
sequence numbers of data units completely received in the order
of sequence number and the bit map information represeﬁted by
mapping the state of reception of data of the subsequent
sequence numbers into relative bit positions from the sequence
numbers. The station transmits the reception acknowledgement
information ACK. |
The transmitting and receiving communication stations
add information indicating a causal data flow to transmit data
and acknowledgement.
In a wireless communication system according to the
second aspect of the present invention, information required
for selective acknowledgement is managed on a data flow-by-

data flow basis. Such information includes the sequence numbers

of completely received data units, bit map information wherein



transmt data units to identify the data units. At the

sane tinme, if selective acknow edgenent is applied,
woheosfoaideowi ng i s caused to take place: The reeeTNPIG4/015962

conmuni cation station descr2bes the following in

recepti on acknow edgenent information ACK: the

sequence nunbers of data units conpletely received in

the order of sequence nunber and the bit nap

thd NferEBt iN repegseshet DY tABPRIUMG dRR !t 84L& units are
reception of. data of the subsequent sequence nunbers

dedd¥ibdd| atidvehbi 1iposi tirans &remtdel Searepeevidaerfsses
The station transmts the reception acknow edgenent

car nbper manhiddrdAGK; dhérferansnmistlguegcanchum@eisvi Nngrherefore,
communi cation stations add information indicating a

comgaysiata diatra cthdve meitkanseitr amtral 1t at khewhedgsrenttive
In a wirel ess comuni cati on system according to the

aclyuporriigsprct of ifeleresead énvention, information
required for selective acknow edgenent is managed on a
dat @ FEOWIRARIET | ot HakPss  Sikh DN orFHRAVWIE | nes agesive
t he sequence nunbers of conpletely received data _

ackpvleddfineap SIS FEEFSN SRheF et hoss e nsiitte the bit map

scri bed,
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handl ed by _di ff t nb . Th f .
R S0 (Er pE e IR TNISLSTE, e
tréﬁ%ﬁ%%ﬂ&@ ac%gg@&gggeneghibi '”%h%@%%%ed %%é“n'sé¥%c ive
recel ver stations 0O Nno SUppOft ["écti ve

aclafhnoM gdaaienta, SUch, receiver stations transnit the

bit map
Further, some transmitter stations do not support

selective acknowledgement. Such transmitter stations
disregards the Dbit map information transmitted from the
receiving end, and transmits the bit map information.to be
transmitted with zero set for all the bits of the bit map field.
Thus, the transmitter stations can ensure communication with
receiver stations which support the selective acknowledgement
function.

Further, with respect to at least one data flow, the ARQ
system wherein sequence numbers are not assigned is adopted.
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.

A third aspect of the present invention is a wireless

communication system wherein random access is carried out using



information with zero set for all the bitsof the bit

map field. Thus, the receiver stations can ensure
woammmiwati on with transmtter stations whi chPeUEgpmo/015962

the sel ective acknow edgemexdt function. Further, sone

transmtter stations do not support selective

acknow edgenent. Such transmtter stations disregards

the bit map information transmtted fromthe receiving

theeRUs/8Md hEBRSH tSydthebl t THRPRTHf OF§Bid1Abd @ sbSuch that:
transmtted with zero set for all the bitsof the bit

themapuinuglida tivss s Hahe onr aRsEhkt 61 §1At b ON$a €A RASHHI®sion
communi cation with receiver stations which support the

traswehddts e raoknovt edgesend dagicdt o s Furltrthefespdride to the
respect to at |east one data flow, the ARQ system

reogipérienn sk geaemespomsee s cre: NOTS assognatel scathaptiecdtion
When Link session is established, data is transmtted

stagder ees vdda hrarghinaislaat @ f | olgtandtdremsmsitde the
sequence nunbers of the transmtter station and the

compedidiopdrl oy atpohcaras sPaHrigHitzed ddthteanhmbsRépn sharts
third aspect, of the present invention is a wirel ess

dateo dmisEEtS B Sy st em wher ei n random access is carried
out _usi ng29 the RTS/ CTS nmet hod toget her. The RTS/ CTS

ot I8 T RCRERNSEHAR 2AhECCORREAT Gt POR <6 EATTRST S BRE THO
origin_of data transm.ssion transmts a reguest

or BohY Prdiast s, L0 RoPBoRbhed T T TedeptroReor Iy data,
r et r C ni cation station as

nd] B A P ] PRI B R DA,

f?gﬁg%} g@%%g@stﬁfa?c%v;&:rh@asdst e okl aign: Af 1A e layer can be
significantly reduced by including pieces of information, such
as RTS, CTS, DATA, and ACK, having different purposes in one
packet.

In this case, the communication station which receives
a packet containing RTS information transmits a packet
containing CTS information according to the contents of the RTS.
The communication station which receives a packet containing
CTS information transmits a packet containing data according
to the contents of the CTS.

Here, the following constitution may be adopted: the RTS
transmitting communication station can specify whether the
receiving communication station may add RTS information to CTS
ornot. In this case, inRTS, first information which indicates
whether RTS information may be added to CTS transmitted as the

outcome of the RTS or not is described. Then, the RTS receiving

communication station judges whether it may add RTS information



data transm ssion. The transm ssion and reception of

packets wherein any two or nore of request to send
weRs)s/aowli rmati ve advi ce CTS, data, and PCT/JP2004/015962

acknow edgenent ACK are muldi pl exed are permtted. The

amount of overheads produced in the MAC | ayer can be

significantly reduced by including pieces of

i nformati on, such as RTS, CTS, DATA, and ACK, having

to drbfBaesl PUIRASES st 9ACopABKkebn. ih tidirgscaser dhee is
conmuni cation station which receives a packet

dateonha sitag iRhSdesfieeratbotrbhansdl t6 ehdatkettransmitting
containing CTS information according to the contents
comgfurtitve tRES. sTheiocnpmimiscats ROS simtdoie i foketitd YR pd se
packet containing CIS information transmts a packet
of darainitig rdattheactedraditing QTS t lead dritzersis tef thiee CTES.
Here, the followi ng constitution may be adopted: the _
RTS Ity B #itaseng teenimitaarisov tétiard opmmani spetdr ptation
whet her the receiving comuni cation station nmay add
detgrgiinesor FRBi ohi %% CT8TermAsEony n £oF s ekaselein IRFEsd on
, first,infornati%n whi ch i ndi cates whether RTS in form
INEQEET1PRY ChENSAFSdCPBteFRet r indihia Pegkas st hecoivednigr the
f the RT? or_.not,is descrj bed. Then, the RTS receivin
pasgoﬁ%ﬁﬁ?cg Porf & %&f¥bhu?uﬂ SR WHEEN TS t 1Tl Raat RS .%he
- I [ %%h S hased, on the first in&gynabL n in
infoRe it M, G2 GRREY R itk 1Be 5 g1 vhlon
indiC1S3 nd LU RIS, LABSILALLIG SQIURAY 6814 30 o paciet,
andl ¥R8IM i | ngxlttlé%n%%ti%etl%, ql_szmaaj‘get ol ﬁﬁ%‘ﬂ S ohe 1 Pmeans
In this case, the RTS transmtting Cco ni cation
thadt d@¥mation elements that subsequent transmit data is
present in the station to which the RTS is directed to determine
the first information. Examples include the following case:
a station receives an RTS froma station towhich 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 transmission
sequence is stopped. There are also cases where it canbe judged
based on any other communication history that subsequent
transmit data is present in the station to which RTS is directed.
Further, the following constitution may be adopted: the
RTS receiving communication station recognizes from the
information in the RTS that the RTS transmitting communication
station is trying to transmit data the receiving communication

station itself has already received. In this case, the RTS

receiving communication station adds ACK information to CTS to



determines the first information, for exanple, based

on information el enments contained in the packets
woesEsined7i n the past fromthe station to whi cRCTIR2088/6 5962

is directed. The informati an el enent descri bed here

refers to More bit which indicates the presence of

subsequent transnmit datain the packet, and the |ike.

Alternatively, it may be judged from other neans than

noth Rl,ObFRLHAN seLeIeRls JLhatl suhsequent transmt data is
present I1n the station to which the RTSis directedto

det enptAgr] henki f@ilbﬁiﬁ&”@éﬁ@ﬁit@%@'n%éf incladde e in
foll owi ng case: a station receives an RTS fronm
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"station itself received a packet from another
trafhfigidigngoshahioatand &tbaisihaspeetid iNAWhdbreeftdreedata
the station cannot return a CIS, and the data
rectianag ssimonnseguiones st stroppedldTheterare ACKO (BsedCK
whereit can be judged based on any other conmunication
inchisesr yinnetisubstglemtnd rdmsny t ARt a iIs prleisencasd, the
the stationto which RTSis directed. Further, the .
folieWiow rpreonisiitinn ohafapebedidmded: thtedRTg receiving
recei ving comuni cation station recogni zes fromthe
ComMpHR CR&ELOHN SRATERE RTSSLNSE EAB2 TSI ahs thGkhg from the
- comuni cation station i§ trying to %[ansnit data_t he
datpecEFGPARLESARENI EATIUR1SPALPEN PEEEIP has A% e data
received. In this case, the RTS receivVving :
e S cAPTOH ST BR AGUSUACK (ATt L ORCt o ETEAD3EOt
not i.f f th t ate, of recept i rtﬁ$ t.
era iR “BoRsT Pt FoR ey bel Adait et A Rg AR when
it Lransmitl 19 ang Lees WG RGP &nd | t%att‘}anslg]nitting
transm tting conmuni cation station specifies whether
comhl}®i8@t30on station. In some cases, ACK information may be
added at the transmitter station’s reguest. At this time, if
the transmitter station judges that it has not received ACK
information related to previously transmitted data, it sends
a request to add ACK information. However, with respect to
packets in which RTS information is solely transmitted, ACK
information need not be added by way of exception.
Further, data reguesting an ACK may be transmitted as a
packet directed to two or more communication stations.
Further, the following constitution may be adopted: the
RTS transmitting communication station requests the RTS
recelving communication station to return an ACK of data which
has been transmitted so far. In this case, the RTS transmitting

communication stationmultiplexes an ACK request for requesting

a return of ACK into an RTS for starting the next data



recei ving communi cation station should return an ACK

The ACK includes i mredi ate ACK and delay ACK. In this
woases/o4i4se fol | owi ng constitution may be adopt edT/JPive4/015962

data receiving comuni cati @ station receives data

requesting ACK, fromthe data transmtting

comruni cation station. |If the data receiving

comuni cation station judges that it has not

tralnfsa B ildre & rath A 19n t hehdat@andnti @ddisc ACK
information when t transmts a packet of sonme kind to

t heEdaha ifansid t RTHY tCOARNN R d@ncamﬁmh@aathensmtlon
cases, ACK information may be added at the transmtter
recsteatisoanSACEqUESE . AKX 1hirHd reRurnkdt Bemétanssit tRyssible

station judges that it has not received ACK
cauvseforimatlivge teladt édanherpredbdasivgst nanspidpedl gateeidived,
sends a request .to add ACK i nformati on. However, wth
thatedpbetwaoppapkety tearatvehbRTShafrecration ¢ SASKI iy ed,
transmtted, ACK information need not be added by way
andof terceptikén. FuFRhekhedat acaeemest ity ATACK rRREHE ting
transm tted as a packet directed to two or nore
COTEERrhi ety §ﬁa§tl§ln1 BRET. Vet thethe e fol relragsnit data.

eGR4t oo AR PR F RSPt e con
ACK o

e ST SRR B bR SRS aChr B "D ms

foﬂé@g§&£{;{'c{§t§9g@f%%§ﬁ's%q LALLOD, O LA LGP AR A 1 ¢

uest requestlng areturn o IhtO a

st aweneomanaeéheﬁt §§%t§ﬁ$r\§ﬂ<§l§'r%rbetfx?er&3%%t ReB.wARf an
transmts it. Even if f Stransmtt

ACWQQHH@E@%&P&ﬁI&Eé@&éWBﬁ AR et hﬁdi\%é§ lther
returned sometines. Possib

rthasproperlycompletedthereceptlonofdatatransmlttedfrom
the RTS transmitting communication station. If the stationhas
failed to receive data transmitted from the RTS transﬁittingf
communication station, it may multiplex an ACK indicating that
it failed to properly receive the data. Then, it may return
a CTS requesting to retransmit the data.

A fourth aspect of the present invention is a wireless
communication system  wherein the data transmitting
communication station acquires transmission right on the medium
and carries out data communication between it and the data
receiving communication station.

After data transmission from the data transmitting
communication station is stopped, the presence or absence of

subsequent data at the data transmitting communication station

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



causes include that transmt data was not properly
recei ved, that data was property received but the
woesEepiiwnof ACK failed, and the like. In theseCTaB®®4/015962
the RTS transmtting comuradcati on station nust verify
whether to retransmt data. In these cases, the RTS
transmtting communication station may nultiplex an
ACK request requesting a return of ACK intoan RTS for
casStad tfng @aka dLtd apsah Sl 00 hHaRSRaneRati8Rd station to
transmt it. The conmuni cation station which received
acAn RIS ratdmbds AK reguesttorul it exed iref WS abAduent
whi ch indicates whether it has properly conpleted the
datreecepti onof data transmtted fromthe RTS transmtting
communi cation station. If the station has failed to
r ecéihncestiata im amsmtt,t dofigbmhiicheuRFSqtirahsia td isgoresent
comuni cation station, it may nultiplex an ACK
at i ndieat fagat haransrijitied t cqumoperdaticeceistmittime, data
data. Then, it may return a CTS requesting to
transampigisiAn ieheteriped cRrresPomisshedheofot hewpresanes, for
invention is a wreless conmuni cati gn system wherein
exanpyl ffat §2ECENSEEP NP ofhini EBPTort ] afiPéA aekrpFBLtting
transm.ssion right on the di n%and carries out data .
OB 'CatT 6 AP REERE TS STkt P A AES Sl Bv Fguncat fon
ommuni cation station. .Al.ter data transm ssjon.from
SEAHO AT (FAnSRIet RGO EAr T BA Cat At Ton 7 5o Teturns
0 h C ; f. . dat t
= TR ot 5 SR T R SO Coar S IpR A P8 et

stAat aﬁﬁzgdtrahflsﬁl?%sf%g%giélﬁteegsggtvﬂléllse Eq:gtﬁgﬂﬁt dded tﬁogs not

nade33 easier for a transnyttln communi cati on
resdrAtiN d0 ACHUEE By 1K ANSHIRSh PP F 1 GhtsfOFi 44 ansnitting

t he subsequent

".[‘he 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 communication station can include in a packet a
specific information element indicating the presence/absence
of the subsequent data and transmit the packet. 1In this case,
the data receiving communication station checks the information
element, and can thereby detect the presence/absence of the
subsequent data at the data transmitting communication station.

According to CSMA, it is confirmed only. for a
predetermined period that the medium is clear, and then the
operation waits only for an arbitrary backoff time before

transmission right is acquired. In the communication

environment wherein medium access control is carried out based



data. The state in which, though the subsequent data

is present at the data transm tting conmmuni cation
webtadsilane7dat a transm ssion i s stopped correspequgP1004/015962

the followi ng cases, for exdanple: cases where an RTS

fromthe data transmtting comruni cation station

reaches the data receiving communication station and

the data receiving conmuni cation station returns a

on &8a,buthd hedat A-LEPSALt ELRGLAOPRVALRALIAR 1 oat LB +o
does not start data tranSm ssion; and cases where

acqii2BStdn St S oS iRelt seaeh fdrei dal anHec@indmi% s a signal
conmuni cation station. The data receivi ng

ont& i Medd ot st alliien nean ndeb ek rt benpiesencedaksencens’
of the subsequent data at the data transmtting
tracomiesioat r oghist atliosrdiagedtarart he rcodgreastarifar the data
hi story of transactions based on. RTS/CTS. O, the data
transmnsming rnproomiurd tiatn ot st adm ohocarwdguicleuderansmd ssion
packet a specific information el enent indicating the
righpr efercérabsaidd iof tthe swbsegivent dwta.and transmt
the packet. In this case, the data receiving .
conminlE 8 BN 2§E€8BIS0IF EHES’s WS o Fst/iCI¥ aledihest used
and can thereby detect the presence/ absence of the
tog%ﬁ%@équ&ﬁecﬁﬁ%m%?l?ﬁEla%t§t?Féﬁ§m%%i?&ﬁc%ﬁﬁﬂh?cﬁ?i&@ta
st ati on. Accordiq&bto CSMA, it confirmed onéy for

CranSTASeerH ORI o8 Phatc THRS rebP umeS dpaaiet aRas. | In

t hen the eration.waits only for an arbitrar kof f
res el aPo 1% Rardhiddrt ¥ e ok Hate [ F SR fene

co @lltgtghi Q@a@ﬂéﬂa ran %&%%%ﬁ%ﬂlﬁ?%%% S3hsmission,

control '1s carriéed out a recelving

it sEQAPRNEEREOL SR L OTLA T 88, Lse this medium access control
is carried out, the data receiving communication station
transmits a dummy RTS onto the medium for eliminating other
communiication stations’ transmission right. Thereby, 'it can
be made easier for the data transmitting communication station
to transmit an RTS for transmitting the subsequent data. For
example, when the data transmitting communication station
receives a dummy RTS, it can transmit an RTS with a shorter frame
space for transmitting the subsequent data.

A fifth 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
operation in the communication environment wherein random
access 1is 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;



acquire transm ssion right on the nedium and

transmtsa signal onto the nediumfor elimnating
wobRbero4cmmuni cati on stations' transm ssion ri gar/JP2004/015962

Thereby, it canbe nmade easi3r for the data

transm tting conmunication station to acquire

transm ssion right for transmtting the subsequent

data. In nediumaccess control with the RTS/ CTS net hod

in HeefohegetHeine e pAMBMNbLERL I UL RYAd PR A% @'@S Of b Rhe
of data transmission transnits a request to send

compackela tith statiespoNsdet @ hend €LOPIHONa0E BarRSRRRISN,
packet CTS fromthe conmuni cation station as the

it deéstritpatdada ofrgatd dsiansm $8eoproglafmt abhpriata:
transm ssion. In case this nmedium access control is
car ri @onput j céheodater idtemeiasg réammshépati ahishatwiom an
transnmts a dummy RTS onto the mediumfor elimnating
RTSot ke i ecorimiad, c dhicoryustldttiors necarisme ssigalr ilghmeasured;
Thereby, it can be made easier for the data
t r afs firtE A teormaln euin B stiep obnt shichnsnidetanrRYS is
for transmtting the subsequent data. For exanpl e,
detGRadeRe Magcd CPatdi® MgaRy esans lddti o gqemw signal;
it can_transmtan RTS wit

gﬁg?l{%fss FFQH@%E&E%%‘%R ?%W% Fhg defhe %%fb%éaﬁ@mcrlbed

in oS e ogP AP Pred o OB 1Sr cabdotBe CTS i

tra&gﬁﬁnﬁttequr pef formng on a conputer system processing
or control i'ng comuni cating operation in the

CoMTUBLER! LS ST GhTcETTHRIR ASEESE o
is tReRRRLTSHRLNedanldhe LA £athAN RERIRN &8 tHE crs

origin of data transm ssion transmts a request to
infeendtpaeket &S B88d out based on the data rate described in
the CTS.

A sixth aspect of the present invention is a coﬁputer
program written in a computer-readable format for carrying out
on a computer system control of communicating operation for
transmitting and receiving a plurality of data units. Sequence
numbers are assigned to transmit data units to identify the data
units. If selective acknowledgement is applied, the following
steps are provided:

a step in which, in response to data reception, 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, are described in reception acknowledgement



in response to the reception of a response packet CTS

fromthe communication station as the destination of
wdav@/ransm ssion, it starts data transm ssi ORCTTRE04/015962

program conprises: a conmursiécati on quality measuring

step in which, when an RTS is received, the quality of

receive signal is neasured; a data rate determ ning

step in which a data rate is deternined based on the

inféBAsKied AR ihy Qfrd eGRINS SianBl oy CTS transmitting
stepin which the data raties described in CTS as the

out goEe®fi nt Wi EBGE! MeEh RiSn anRdithe i16§% ichusal data flow
transmitted; and a data transmtting step in which,

is WRRe@TS drmf orrabisen ti Sd&esei aed, adat Ackf GNBENSSHON: ASire
the outconme of the CTS information is carried out

trabsmmedten .t he data rate described in the CTS. A sixth
aspect of the present invention is a conmputer program
w i At eaventh zopput et rdsd giles ehdr avehbional s yd nypmputter
on a conputer systemcontrol of communicating

proq)lp@mawmﬁtfe@r inransofpetay-anddrkdei Lormpta fowrsitifoyafing
data units. Sequence nunbers are assigned to transmt

On & G ARIHT €51 I IR PrPF esivd Tdaf arupeR T} Fing assmupd cat ing
acknow edgenent is applied, the follow ng steps are

Ope%ﬁ%%P&edJ1 tE?eﬁQW?WM%Qﬁ¥lQQ1?%%b%%%%EQB HB?éeln random

rece tion

scol S0P 20608, o8 ﬁﬂﬁﬁ ATOGES Ol compLet ol g sesled,
oo 0 S ARSI G0 PPLRBIL SV IRORA 1A e, SLaL B0
of dﬂg rcf!aﬂgin\.fgsgbh E?ih&h%% gr QQ’&EQgtste(gu&p&? 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:

an information generating step in which 'varied
information, including request to send RTS, confirmative advice
CTs, data, and acknowledgement ACK, i1s generated; and

a packet transfer communication step in which a packet
wherein any two or more pieces of information of request to send
RTS, confirmative advice CTS, data, and acknowledgement ACK are
multiplexed is transmitted and received.

An eighth aspect of the present invention is a computer
program written in a computer-readable format for performing
on a computer system processing for controlling the
communiicating operation in the following communication
environment: in the communication environment, the

communication station acquires transmission right on the



nunbers, are described in reception acknow edgenent 36

informati on ACK and are transmtted; and a step in
wohnbashv4i4si or mat i on i ndi cati ng a causal data fl @@TigB2004/015962

added, and transmt data armd an acknow edgenent are

transmtted. A seventh aspect of the present invention

is a conputer programwitten in a conputer-readable

format for performing on a conmputer system processing

medfi@m ®RFLT@! kikNga £PMEYN GRIANG RERANIGRA tHiBdnt.NeThe progran
comuni cation environnment wherein random access i s
com@atirdeadt out with the RTS/ CTS nmethod used together. In
the RTS/ CTS nethod, the communication station as the
ori gi vted idawlai th ansnpsssONcey apsshts oF tegnesitRta from
send packet RTS; in response to the reception of a
othees ponserpaeketorCES 4 rioomg hiss caetremi edit iand st ati on as
the destination of data transmssion, it starts data
t r apshegSoraC s poodrar sbaprisedichn infrrsmirisento the
generating step in which varied information, including
detpefiet ©é sEhE RISesewati rovt itv@nsdiitcedets, @apm, other
and .acknow edgement ACK, is generated; and a packet
compuRdRd Co it L2 ond sEEENRA ViRirc If ld I Rckem anidreei ot her
any .t .or re.pieces of information of request to
ComBU G RFS O ShRT L RBE] Ve ST (oo (ST LAF oS drdnomitted onto
th aﬁkgg\{l\,{ eglgerrenct ACK are mul t%grl xed ii trag_srritte_d_ arlcd,
CrEeeiVadS T AT & URER G3pett tHe preSEAL i RAEKR YRt 100
i L _Rroar M tten in onmput r-regable
seabch, FOTBULEL 01 QOCAMMLILLAN L0e FOIPULeLapcaabler. .
for TE%_”EBR%M%%Q FQ%IgE%%“%%@E'dE%gOESr@Bé OP; EPn 8 cigntn
fol l ow ng communi cati on
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 to eighth. aspects of the present
invention deliver synergistic action on the computer system and
operate as wireless communication devices. When a plurality
of such wireless communication devices are started to build a
wireless network, the same action and effect as with the
wireless communication systems according to the first to fourth
aspects of the present invention can be obtained.
According to the present invention, an excellent wireless
communication system, wireless communication device and
wireless communication method, and computer program wherein the

RTS/CTS method is used together and further access control can

be favorably carried out based on CSMA can be provided.



environnent: in the communi cation environnent, the

communi cation station acquires transm ssion right on
woheBh4medi um before it carries out data comMmURCTAPL004015962

The program conprises : a s¥ep in which the

presence/ absenceof transmt data from ot her

communi cation stations is detected; and a nmedi um

access control step in which, in responseto the

det getrit®R rOf 2 £ BEr BE B§ANCEN O o AR hv8at fohi | @M @iﬂ@flent

comuni cation stations, a signal for elimnating the
wirellkes commtitiCaliioh styatdeanswitrbaRs §8hRAlnk kg oh Sdevice
transmtted onto the nmediumso as to nake easier for
andthere kb ey aimmooirast icat henhstiatarancbfpatgdigi®gram wherein
transm ssion right for transmtting data. The conputer
a ppuogltany @t cordisngftirdnes f isfich 49 REIghchs asernt,s aall ACK,
the present invention are conputer prograns witten in
area godpibdrexadeadablde fbemebyf of lpaibdeni hgansmitting and
predeterm ned processing on a conputer system by
reC@éM%ﬂQiRWPC¢%U@¢ﬁeﬁaWogﬁ%,pHWE#d¢®sﬂaﬂl@&e@ﬁeads can be
comput er system the_ conputer prograns according to
redUgEd [ Fth R Rightdedspect s of the present invention
del Lver syner is%éc action on the conputer system and

opelSFETAS G I B8S RIRTEMT CAt YO i CeSraphBRSEION Tate
canPllf BLLLE AL PUCD Y1 8hE95, COMM) S50 L0 doulGes ooy
oo eCtE® ILA DS I o5 SOTTHOLS RN RSB, e
e N R R SRS e T
detWrhAIRS GHIIIMA3tdON G 68 3RE error rate monitored by
the transmitting end, is also taken into account. Therefore,
the correspondence between reception quality and error rate
arising from fluctuation in channel state or fluctuatioﬁ in the
amount of interference can be corrected in two steps.

Further, according to the present invention, data units
can be effectively multiplexed while the RTS/CTS procedure is
used together. Further, the RTS/CTS procedure and delay ACK
can be implemented. As a result, the amount of overheads
produced in the MAC layer can be reduced.

Further, according to the present invention,
communication canbemaintained regardless of whether selective
acknowledgement is implemented or not.

Further, according to the present invention, the amount

of overheads produced in the MAC layer can be significantly

reduced by including pieces of information, such as RTS, CTS,



wi rel ess communi cati on nmethod, and conputer program

wherein the RTS/CTS nethod is used together and
wouodsher46access control can be favorably carri edTap004/015962

based on CSVMA can be pr.ovi d@d. 38 Further, according to

the present invention, an excellent wreless

comruni cation system wreless conmmunication device

and wi rel ess comuni cati on net hod, and conputer

DATZP %{cﬁnmker 8LRiAgP hqnf%elrteyltofputrm%% Ofi of LARRSacKYEN
CTS, DATA” and ACK, are multiplexed, and

t h@teltyrfd;}@j(é@tg traasat bt NEnANEH¥ £6€4 ¥é H G Profegetent
can be provided and over heads can be reduced can be
invérmodrdedi 1 Aexoagdibag ch® Fhempries eftoddvetisonf #he present
transm ssion rate can be selected based on the quality
inveaitiecedeecsgiped &atErereidorhe triverd Mpardfideld drsafription
transm ssion rate can be elimnated. In addition, when
taken titansphseictin onate tihs thet ercviomed,n viimfoo dratdiiogs .such
as the error rate nonitored by the transmtting end,
is also taken into account. Therefore, the
correspondence between recept|on ouallty and error
rMeanyng=*—--4 H A r—edaHéldSst at e or
fluctuation in the anDunt of interference can be
corriéct ed i+t o C%T%aéfb]sng Fit tREFTa5EREr dn ¥y R of the
d'lﬁﬂf ent inyention, %a units, can be effectjvel
1S

F5PBxRE WATTEDE RRTRTS SF8L5F B ey 6t FUCIRGf Wireless
com e o ehanhd ™ A% STb A SF F Rr e E R et eon.

over ad% p{gd e&r%&h#ﬁ %%nl yl%’alclgt Pflﬁggygggng the

Furt her accor e present inv

fun&l?i%’&(‘lc%to'n%lml% & N ahﬁ]@@léggarc@hﬁ%%lg Whet ek ce

sel ective
which opexrates as a communication station in a wireless network

in an embodiment of the present invention.

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

FIG. 4 1is a drawing illustrating an example of the
constitution of PSDU.

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

FIG. 6 is a drawing explaining the process for determining
a transmission rate in a wireless communication system
according to the present invention.

FIG. 7 is a drawing illustrating an example of the
operation sequence of the RTS/CTS procedure according to the

present invention.



acknow edgenent is inplenmented or not. Further,

according to the present invention, the anount of
woversihveads produced in the MAC | ayer can be PCT/JP2004/015962

significantly reduced by in®l udi ng pi eces of

i nformati on, such as RTS, CTS, 39 DATA, and ACK, having

di fferent purposes in one packet. O her objects,

features, and advantages of the present invention will

be argnt: frgm ' ogdj h
invgﬁgioﬁ agicgigggﬁfﬂg)fﬂf@%%§a@fn& 8nPr&sti¥le of the

ater and the nore detail ed

appOESEEL Bhi PN cl-aken 1 iR i 6ONRE @R (Wil A6 AgeLEDARYLRAI ng
drawi ngs. Brief Description of Drawings FI G draw ng

to thiusteathngiageaxaspl.e of the disposition of
conmuni cati on devices constifuting a wrel ess

conmumi cationm sysiemg hlanserhodngestodhet hexqnesentt the
invention. FIG2 is a drawing schematically
appliltast oatehdgrahenfitndhigonad rearstviine poocedurne mMacebesisng
comuni cation device which operates as a comruni cation
to thatpborsentaiwvesltéss.network in an enbodi nent of the
present invention. FIG. 3 is a drawing illustratin
an Bk@nple % a drawind orheesuselding a Wrtdieasexample of
communi catj on system according to the present
the j PRt i Go4 jSrandrhurHadi ANgst FAEPhYI RS SXgrsreres
of the constitution of PSDU. FIG. 5 is a draw ng
acce¥f{Ber 40i h§Cs BFEFER te X AVFIES6R -PSDUs whi ch can be

R R NN ML DRI RN SR
progggﬂygiggigggd§¥§%%%g 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.feceiving'procedures taken when delay ACK and
the RTS/CTS procedure are applied.

FIG. 14 is a drawing illustrating an example of the
sequence in which traffic is transmitted and received through
TCP/IP in accordance with the MAC procedure according to the
present invention.

FIG. 15 is a drawing illustrating the frame format
according to IEEE802.1la.

FIG. 16 is a drawing illustrating the constitution of

frame fields in PSDU.



according to the present invention. FIG. 7 is a

drawi ng illustrating an exanple of the operation
woeeqsmacs7of the RTS/ CTS procedure accordi ng tecriar2004/015962
present invention.40 FIG B#is a drawing illustrating

an exanple of the application of transmtting and
recei ving procedures according to the present
invention. FIG 9 is a drawing illustrating another

exgigl € 9f the %ppchfa“fﬁflil&ngghetn{aaﬂ%gltltﬁ nﬂlﬁ'{t‘é’trating an

recei ving procedures according to the presen

exahVEM# OPheFbGerd@ibs 8rdiaW REs)/Idrdsirateng @ further
exanpl e of the application of transmtting and

reqeivi 1@ PEGCEAHNER gAGEON £l Mihd @ hichecPI®S @Ml ch can occur
invention. FIG 11 is a drawing illustrating the

at swackoroulietdgenteiti iocedi eheeRabgdThoptat@d ot ders thamied
data flow 0 assunedin the present invention. FIG 12

out itsetavedmawiing trddnsstirtdtd g ta tdonc aetietlex amqt el wir tshetion.
interaction of individual fields which occurs when
sel®igt.i vé %ackaowd edgement isxrehbrinedy odhew proRTSLGTSEor
used together. FIG 13 is a drawing illustrating an

detexatpley of that atrpansasstiong avder e®@eidd ng fpr dbeducadire
taken when del ay ACK and the RTS/ CTS procedure are ,

trapgptiien wren TR0 &5 thcarichgin Phstran Ihig sPetdepsaLts
of the sequence in which traffic is transmtted and

an REgei ved through TCP/IP in accordance with the MAC

br oEcIeGd.urEOaCiCsorgiggaxt/\rgntgh%llustrating 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 is a drawing explaining an example of the
application of transmitting and receiving procedures acéording
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.

FIG. 23 is a drawing explaining a further example of
transmitting and receiving procedures according to the present
invention.

FIG. 24 is a drawing explaining the mechanism for
controlling the judgment of whether “information indicating
that an RTS may be multiplexed into a CTS” should be set or not.

FIG. 25 is another drawing explaining the mechanism for

controlling the judgment of whether “information indicating



present invention. FIG 15 is a drawing illustrating

the frame format according to | EEE802.11a. FIG 1 is a
woneossioagier | | ustrating the constitution of framectisetodso15962

in PSDU. 41 FIG 17 is a drami ng schematically

illustrating an exanple of the operation of the

RTS/ CTS procedure. FIG 1 8 is a drawi ng expl aini ng

the action which can occur at surroundi ng stations

tha WhENRIEN BT CTR I QERAM E 1 h$ oCAdTLd saHl 1 Ret yesn &genot

transnrtter station and the receiver station. FIG

is mrdrayé ng £xplAitdnarthen ?%ﬁﬂé‘iﬁuﬁ@&kﬂﬁh@&ﬂhﬂh@ﬂ for

the transm ssion rate node of the entire transaction
conwhenl $h4Otae theloatdrg b OfwHdtansM sisi i ansM trid@bting

RTS. FIG 2 0 is a drawing illustrating a ' exanple of
that ken BIE abiydre sedueindetad Wwhitoha gatkeshbuadshd $08r not.

and reception transaction based on the RTS/ CTS

procedure according to | EEEB02.il i s inplemented

with" trafflc through TCP/IP FIG. 2 1 |s a dramnng

expl ai &g olc: D )

transnrttlng and rece|V|ng procedures accordl g to the

pr &AL APENES dhe Erayings, itheerbadingnessiathemyesent

anot her ex e of the application o f_ transmtting
lnv%%ﬁl?§c§F93n§ ddcstedizigt (R kAe present

nventign FIG. 3 is a drawi ng explaining a further
i ng and receiving procedures

accﬂlte:il rllcg.lr:otp(:)ac}al1 1cpr5e%%ncth 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 to each communication station, the foilowing
description 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,
multiple channels is used.

In a wireless network according to the present inventiocn,
each communication station can directly (randomly) transmit
information in accordance with an access procedure based on CSMA
(Carrier Sense Multiple Access). Thus, the communication
stations can build an autonomous and decentralized wireless
network.

The autonomous and decentralized wireless communication

system does not have the relation of control station and



invention. FIG 24 is a drawi ng expl aining the

mechani sm for controlling the judgnent of whether
wOiodspumstr i on i ndi cating that an RTS nay be nubPCrgPExe0s962

into a CTS" should be set o8 not. FIG 2 5 is another

drawi ng expl ai ni ng the nechani smfor controlling the

judgnent of whether "information indicating42 that an

RTS nmay be nultiplexed into a CTS" shoul dbe setor not.

congf&lgé s8a 81 641t her drawang sxplaknt gnthec Mechani SiPen,
for controlling the judgnent of whether "information

forl Ndkgapieg thaicran &mniRycheisnl t sphexed | Redsd Chaacon
shoul dbe setor not. Best Mdde for Carrying Qut the

inféavent ban Reherdt g 0 thie abyanhigesmst beherhagdini®ilsition
of the present invention will be described in detail

stabeboWo de tedyebeinyCont & guriathiontiber grgpagaddnarurpatation)
for communication the present invention assunmes is

of thia pkessncandfal net Wor larics ibh@bkinsanoery cef pharadnstyi toftion
conmuni cati on stations. The communi cation the present

of theemtyarkssuivescnruri oaelands ol er dvih kel fieylh emerges
whi ch information is transferred on a packet-by- packet

in sz @H‘Wﬂhcﬁééﬁéﬁté%l@ac% reparuni earigh ispat P eages
foll owi ng description assunes single -channel station;

3 beRsRyePIIPRL, pﬁaéeﬁbeFﬁwn@%ﬁc’eantb@te&Ea%%oertfcﬁred the
canGEosh HSkeR LIS oS! O TRl um SOIPLLSL08 26 coes the
inc PRITPLR hospottia )l eless nebiork eRepldl N0 dgr .o
thedﬁéﬁ%ﬁf}é ghéng)%@t@cigaac%srﬂnt the network.

In the wireless network according to the present
invention, communication stations exchange beacon signals, and
modestly and temporally synchronize with each other. Thus,
transmission control is carried out wherein channel reéources
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 preferential period of use.

The processing at each communication station, described
below, is basically carried out at every communication station
that participates in the network. In some cases, however, the
processing described below is not necessarily performed by all
the communication stations constituting the network.

FIG. 1 illustrates an example of the disposition of

communication devices which constitute the wireless



information in accordance with an access procedure

basedon CSVA (Carrier Sense Multiple Access) . Thus,
woOheospameani cati on stations can build an aut onecDUB20a4015962

decentralized wirel ess netwdrk. The aut ononous and

decentralized wrel ess conmuni cati on system does not

have the relation of control station and43 controlled

station. In such a wireless conmmunication system for

comRXRIM 1€l 018 3G CMHMN € dlnbo 1 St 98 t%‘ﬂ%eg’ﬁﬁﬁ QRvention.

i nformati on. The station thereby inforns other

Thi<€ WIMASieCA! | @ftrsled ¢ b9 Gat Ltk @IRY nbit - Bavid 1hd RreliR@ ion
range of conmuni cation) of the presence of itself, and
of iedmwtmml t hemadfiochhe ag@nstddntdaineaf tdeatiedmork. 1A  this

comuni cation station which newly energes in sone
commuuminaali icat | sys semt | @nch scomamngel of t Commmiicad iatrtonomously
recei ves a beacon signal, and thereby detects that it
and kigseanrerddidz ¢ ey romsge tofs ,c enuah cat-te nEtwbhér i s tioemed .
st ation decodes the information described in the
The péagBRe #hdovan iver By syl i i ndewder dfd to the
participate in the network. In the wreless network

commral IR t 6eVheSpHEs@ne Pavdtiostedc d@mikic 8Pen space .
stations exchange beacon signals, and npdestly and ,
t enporalfy f@ﬁ’r’cﬁ%’on??%hwctoﬁg%‘?a&ﬂ?é}.d%%‘?ys range of

co trrglfsrrtiisosi on, ¢o t.roltei?s carried gu%1 wher ei n channel tion
FeSott Test ar'e TBFTEET e}W_ ‘?]ﬁrk_ d"by t %ﬂgrﬁog‘éliu&%ca
devf%@@én@o@cﬁﬁ%*ﬂééﬂ;Q%téheo%h&? cdoln}frluﬁ“lioctnatrriuolﬁ {i%ﬂ?cgg gsﬁ:séted
structure. ererore, eac communi cati1 on statl on
with IPLRReRk . aceese, Jellod. hased AL RIRACH! ;s desined as
synchroni zation, such as Teserving a bandw d an
a ra®@blingnady ef&remi aapenied f Y& ch station interferes
with other communication devices. More specific description
will be given. The communication device #0 is located in a range
in which it can communicate with the communication devices #1
and #4 located nearby; 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
communication devices #1, #3, and #6 located nearby; the
communication device #3 is located in a range in which it can
cozﬁmunicate with the communication device #2 located nearby;
the communication device #4 is located in a range in which it
can communicate with the communication devices #0, #1, and #5
located nearby; the communication device #5 is located in a

range in which it can communicate with the communication device

#4 located nearby; and the communication device #6 is located



The processing at each conmuni cation station,
descri bed below, is basically carried out at every
woammmigat i on station that participates in thecr/Jr004/015962
network. In sone cases, howsver, the processing
descri bed below is not necessarily perforned by al
the communi cation stations constituting the network.
FIG 1 illustrates an exanple of the disposition of
in LOHEAYR Gal {vyAR cHeYCesn Wieh. coPst b L8, the WohRhess4tion
conmuni cati on systemin an enbodi nent of the present

devidw el | DbcadBiiSnwhEBl,/€SS communi cation system does not
have the relation of control station and controlled

st athiean. dofufuiiScoeniniieat teRrrsyat eMut eaftween certain
conmuni cati on devi ce autononously and decentral zedl y
comnopercH eson addvaread- roc neidwt ktesminaittdexThesfi gHieden
shows how t he communi cation device #0 to the
termigrmiuniscde f bneded eecdtmarel chi tston bevedeiwhidie caarkes heard
space. In the figure, each communication device's
by eizhgs of oAy G jion dedilcasedobPubi okbhngivigh each
Each comruni cati on device can communi cate with ot her
othephini eaioh B¥vikesofBeated within its range, and
nication is defined as a rangein

h f
t e ran %@%chmsﬁl’fﬁ%‘%)ﬁbwjﬁ%ﬁsow?n%JéFJF"e‘?%§O the
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t Ca comuni Ca ommuni cat |
w1tk§ie¥hée%db‘c%sé#2préegdﬁﬁe| %%%te‘%ij OLarBy Lh&h the RTS/CTS

conmuni cation device #2 is located In a range in
prodddiGa) €osHURbgatReW th the

FIG. 2 schematically dillustrates the functional
constitution of a wireless communication device which operates
as a communication station in a .wireless network in an
embodiment of the present invention. 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 autonomous and decentralized communication
environment in which a control station is not provided.

As illustrated in the figure, the wireless communication
device 100 comprises an interface 101, a data buffer 102, a
central control unit 103, a beacon generating unit 104, a radio
transmitter unit 106, a timing control unit 107, an antenna 109,

a radio receiver unit 110, a beacon analyzing unit 112, and an

information storing unit 113.



communi cation devices #1, #3, and #6 | ocated near by;

the communi cation device #3 is located in a range in
wohiasiv4i467can conmuni cate with the conmuni cat i @OTAR200CE15962

#2 | ocated nearby; the conmméni cation device #4 is

| ocated in a range in which it can communicate with

t he communi cati on devices #0, #1, and #5 | ocated

near by; the comrunication device #5 is located in a

r angee imidrfek-ét 1 Cane Lamamige € at £r Wed hithermation between
conmuni cati on device #4 | ocated nearby; and the

it aoieubeeabi agdevmeat#6el §. lpead@tdb dompateangeot shown) )
which it can conmmunicate with the communi cati on device
confectedatedtinear by re\lees commumicattiom idevdare il@d .out
bet ween certain conmuni cati on devices, a "hidden
t erMimadataist§erHl@den st eismidndlo itenmpefamidd agcere data
comuni cati on device which can be heard by either of
tranpelEbatniiiorat Pom st eguE DRRTH EREPrgh Wihchirbehface 101
ot her but cannot by the other. The scope of the
or d&@séﬁ?e%ﬁ%ﬁﬁ%ug}é BT ELAFE dF IS lovkaRpe ke fore
theeavtronnent an_be MAdE@% applled t o .ot her nodes

%nﬁn?%%ﬁl‘aﬁ ereugbe |]<5Hfst ation
d I nd ly t t
Ui ofantath cARte LoRset 2o Zﬁfﬁf@goe;%‘egrgﬁ lim of
, d 1 FIG
incfbhde Or R Ch L PoR R LB h o aeh o deRinf i, the
wierLeé‘s V&ornﬂlﬁﬁ%ac@fgﬂ rHeC\?ltdé)ﬁ O%_eé{hﬁecm Iccbl SOB%E@ts%% sa‘l?o dhe

communi catlion station I n a W reless network
traf8hodi peRtoind be ﬂﬁ%%@nﬂﬂé‘&%@é@ﬂran}_ﬁ.@c W fﬁliﬁ?é central

conmuni cation device in the |gure can carry out
conBg6ESSHLONON! 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, aﬁd 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
device 100 and nearby wireless communication devices.

The radio transmitter unit 106 includes: a modulator
which modulates transmit signals by a predetermined modulation
method; a D-A converter which converts digital transmit signals
into analog signals; an up converter which up converts analog
transmit signals by frequency conversion; a power amplifier

(PA) which amplifies the power of up converted transmit signals;

and the like. (None of these items is shown in the figure.).



based on CSMA using the RTS/ CTS procedure together and

forma network in the autononous and decentralized
woammmiat i on environment in which a control SCaUPEN4/015962

is not provided. A s illust4a7ated in the figure, the

wi rel ess communi cati on device 100 conprises an

interface 101, a data buffer 102, a central contro

unit 103,  a beacon generating unit 104, a radio

The { -@R3H1 tedn 4t £+406.ua ¢ | THBY BRI UNI £ rARmi B8 data
antenna 109, a radio receiver unit 110, 'a beacon

temPhRd yZ1 NG totbd 1R, tR8ddaba i i oF&RL1 0N SHOMddkdistignals
113. 46 The interface 101 exchanges varied informtion

at dHepye@stdimanddexirensali seqonpiantt.(e. g. personal
conmputer (not shown) ) connected to this wreless
cormmhmni cadlion oewe ceeft 0Gnithel dat achpffierst02 | $ousedise
to tenmporarily store data transmitted from connected
amp i enediNA hmduighh tvivd Hanerfipde f1@% sigdala received from
ttirough a wireless transm ssion channel before the
othefatsd dts ogemntt hapuathitbgghnt fengnt @9 f acdovpiconwerter which
central control unit 103 nanages a serijes of
down QR Drive } Bagei 2P bAT ARE FRERPYE o PRate Y HFgdpency
the wirel ess conmunication device 10 and ontrols
CONYREFLARS t%PtfﬁPﬁ?%ﬁE%ﬁséﬁUﬁlcﬁ&ﬁﬁép i Fa Z%ﬁ?gélﬁfédAfD

con%%%@%% “inth oF SR LS LA PRACOL 9%%%32@ GRS v R el
sig /CTS 9;{1%%% oxeh ezat%c'Ed tc%%%tu no]é@%}\ﬁn%q? os‘{)n@ﬂrtdnism,
Itl? %sm ts I ng an receltving pr OCG ures ere

a ckgi@r%{%c:{s)ﬁﬂ{a% ﬁ%ﬁoig‘%(%%@g%é‘% %.S grﬁgauﬁga%llcq}-ﬁc}p%%rles

are mu

out PAIQERAUES: ¥h !y be ﬂfé&ét@ﬁglﬁé‘dd@éﬁ&iupgﬂ?% 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 communi'cation
devices during predetermined periods.

As radio transmission and reception methods for the radio
transmitter unit 106 and the radio receiver unit 110, for
example, various transmission methods which are applicable to
wireless LANs and suitable for relatively short distance
communication can be applied. Specifically, the UWB (Ultra
Wide Band) method, OFDM (Orthogonal Frequency Division
Multiplexing) method, CDMA (Code Division Multiple Access)
method, and the like can be adopted.

The antenna 109 wirelessly transmits signals directed to
other wireless communication devices on a predetermined

frequency channel. Or, the antenna 109 gathers signals sent



The beacon generating unit 104 generates beacon

signal s periodically exchanged between the w rel ess
woamsmigat i on devi ce 100 and nearby W rel ess PCT/JP2004/015962

conmuni cati on devices. The 4adio transmtter unit 106

i ncl udes: a nodul ator which nodul ates transmt signals

by a predeterm ned nodul ati on nethod; a D A converter

whi ch converts digital transmt signals into anal og

fro®b@RakSyi B dPs COMERIHIR tWHILAeWP-EQNVErt $hakadihdiment,
transmt signals Joy frequency conversion; a power

the aMRlkilkiser céAinWbieh canperf tesl deSWl@éd WA th a single
converted transmt signals; and the |ike. (None of

anté@mﬁeahﬁemgIfhé&p&blenoﬁh&éhﬁyﬂﬁg)ou§7thﬁsma@bQon and
transmtter unit 106 wirelessly transmts data
recérenpor ain lyastdied.in the data buffer 102 and beacon
signals at a predeterm ned transm ssion rate. The
r adite reigein@ercamiroll Mntonld 7 sesnteoloviiwise with which
anplifier (LMA) which voltage anplifies signals
radjeceiyrall § rone ot herssi hfpénaenthrecghvede dreerswamgs, it
a down converter which down converts voltage anplified
conf Rkt ve-hd gried 5L By 1Y equBhEYT ¢ orfERTIRS S e au’%ﬂéﬁd“tq c and
controll er - D converter whic

recdBiy t@%vogoée‘eae RS RAkEES e S t%TS'S|%%'SACK'

and FPSRE RS Hadkh e At LR aRl 2 g, Y D 204 2 D ning
| det d

witGAEL &8 ?ﬁ%nqﬁet S Lol B RL EORT REMLOET 100, fransmits

bea%é% t%mfﬂgw%fﬂﬁtJHiéﬂgﬁggbgnghgréa e%el%%g!%%%mugeher

recel ve hal s,” suc i nformation and beacons

stat{i@nsm M@dtfléom%her W rel ess communi cati on devices
duri ng predeterm ned peri ods.

The beacon analyzing unit 112 analyzes beacon signals
which could be received from neighbor stations, and analyzes
the presence of nearby wireless communication devices énd 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.

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

the like.



A s radio transm ssion and reception nethods for the
radio transmtter unit 106 and the radi o receiver unit
wo20s/kor67exanpl e, various transm ssion et hod8CTIPIN4/015962
are applicable to wirel ess 49ANs and suitable for
rel atively short distance conmunication can b e
applied. Specifically, the UAB (Utra Wde Band)
rret hod, OFDM (O thogonal Frequency Division
G methed, FEPMA+( Code Di vision Miltiple
Access) rret hod, and the |ike can be adopted. The
antErtas ]:Q&wstrfwéslayl éxanshe o 8hgnmains ditifciedo f Frame
ot her wirel ess comuni cation devices on a
formpa e deteer im redi Frdgsencymohanoet i ofrs ydthen antceradnt0S the
gathers signals sent48 fromother wreless
pregegnminveation. defioweyer, | in tthils Eiode enite ptbamble, PLCP
wi rel ess comruni cati on device 100 is provided with a
headengl ardnthendd: kol | 5us hicalped| B2 of L@arkyiane cutitted, and
transm ssion and reception in parallel. The timng
onlydrid Ao TR e a5 Ry W RIY \ifch ¢adiaba Unit)
s are transmtted and received. For exanple, it
is %%ﬁ?‘?% < 37& $3PYBwi ng timing: transmission tinmng and

DABE :paée“ & ”?ﬂé"h o8 ?%S%Eri‘%%i?%ﬁ?ﬁ%ﬁ?ﬁomgaear yac
heagyrn%]%tgia it on de %%O FFC,%&% ﬁgwﬁe@%ﬁs OR§ HIRg unit
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stations, and analyzes the presence yowireless
por EQPANGSE 1 Uk devhaes BAE hRE8der 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),
transmission origin address (TA), and Duration defined in each
frame in common correspond to the common MAC header portion.
Table 2 indicates the fields in the common MAC header portion

in detail.



i ke. For exanple, such information as reception
timng for beacons of nei ghbor stations and near by
woeaspai4ecepti on timng, is stored as nearby BEVIIRE04/015962
information in the information storing unit 113. The
information storing unit 113 stores the foll ow ng:
execution procedure instructions (prograns wherein the
col lision avoi dance procedure and the |ike are
described) for a seriespgf;aceess control operation
and the like, perfornmed 1n the central control unjt
Hddl&ne¢d&n@h[3ﬁylce i nformati on oﬂbanmmdnfron1the

Tesul i Of_dmal A [ ([ =ad t dll(] Ine
19 B , Frar 0 g. 3 'Féj $g§V
HLLJi'\léYIui[st rated an e%g}g iﬁjéé" lug o deteprhy % gtPe]CBng
foroa used in 4 CQMpulation for hauld ecawed&u tem
accor dli ng to t ha The desination addsessiafthe releusstngeketi nf thisissnot
RA figure, th& preamstehed RitiCRe redevdripacketisliDx drdraaiidast ID, decoding
il lustrated in FigGmnikGiatlyetopped.t ed, and only the
TA Portign r eB’r,eS?rtlﬂQtrQr%nfs? o(iﬁﬁ'é’dd?@s‘bfﬁ@réi@bﬁ pekket) 1S
Selecged a_ncr ST ?ecebﬂ'bﬁ is
PSDU ¢onpri ses N or%l ﬁ
ervi ge Da%a Uni|t expe&ﬁa{?ﬁ%ﬁ fﬁ] p‘g@gpée Ss{?ﬂp(grthe

D”“ﬁ@@el | ayef) port sts enbodlnent Iurallt
of NSPUs can b q IAAUER0 (o RepEOTHg %@e&@éfor%hlch

portion _conpris

h L -, \ . y, \/
R S T

dep@ﬁ@f’ﬁ%%ncﬂ{b ?&p@@sg eaFthfrémél | usd ¥ @k%ﬁp@@ el)%ﬁﬁ'@a%ket
of the constitition of PSDU

corresponding to RTS frame, RTS SMH (Sub MAC Header) is placed

as sub MAC header; in a packet corresponding to CTS frame, CTS
SMH is placed as sub MAC header; in a packet corresponding to
ACK frame, ACK SMH is placed as sub MAC header; and in a}packet
corresponding to data frame, DATA SMH is placed as sub MAC
header.

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

FIG. 5 illustrates several examples of 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.
inthesecondtier,zapacketinwhidnoneMSDUandRTSinformation
are multiplexed is shown. In the third tier, a packet in which

CTS information and ACK information are multiplexed is shown.



in this enbodi nent. These am e exanpl es correspond to

conventional RTS frame, CTS frame, ACK franme, and data
woOnemss146espectively. (Refer to FIG 16.) The Readrr004/015962

| ength (HLen) , destinatiorfiaddress (RA), transm ssion

origin address (TA) , and Duration defined in each

frame in common correspond to the comon MAC header

portion. Table 2 indicates the fields in the common

In MAE hesdemdar t ooy n detRidiax0 Jablgn o ehd Nesm®y, RrTs
Length [Bit] Descri pt| on MAC header length. Up to 255
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muliciasrésesd ol .shbhwe .desti nati on address of the rel evant
packet. f this is not RA 8 matched with the rel evant
packietdrs RDSor sbioakdeadtrdri3midesati regy IRTY ravEdiiast eldyled as
stopped. TA 8 The transni ssion origin address of the
SMHx e’lfe‘aaﬁﬁ‘spm:kt@t beFelagh dmridi toat i @g CITSr SMHat s pettdet] agf SMH;
time in [nmsec] reception is expected to |last after the
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urst. This is used for the receiver station to
dat@ Harléétaer%teéﬁ bErPeiiticth PRTEaIHT ansniddemheyippumber

surryoun ot her st a(F. s to,set a NAV. The sub MAC
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Next, the details of the components of each SMH will be
described referring to Table 3 to Table 6. The leading field
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 SMH has an intrinsic length with respect to each Type,

however, the receiving end can learn the llength of the relevant

SMH by referring to the Type field.

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.



SMH i s placed as sub MAC header; in a packet

corresponding to ACK frame, ACK SMH is placed as sub
wORWMsheader; and in a packet correspondi ng t OPA&IB2004/015962

frame, DATA SWH is placed & sub MAC header. Wth

respect to the RTS, CTS, and ACK frames, PSDU is

constituted only of the MAC header portion, and the

MSDU does not exist. To the data frame, data specified

by the DATA SVH i s added as frane body. FIG 5
“illustrates several exanples of PSDUs which can be

defined in the present imgariizon. In the upperrmst
tier in ElLG _§

a—packet—in-whi-chtwe MDUs are
Fieldwaroe pj| leength |jB$t|§|hovm In the secoPepeription a packetin

Wh ch [one VSDU gn
Typeshoun.| I he th fl%%ﬁ%ﬂ{gg%t@s Iﬁlﬁ] Gl\\/\/lﬂ%rtdeﬁérﬁlzb%ﬁ)oéesdata

iU Jatct UlI O.IIU I"\ IIIUI.II L C)\U
shown.|51 In the g%@ﬁ% qgﬁﬁ’e a@b@geﬂt& d#ﬂsk’ﬂ‘ﬂ %(iﬁyotﬂ%SMH
~MSDU, |RTS i nformation Yor mat i on, and ACK
Attribiiaf or fat i o are |mul ti pl[&A&K T¥BE shown. If an RTS is to
e trarjsmtted, gdn RTS EWI-MOr%Blédded as SWH, if a CTSis
to bejtransmittegd, a CTY Fedrens added as SMH, i f an
g transm ttiefhe sequebdnuimiar ofsheadittrsheditieddytthie Sumdl i f
Sequgagea nitslare tqq(gﬁlogubfa@@%gtsegbea{a&TA SMHs are added
I

Lengftt) - amhey el l’lﬁ?h@eﬂést &lehgHin by ?{he%ta%ﬂéc%eh'ﬂ g S,

RTSIn CIS; MATAIband &Gk 1davimy ididrterir pioses oarthe
b e nultiplexed into one packet. Next, the details of
attrhbutenmpbnehes deft seapte SMH ad 14y Heh el szt d et Ak r3Mig is

to Table 3 to Table 6 . The leading field
described.

In the Data Flow portion, the data flow of the relevant
data is placed. Here, it is assumed that data flows having a
plurality of attributes on a link-by-link basis can be defined.
Data flows having different attributes are used to define
different ARQ (Automatic Repeat reQuest) methods on a data
flow-by-data flow Dbasis, to handle traffic different in
priority 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 ACK not required, are notified. If the immediate ACK
request is specified, the receiving end returns a packet

containing ACK information immediately after it receives data.



of each SMH is Type field, in which an identifier

i ndi cating what information is contained in the
woeb@wants7SVH i s descri bed. The | ength of SVH @#CTire1084/015962

depending on the type of SMB. Since the SWMH has an

intrinsic length with respect to each Type, however,

the receiving end can learn the I ength of the rel evant

SWVH by referring to tb_e Type field. Fields DATA SVH

If Tabd eddlidyt ustratesqider detkai discOf ribe, fipekdsrbhiBALA for
SMH used when general -purpose data, other than RTS,
ret@F8ingnBICACKr e insade dsmtheetraksni sblostomhed bef®wation
t he DATA SMH conprises Attribute, Sequence, and Length
is fpel derbigdTabteudt Fi ed st lehgiomd Bihp Desicrdmpémdinted
ifier indicating that this is an SWVH for _
to feaernlgipnrpbde atsrel SBAen DAl defie .t r &fsen ssiparrket of some
. ldentifier indicating the attribute of the data o
kindpeehey 64y REAel SVHRNER] thatat FItdw Arigibotfetdaijission
ACK Tyggﬁ%l] Mor e Bitc£3] Fragment The seguence nunber
of GFLaheldtH SYPets BIddR DO (e BaFke Saqeeht & S1E RSt red . )
to 255is repeated. Length 2 Indicates the length in
12 BlkeS6F EREHA Spedit it By (o AR 15 mot retitned.

In the More Bit portion, information indicating whether,
after the relevant packet is transmitted, more data to be
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 is placed. It is assumed that 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.

elds in B .

Table 4 illustrates the components of ACK SMH fields used



In the Attribute field, the identifier indicating the

attribute of the data specified by the rel evant DATA
wehbbsig1descri bed. In the Data Fl ow portion, tReTdR1084/015962

flowof the relevant data i® placed. Here, it is

assuned that data flows having a plurality of

attributes on a link-by-link basis can be defi ned.

Data flows having different attributes are used to
wherdeACK it & fred €0dn ARQ HrAH MTBlH < Repealic £ €RX688 )below, the
nmet hods on a data flow by-data flow basis, to handle
ACK t redH | codipfrfiereent ACH [&ittaridycd r OmC(KatSleﬁu@Mt:éﬂI‘ﬁ@éﬁ and
flow, and to attain the |like intended purposes. In the
RecCKeQyMaPpdreilds,. i nf ormati on whi ch indicates what ACK

the receiver that received the data shoul d be
requested to return IS ﬁlc‘@d@d‘l Specifically, three

Fiel e il Loigrh NPt reqes

UlT, | IIIICUI al. C A R a\ZAYAEL cqucol.,
Type notified. If 1 he irmmmmrcarargtmmm%A@sMHcifi ed,

the recdiving end [NgdnfichdRaiReeitriBAGRIOK NG ACK

ACKAﬂfbgferratl on ‘iymedijat el y afipgf, Aidy recei ves data. 53 If
the del gy ACK request |s[ %gé éded prepar ati ons for

ACKICLUIIIIIQ I'\\./I’\ al' T

i on i1s not 6%nsrf“"8a Déﬁufylgﬂpf Fre" s QflAg( 'fd?)‘\régr%’ is 0.
Sequenqeﬂrype transmitt ppDe\sprlbreﬁaequeracrs.nHmbwm f.haafheﬁcaaesnn of

(Mhen a packedisedivherbasa Kiowds motBer than RTS is
Recert@ egﬁérpn nmed ? 0 the AGN/I\MGK ioformatiam fonBelsstiomACK. dat a, an

A5V R0 0, T, BASES) AQ s DianeTiTedl L T
att%%%ﬁngA%KBié d%%réfl%%d i ”frﬁe"rf‘é%é’%l'o”wdﬁgﬁéié]z? indicates
in which d:;ta flow the data as the object of ACK information
is transmitted. Here it is assumed that, if datva 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 if 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 Sedquence exists or not. Relative to the sequence number

indicated by the ACK Sequence, the subsequent sequence numbers



after the relevant packet is transmtted, nore data to

be transmtted has been accunul ated or not is placed.
woheosrecsiver stores the address of the packet PCT/JP2004/015962

transmtting station at whissh the More Bit portion has

been nost recently set, and, in sone cases, polls that

station. The polling procedure is not related directly

to the subject matter of the present invention, and

aret hygolighttheindescebpt-eepontichcaot bhe givenapf thHRl bits
rel evant data is fragnented, the Fragnment portion is
co rusagonal iindt ¢ ataa- bosdgnents b adat ahikh HdebSenuened ved
field, the sequence nunber assigned to the rel evant
aredatea Kesl pl dded MIB ¢corasspords t hat thequenbernusier $00,the
1, 2, 3, ... are assignedto data units in ascending
sedquegere avsmpsrpmrdpraeddiby thei hAK S atatencombsi gatsxemple,
.. The sequence nunbers of 0 to 255 are repeatedly used
it by pecdmeanthph:t heeLBagehvedellP fheldehgtdprftitheed of
. relevant data is placed. Fields in ACK SMH Table 4 _
elgpft) hditear é5et ABILEREENBRTBEsf IACKREMLK| B ddcncedEeld is
when. . Al information is transmtted. A s described
237 b%@%ﬁhet%%cmke%m%ﬁ&%@&o ORck APisiaRs tagollowing:
Sequence/ Typ nd ceiveg MAP fi.el ds. ble 4 Field
datﬁa%eﬂl&ngﬁ% %B?t 2Pe8EF pfitdn TRTSe VEY delttic i%@n‘:elved MAP
i.ndi [ t this.i CK _SWVH., ldentifier. .
reprAGEETH e fiflodet Bpu i ate Y Rer AP iR B g zytoces
of A& RlPWi24 and the following numbers by bit map); the
reception of data of #24 and #25 failed; data of #26 has been
received; and the subsequent data has not been received.
The method of transmission and reception wherein data
units received at 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.

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

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



[6] Reserved ACK Transcri bes DATAType of the object of

ACK i f DATAFlow is 0. 1 Sequence/ Type Descri bes
weeqsmacs7nunber in the other cases. Used whenPOatB2004/015962

Flow is not 0. Received MAB62 ACK/ NACK information for

Sel ective ACK. In the ACK Attribute field, the

identifier indicating the attribute of ACK is

descri bed. The Data Flow portion indicates in which

data flow the data as the object of ACK information is

transmtted. Here it is assuned that, if data flow O

is selected, imedi ate AGKk1d i ACK) is used, and if

any ot her dmn flowis selected selective ACK

FigldSbama\( engﬂ; [Bifdd. The ACK Sequen%#mfl eldis a
Type. ©' U T[OT 1RO Ca[laéﬂﬁherdlcFa%gW flR isSqEHeReRTE dAREr Of

IIC I CI Cvalll ua T Al I eCcel VEU
if the |{data fl owcrﬁdeé‘{'fﬁh'f'd' f'”g‘*goﬁﬂ”bé@;bﬁ%’fg th)(; val ue of
6 is pllaced, that indi d4Peer g4t a of up to sequence
nunber [6 has bedn al | dYUEeESEHeW|Iy received. If 0 is
RTSatrbgtedd fof dat|a fl owl[!]iRaeSei ate ACK is used, and the
data tyjpe of that data [1]RT8Ca®Blox i bed to indicate
which data the ACK i s f[ACKRbsiefRecei ved MAP field is a
field flor indicating wjgRagiveany data that has been

gecervad arter 1 W%eg%éqcé H&ﬁb‘é?&f%@le@dﬂndl\ﬁ‘@%@% téﬁ&ﬁi't?e@ce
Seq“?(njlg?‘ or nbt. R e to the sequence numb

LA L L«Cll < U Uy Il A JCT IIC Clll | L¥~
RTAunber sl55 are brlo Er ?SPF%ENEPEJFF ﬁﬁg’?@ gB Wffe't %ﬁé
Regghadbi tis coPr espdRUFAY t“%todjéﬁaéec(’@ Eﬁﬁ@ﬁ’ﬁ“’é F‘@rﬁed
MARas been recei veldvith*1.”

The maximum data transmission time which can be allowed by the

Max Duration 1 -

transmitting end.

Information related to data unit to be transmitted (value indicating the
Length 1xN ) .

data length information).
(Number of 1 (For example, if the data units are of fixed length) the number of data
Data Unit) units to be transmitted.
(Directed 8 (Only in case of Directed RTS) the MAC address of the node as the
Address) object of RTS.

In the RTS Attribute field, the identifier indicating the
attribute of the RTS information 1s described.

In the Data Flow portion, the 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 a slightly high rate; whether to slightly passively

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



are marked. The NMSB corresponds to the nunber next to

t he sequence nunber indicated by the ACK Sequence. A's
wanoevamslie, it is assuned that: the Received PBPJIP2084/015962

is constituted of eight bit¥; the sequence nunber in

the ACK Sequence field is 23; and the Received MAP is

00100000. This neans the follow ng: data of up to #23

has been all received; (the Received MAP represents

lowt haitgliccesse Ofishge | BiEe dHe resed VERgat gy e gk}ttlghecvgal be
of data of #24 and the follow ng nunbers by bit map) ;

de stheveacept idet 2af1 dattarof #24 and #25 fail ed; data of
#26 has been received; and the subsequent data has not

beennr etel et e Thetneidiad caf, tiwdbeasséwnianglaced which
reception wherein data units received at intérvals are
indhebdeat whisdhreacdiovifige enick itsradesiigmited mstsetedtieveralue
acknow edgenent (Selective ACK) . If the receiver
apprsapporitns RIS ettr vier aackmiond entgemre o t aReckeitvetMAH sssion is
generated in accordance with the above -nentioned
cargged ont wheh rideeitvrensgdss ivst ratppbitedeldr epgry in the
acknowl edgenent, data which could not sequentially
RateeSEirgd@avs MOdarddd Kk %8S pl aced i n aII t he

bits of. the ceived MAP field. Fields.in RTS
TablB %h?l}%?éf?%% &% IPéDrctdrdenéﬁt@r %R“% sw%%?whwh

10 e D S et meray g M ealifion gp @ cTS

oaclR FRNSREE, TS Polynd, VLR DAL Oy e 12
theFlagli.stl\%lﬁeo'feﬁg'tshﬁLBbéfméﬁ?%ﬁ' m:hg ’I%ﬁ’_g ém@f&'féc?é’lves

catin hat t rect
the relevant RTS and returns a CTS operates as follows: if the

station holds data directed to the station as the origin of
transmission of the RTS, it is permitted to add RTS information
to the CTS and transmit it. Thus, two-way communicat‘ion is
carried out by one transaction.

In the ACK Request portion, information is placed which
indicates whether to request to add ACK information to a CTS
packet transmitted in response to the relevant RTS or not. If
the addition of ACK information is requested, the station which
receives the RTS and returns a CTS operates as follow: the
station adds the ACK information of data which it has received
from the station of the origin of transmission of the RTS to
the CTS and transmits it. ,

The RTS Sequence field is a field in which the sequence

number of the leading data of pieces of data for which the station

as the origin of transmission tries to transmit is described.



Identifier indicating the attribute of RTS, [2] Data

Flow [2] Rate Strategy RTS Attribute 1 [1] Rate Set
wO2D0sSRESICTS Mux [ ] ACK Request [1l] Reserved RPETTRE04/015962

sequence nunber of the | eadisng MSDU to be transmtted.

1 Sequence RTS Wth respect to MSDUs subsequent to RTS

Sequence, the bit Received 2 corresponding to data

recogni zed to have been transnmitted is marked MAP with

The " §tatdhenmaxi WY dRlst =AY SSf alrd inEr ity afb Gali Perield.
allowed by the Max Duration 1 transmtting end.

Thet8bp) Mid @t atalodt eantiedal aheBhbrtithdetheansmd tBd origin
(value indicating the Length 1 x N data | ength

of drdratins & 0on .1 Nuglherg bd H{fnrsexadple, which He datwlicate
units are of fixed |Iength) the nunber of data 1 Data

of thetdatni bl rteadye teamismd teed.nqdthi rected (Only in case
of Directed RTS) the MAC address of the node as the
Addtless RTshj BetedVeRTSIAH nfihédRISAtucsishae Bifdedt when
the identifier indicating the attribute of the RTS

seleatb¥erabcénovd edesameieds used together. Relative to the

sequence number indicated in the RTS Sequence field, pieces of
data of the subsequent sequence numbers are Dbrought into
correspondence bybitmap. Then, thebits corresponding to data
(sequence numbers) the reception of which the receiver station
recognizes to have been completed are marked. The MSB
corresponds to the sequence 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 da£a of #26 and the following numbers,
transmission is continuously 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



In the Data Fl ow portion, the data flow of data for

whi ch transm ssion is about to be tried is placed. In
woOheosRai47St r at egy portion, auxiliary informat POmJIPE04/015962

pl aced which is referred td9when the transm ssion rate

of data is determned. This auxiliary information is

used to bias criteria for determ ning: whether to

aggressively selecta high rate for transm ssion rate;

indiethery 200 sligidacAGH €681V obY used®Ed i Pe$byMlidtracting
high rate; whether to slightly passively select a

theslight| yreqwirate; for whetherTspCcpasspyetydsetectrab7 200
| ow rate. The usage of the Rate Strategy portion wll
michesdescdisbedis npetad | ihatbts Kdetle RIhe Sétatjort iagn,the

indication is placed which indicates whether to fix
destheatiansmissih has erdght htovakterappll ed beriRES dfordata
transm ssion or not. If transmission is carried out
recopihophe PEahBhbsEiBA, r he $txbiont fetenniyes materiod of
Rate Strategy portion is disregarded. In the RTS/ CTS
datape P EFBR, 59 rPetnhEe dirtiopracddgamscchn ithd Hakdyiration
ether to permt addjng RTS information to a CTS .
fleﬁgc‘k’éﬁlt FRIs M 8¢S sponse to the rel evant RTS or

! T AL S LG Y e
f th t
oo BRPLER e B B BB L MR e rgpon
of &Inél:,‘?tg't_% lﬂ?%ﬂ]ﬂ:&eﬁftﬁlgggs%? i. nﬁ%ﬁﬂf&r&aoclon
t L \Wo- way

eCTSan tran mt it nica

(e.dS E@khEed, PUL 1 Yy aQﬁ?nh‘fr@%%aBE' tlz%%[‘ d:he AGK Reayesty ;¢

portion, information is placed
permitted to transmit one ormore data units in one packet. Here,

it is assumed that, for example, N pieces of Length information
are defined. (N is typically a fixed value but may be a
non-fixed wvalue.) Data units the reception of whiéh 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. In this case, the
length of data unit of #23 is placed in LengthO, and the length
of data unit of #24 is placed in Lengthl. In 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



i ndi cates whether to request to add ACK information to

a CTS packet transmtted in response to the rel evant
wee®soui4s0t . | f the addition of ACK informati ORCTAP2004/015962

requested, the station whi dle receives the RTS and

returns a CTS operates as follow the station adds the

ACK information of data which it has received fromthe

station of the origin of transm ssion of the RTS to

a p%@ﬁag;%ya@)@_ Waansititd tis e Riesequence field is a

leld in which the sequence nunber of the |eading

dataef a ptecegoéxdabacfoFr yhhehitheishating Bsndthe of data
orirgin of transm ssion tries to transmt 1Is

for d@scehbedab8mIBeishat soArasdt Bendest érpt & 98 @fiRTtSme and
refers to this field. Thereby, the station can |learn

desahebbdrin hbedicatgtdndsefible oIm gihd sofade ananttssihengtls field,
trying to transmt data which is a duplicate of the

a pldatz=al Aty eddyengths el toamentdr whiehRTlSe Réwgineddi daRcupied
field produces an effect when sel ective

when claioal @dgepeitraild tiysed dagedreruipsREPAt Vieckh dudenission

~sequence nunber indicated in the RTS Sequence field,

is preedsask GaprBSBLtERE 3uBsequehibsdquehl er peippel scac@ses
brought into correspondence by bit map. Then, the bits

wheke 2B ek Mdtod: Thitd 95 BGueR¥BT AlNPRY 2 ) AR + eE8pET oht 1s

of jch the receiver stati.on recqgni zes. tp have been
255 a1 Bhal” aTar e KUGLe THo SHEB o L oUROHBE LoteHiAticr are
seguenc I ndi cat ed uence.. A s_an

desEEHoT o ol ERE s iR T adte 2 ol LREEEn, o et out
vt ] RO S SONSh VAL, L LAY e SEDEN cox e
traﬁ@ﬁ@%%%@n”%@id%§§ﬁ@§9ﬁg- This neans the follow ng

pl eces of data of #23, #24, and #25 are

As a fourth example of constitution, the Number Of Data
Unit field can be defined in place of the Length field if the
length of a data unit mainly transmitted is a fixed valﬁe. 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 or multicast is set in the destination (RA)
field of the common MAC header but RTS information is to be
transmitted to some specific station. In the Directed Address

field, the address of the destination of RTS information is

described.

Fields in CTS SMH:

Table 6 illustrates the components of CTS SMH fields used



ski pped, and for pieces of dataof #26 and the

follow ng nunbers, transm ssion is continuously tried.
woheosgiuateron as the destination of RTS refers POTUP2084/015962

field, and can thereby | earsm whether 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 end to

whes&t7d Ne sxh AU Rl & od-Of s dat@d F aRsmhsskbeAnkh L8€ow, the

present data transm ssion transaction. A s an exanple,

cTsi EMbS caapivmeskd hats atthipasRECRANE,t RRPIRSIUY Sequence
transaction, data transmssion is to be conpleted

fieWsghin 200 m croseconds on the grounds o f the
transmtter station. In this case, a val ue59
i ndi cating 200 m crosecauisid o8 a val ue obt ai nedby
—SHbtaet-Ag e—t--re—egti+-ed—f-or—t-he—RFSFCFS
Fieje Naneay | lcenath B'_ﬂ_ok) mi croseconds) Desaiiptied jn this
Typd 1 el d. |The sf at i ondarifidriRiicaied thatdid 98 076 IWHS has right
To detgrmne a p t - : T NS T TTE,
CT#lﬁﬂgﬂ \ﬁ% ation fjlet er %Hégfggé?lna%%%fgt ggmmdtg??ac-l;ggcepti on so
aP he peri od i|ndi cat Max Duration field
will et X6 — i d.
RATEf datg for lahi chl Spesifiesihe data rate eass,of ansini defascr i bed
Storeth case of 3y f i r s|t Naditeathatdhedfengtb infarimgtioniobuy todhe relevant
Seqpénge al ijfty of  pi ecleSeqoénce@ngbér hapbesnrsiirédon (e. g. nunber

per T E08GCES AT oL s 51 E%?&dcfi%ﬂieﬂi%‘% dPAiGAE NG the
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e ERLE o iy e it ot T o e (19 ool
LYPh ALY 13 £ X80, VALUEL UL (R 8.2 g4 X VAL s o
tsﬁ% % f %I C e‘ttahe

Data uni e reception o
transmission is about to be tried is placed.

In the RATE field, a value which indicates the
transmission rate of data transmitted in response to the
transmission of CTS is placed.

In the 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 is placed. Or, avalue is placed which
represents 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



recei ving end recogni zes to have been conpleted are
excluded fromdata for which transmssion is tried. A

we 2a05/ex@npl e, it is assuned that: the sequenceCmuriyes/015962
in the RTS Sequence field i® 23; and the Received NMAP
I's 00100000. In this case, the length o f data unit of
#23 is placed in LengthQ and the length of data unit
of #24is placedin Lengthl. In Length2, the |ength of

exifet BnupEbuokn#28, pnatat hal, 9fF dakacuehtof y#28 ¥hi@ls are

has been already received, is placed. a second exanpl e

ind@besBRSEIUAHQRE fdte courhitheed 6Nghds aefata dpl .ur ahiddpect
of data units for which transm ssion is tried can be

of eswbpadao i engt bresbatmbhventibn idiatteAsed B8 168y as
RTS Sequence field, the sequence nunber of the |eading
thed@bamaft6C et ial thy efimddba wompenentdesch i hetbrmision;
a third exanple of constitution, the length of data
thefefoumki chtihe ansnessnon iingantiieth can beoexprigsded i ho the
time and described in the Length field. In this
abo¥gseenfiched degmatfi el d, a plurality of |engths of
time for which the channelis occupied when data or_a
pl VMBI | B¥2BPLeat ¥igloups f 6RXGRI-ch t¥aiymalkion jglements
tried are transm tted are described with respect to
equ%‘é@i?“&h@? ERTEHC R AT RERRE TP AP e féprPsggtat the head
rat es {bre, it i s assuped t.hat or exanpl e, N pjeces
of SETEHGERE 1 O e S ot b dD o En BB LS ke can
hat 1 SSkaon. i arri u N di ff.erent data
ve {UQLEAIRI S0t bReFRRe' G258 hafls Shipb R 8 et
LEansmi ssion, | d&ﬂ?e{' bede dath S@ W‘Eg X3 Hater
Somcon_stltu_tl o:’lb, rtsthle ur%’er & tat a m% i Iog can be oY
per8eti pRE 48:R! @¢et Of o e gt ehiehd it stii€corresponds in
some examples of utilization.

In the examples described above, the RA, TA, and Duration
fields are disposed in CMH. However, these fields are disposed
in the PLCP portions in some examples of utilization. Duration
field contains 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 can also be composed of the information-
which can make 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 field will be used to explain.



| ength of a data unit mainly transmtted is a fixed

value. In this case, in the field, the nunber of data
wondasg4iwr which transmission is tried i s descpCingp2004/015962

"the RTS SWMH, the Directed Address field can be defined

in addition to the foregoing. This is used in the

follow ng case: broadcast or nulticast is set in the

destination (RA) field o f the cormmon MAC header but

RTSRéné o iGN Fis .10, Bestrapsabhted 1 8e "(?erﬁ"@@%'ﬁﬂ&cess
station. In the Directed Address field, the address of

fortdier dlesininay i20Pr 8h s Sshi Bhofdmd ian s r‘é&%@rsl &8fhurlication
Fields in SWH Table 6 illustrates the conponents of

sysCEp Shtbfdehds tuseatfsl preer@TS dvdrorimd j on i s
transmtted. A s described below, the CTS SWH
conprni ges H&SsAhtr ihutetiRATEacandsStonedo Selqueadeon CSMA
fields. Table 6 Field Nane Length [BitL Description

is Fgpeidd|aent wficer thedREEYICAG phatethire used €FSeBMeir. In
Identifier indicating the attribute of CIS. CTS

sucht 2 Gassr eCT 9 2pfoama tHiopwipelr Resei edd RATEeEponse to the
SpeC|f|es the data rate class of transnmit data. Stored

recrBtiPRedt HRTSt He [t o orREt |Olfht%flap trgngpdtted in

t. 1 Sequence Sequence nunber %s been st ored.

rel evan
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meatsa%es the quality of RTS receive signal, and thereby
determines a transmission rate at which reception can be
implemented and notifies the station as the destination of CTS
of it. The station as the destination of CTS transmits data
in response to the CTS information. At this time, the station
applies the transmission rate indicated in the RATE field in
the CTS as the transmission rate of this data. The procéss for

determining the transmission rate is as follows:

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

Step 2: the guality or transmission rate class measured
according to the value indicated in the Rate Strategy field in
RTS is biased, and a transmission rate is determined. In case
of TEEE802.11la, for example, it is determined from among eight
different transmission rate modes prescribed: 6, 9,12, 18, 24,

36, and 54Mbps.

When the measured quality 1is biased, the measured



attribute of the relevant CTS information is

described. In the Data Fl ow portion, the data fl ow of
wdav@/kore7whi ch transm ssion is about to be trPet/JPE04/015962

placed. In th.e RATE fiel d,64a val ue whi ch indicates

the transmssion rate of data transmtted in response

to the transmssion of CTS is placed. In the Stored

Sequence field, the Sequence nunber is placed which

recéM&@_tSG.LSNvaéﬂiéé{_‘%%t HISRULNce EHQQ@%V f%]ﬁ@t 8cveral dB in

recel ving end ( transmtting end as held data

accdedtide iviiehmaheOohalukf ihbBechekavept REPATYNEEBEGPN Based
station is not provided with a function of hol di ng

on that dilkergl hrdavarinat iISANR the ueymbet ransrisai ehyrate class
precedi ng the Sequence nunber indicated in the RTS

at WBegqueree dptelon icamplbac edpl@mend evlalisedéesephaned hilchokup
represents NULL indicating that the rel evant

tabenmunifvat Lokest ation is not provided with a function
of hoIding data length information. In the exanple
dedtrahedthBov & r a0 igETd SVH Tt pefdeds] y62 edigsedn a
PSDU and a plurality of different types of SMHs are

trapgitfeperofent £ aeertld for "omieireRPE 16N ERPI R dTIdieremted

o SRR 48 TGRS "ER S OF noh coraPHE EnhSHAF pagasured
oo Bt RO RS ABECT | 18- B 1 Hes A G2 T b ce class
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Str{ﬁ? he head of a packet in a lunp, as described above.
' er, they can

This shift processing may be applied, for example, only
when a high—-rate class is selected or only when a low-rate class
is selected depending on the characteristics of the physical
layer.

The data transmitting station (RTS transmitting st’z;tion)
which received CTS holds the transmission rate class, specified
in the RATE field, 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
transmission rate class or the next lower transmission rate
class (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.



be di sposed behind or between data units constituting

a packet sonetinmes . In particular, the DATA SWVH i s
wdaizepoged7i mredi ately before the data unit to woramoie1se2

rel evant SMH corresponds imssonme exanpl es of

utilization. In the exanples descri bed above, the RA,

TA, and Duration fields are disposed in CVvH However,

these fields are disposed in the PLCP portions in sone

exaffre s ritd kirzaakhonc i athenchi eldnsantaidstd heits,
medi a reservation tine information. But, Duration

it ddweltd |t$1@@olmm%§gaWtu'pr@@p%tcpcuﬁbué@éﬂ@&i@sﬁiﬂﬂlon the
whi ch records length information in unit of [usec], in

NUMISONR £ XAMH €Sviodn W idaitaz ahiien; si tr@ﬁ@mﬁtﬁédbﬁoﬁmﬁd'st
of the information which can nmake instruction of

tim&eepidngh emuniaas mifssinas prioi bi d#ida sthdttei s rdthmnsmitted.
duration of what the other communi cation stations

By mefteptimesto fdtdsomyaiops, thecbmposrdsefionnépromtiaire can
groups. In order to explain conveniently, exanples

be exdniamied DuEht rearerel dowehrhpdegtedatsorxplBased on the
Transmi ssion Rate Determinati on Process63 Referring to

des¢4@§t%PndégcﬂﬁﬁﬁﬂﬁﬁtwppltB@ngmwéﬁlPﬁ‘ﬁ”ﬁﬁbé@§§sﬁ0W“3Rate

etern1nlqg%a transmssion rate in a wrel

STrabe®im ﬁ%@@’t‘@ﬁ%&&@&’i RG %t?iﬁ]@lﬁﬁgser?@m specific
ses b ek TS P PR e s
uppe.Q oﬁqexd l%oféegailggeége ansmfg 0161‘ CJ? Jt*or:il e are defined

nforna ron Is ransnl response
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In response to the reception o

thrd S@NEMdd 109, strad lv%'lu@eﬁéi"rﬁté he qualdy ¥ s0fe BlShented in

receive S|gnal and t hereby
the passive direction and held. If the transmission error rate

falls below the lower threshold wvalue, the wvalue for Rate
Strategy is incremented in the aggressive direction and held.
When an RTS 1s transmitted, this held Rate Strategy is
transcribed into the Rate Strategy field in RTS. If the held
value for Rate 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



determ nes a transm ssion rate at which reception can

be inplenmented and notifies the station as the
wdesdsimaatsron of CTS of it. The station as the PCT/JP2004/015962

destination of CTS transm t@& data in response to the

CTS information. At this tinme, the station applies

the transm ssion rate indicated in the RATE field in

the CTS as the transmi ssion rate of this data. The

rat@f%%%e%é‘xﬁredj Yfrfﬂé" f‘&céﬂrfm&f@ﬁém SSt Ay rale dastaaiiRTS)
[ows: Step the quality; uch as reception Sl

traﬁ&nﬂi‘?‘@ﬁﬁf edehased OﬁnRTghﬁgceb&%él Itdle ARRZmert®ned
quality or transmi ssion rate class measured according

moni@oih@g\tﬁﬂ e rbrdicaled J pathe cBabetSheatiegyrddel wind end,
RTS is biased, and a transnmission rate is determ ned.

and| pigdser by HEEESQ2opl ko ioro exagpterrikdi sutdetvericied the
from anong eight different transm ssion rate nodes

apppiedcriebedissiOn t3felil b24se86,n andobsdbbps withehetderor
nmeasured quality is biased, the nmeasured64 reception

rats) NR v dihee RIS /fiBSedratetdheel egenodf usedertalgedBem in the
accordance with the value indicated b y Rate Strategy.

teclBasdide ohowkEel, i asétalnecept Lonl SYNR'§@l udhig 1s because,
transm ssion rate class at which reception can b e

in qugi‘ﬁéﬁ?@%w SHRE Br e FrES qu}%ﬁafplﬁf S6rETorthpdqGudging
When the transm ssion rate class is biased,

end G §¥?]6rifercé>t<én&|z§s@aa? R T 8EptT BRRGRERe Where
o5 B0 O e “eRaTI Y ot %r&%"‘é:% fie 581 Gathhed Wit cne
pacﬁé’céage%%lv ”Sg‘fscs' onchatey aﬂdégr%ag‘%% kel as the

accordance w he va ue |nd| C
population parametex.

The quintessence of Rate Strategy is to provide a
methodology for communicating auxiliary information for
selecting and determining a rate on the grounds éf the
transmitting end. Where the receiving end measures the
transmission error rate, mentioned above, or in the like cases,
the transmitting end may set the value of Rate Strategy due to
other factors than error rate. TFor 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,
it may set the value of Rate Strategy due to the causal
relationship between transmission rate and transmission power.
(Refer to Japanese Patent Application , No. 2003-6973
specification, already assigned to the present applicant, for

example.)



Strategy. This shift processing may b e applied, for
exanple, only when a high -rate class is selected or
wonbos/mien a | ow -rate class is sel ected depen8CmgPmN4/015962
the characteristics of the gihysical |ayer. The data
transmtting station (.RTS transmtting station) which
recei ved CTS holds the transm ssion rate cl ass,
specified in the RATE field, as a default transm ssion
c [ to the station as the origin o f
CTS transm ssion. Thus, the station can refer to it
whemn t he witrad i s t EaRBNESadAoRT St et AcBexdihhMo the
When the station transmts an RTS, it refers to this
predefaulivdrrtanen) s&t@ss ¢ aloh tddAsbasaddoapBMzes st Basried out
transm ssion rate class or the next |ower transm ssion
withatlee ATSS Thighereduye ameed éveletihrrt.ol €LGnce tlolustrates
noi se) . \Wen data is transmtted w thout using
an ¢IBMCIS afo Fdich openatel defsagitentacandnibei BAS /AT 8 wiassdure
. is applied in place of the transm ssion rate class .
in kde frepeny crS<esiwien the RS s r&hgwreti fgestrlionving
transmts data units, it counts the following with .
CompgRpEREIPD T HRIEPRLt iloh: 2ERERGibefOBE GBI e 1on
data unit is transmtted for the first tine, and the
Trd g R

stafiaber | Chen“d - datd Uit #& ey s TR gy ion

sof S8 AR BEnte s o e EE ATt Lo Bt i

the?zeasf{ enggf'roarkiig%sa%so.n tH%%edef{ 'F'n\,%agls% m'e%ibcq'}/aec' #hg%soinres
ransm ssion error rates, the te rategy o
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andstA€ confirms that themedium is clear for a certainperiod
(from time TO to time T1l) according to, for example, the ordinary
CSMA procedure. Then, STAO starts the transmission of a packet
containing RTS information to STAl at time TI1.

In the Duration field in the packet containing the RTS
information, the time that lapses before the reception of a
packet containing CTS information, transmitted as the outcome
of the reception of the RTS information, is completed, is
described. (That is, the time from T2 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 T5 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.”



upper threshold value of transm ssion error rate are

defined in advance. |If the transm ssion error rate
woexesadsict he upper threshol d val ue, the val ue PoT/JRADE015962

Strategy is decrenented i n dhe passive direction and

held. If the transm ssion error rate falls below the

| ower threshold value, the value for Rate Strategy is

increnmented in the aggressive direction and held. Wen

an BISda=wd ransm rired, strhi sadbes Ratige Stf&%ts@:gyek§m le of
transcribed into the Rate Strategy field in RTS

conkbethel dnvatnei doedRabevel r ahediel Scahangede1it 1h3the RTS
important to reset the count val ues for obtaining the

SMH} riaims i essd tdis gler.aF . malntbh e At bdityg ahhel hebako¥e bytes) of
-nmenti oned procedure, the transmssion rate is

datdetiariisnetinf itbm t heaneneitveldsignahiquatangi ddtKRTSist are
Thus, control can be carried out by dual |oop wherein

deStShébé@pw adi ter heswitdsioforaed iog biyad erl ¢ e acdoddahcecase
wWth the error rate (bit error rate (BER) or packet

theeppppe¥ i o f PER) )L apetRof balds yis hemet dasnthen ngheminber
In addition, as a technlgue different fromthe

of J%r%eyort hg, desig g towr fad c aristRe s wmnd §xpdebiradiced
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looipnc%%”m llléc' %é'%kpuéd%ﬁ%rel%éh cpcpnci heﬁ%mple of

transmssion rate 1S biase accor dance W
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errors frequently occur, the receiving
candidate list is described as data length information.

In case the RTS SMH adopts the third example of
constitution, in the Length field in the RTS SMH, the 4length
of time required for transmitting the data units in the transmit
data unit candidate list is described as data length information.
The length of time fluctuates depending on the data rate at which
transmission is carried out. Therefore, if transmission is
carried out at several data ratés, 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



end cannot even recogni ze that packets are

transmtted. Where RTS/CTS is used together, the error
woaves/isseconput ed with the packets recei ved af Per/JEXS4/015962

is transmtted taken as the9popul ati on paraneter. The

qui ntessence of Rate Strategy is to provide a

nmet hodol ogy for communicating auxiliary information

for selecting and deternmining a rate on the grounds of

by S Wi 208 Aktdd 89t 8He d MLt Be thi IBIGE} ¥iERGaNd RBASWIRS ks
the transmi ssion error rate, nentioned above, or in

thet ke dtiikea tCiases o ff hehkr ansMinbhi NEA@NhdmLSebhalshe vahuehe
of Rate Strategy due to other factors than error rate.

trafomni exhoplre,td ha foraastiont i ngrendspaypaetidhebtaitedofrom
Rate Strategy due to the difference in transm ssion

the pViET fhefldeam RIS Rlatkbtaded .dal 8 3Rk etannOt, cohfimy that
set the value of Rate Strategy due to the causal

theredak¢onshiplhethedntoransei §si bh rategmhdes time T2 from
transm ssion power. (Refer to Japanese Patent

the RGAH fcﬂaﬂ@ﬁnﬁ thod@yGIEbT 8@l h@ﬁh%headeéadwurther,

aSSI ned to t he present appli cant or exa )67 D
STA 15 tochva Prirkhen & A LR Fb@é@@%ﬁ%ﬂ Barfien, and
sten1accord£,ﬂlto t he Rresent i_nvention, access
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exl st conmuni cat1 on
destlnatlon of the common MAC header based on the transmission

rate information in the PSDU portion obtained from the RATE
field in the PLCP header, and recognizes that the packet is
directed to itself. Further, when STAl successfully décodes
the sub MAC header, it recognizes that there is a request from
STAO to send data packets, directed to itself. Then, STAl
determines a transmission rate based on information obtained
from the received packet containing RTS information.

Further, STAl refers to the Length field (or the Number
Of Data Unit field) in RTS SMH, and thereby obtailns 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 data units to be received. This list 1is
designated as “receive data unit candidate list.” STAl refers

to this list in sequence. Thereby, it counts the number of data



station adjoining to each other in the figure are
| ocated within the range of radio waves. Here, it is
weazsismadiet hat STAO desires to transmt i nfor mnaPCOAPL004/015962

STAl . STAO confirns that t#e nedium s clear fora
certain period (fromtimeTO to tinme TlI) according to,
for exanple, the ordinary CSMA procedure . Then, STAO
starts the transm ssion of a packet containing RTS

uni tSHA IR QR £ SdAkigkal i Ferdlept fbd R& PUraticanchteld the
in the packet containing the R%% information, the tine

detéhaind@psesanbefigseohhedtecepid oa ekcappaskeberiod to the
containing CTS information, transmtted as the outcone

extoht tieat etepblean f itlhd RAted Ahorhat MaR, Dhfatbop! i€ in
is described. (That is, the time fromT2 to T4 is

RTS dediCridetht) Atcdéddsdt i NEThias tdeepengt hodrtdadrels the time
describedin the Duration field, the tine that |apses

perbed oret il el Tayhiee gheehrsosmiserignnodndathecddinets is
until time T5 or so maybe described. O, the tine

comphet¢dt]l me slightly before tinme T4 may be descri bed.
STAO holds a list of information on the |ength of data

unitn i €agei ekheo RFanSMt ado8Tal .t secogd j gxample of
designated as "transmt data unjt candidate |ist."68
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I ntroduce
if reception is carriedout at the determined transmission rate.

In case the RTS SMH adopts the third example of
constitution, STAl obtains time length candidates of data
packets received. STAl extracts one reception period (time
length) corresponding to the determined transmission rate from
the Length field. |

In case the RTS SMH adopts the fourth example of
constitution, STAl obtains information on the number of data
units received from the Number Of Data Unit field. Where the
length of data units is uniquely fixed, this information is
equivalent to the “receive data unit candidate list.” STAL
refers to the length and number of data units. Thereby, it
counts the number of data units which can be received if
reception is carried out at the determined transmission rate

and the reception period to the extent that the period indicated



I n next paragraphs, the sumof the | engths of several

data units is described as Length field. In case the
warBsBvHeadopt s t he second exanpl e of consti t UPCDAP2004015962

the Length field in the RTS1SVH, the sum of the

| engths of one or nore data units in the transmt data

unit candidate list is described as data | ength

information. In case the RTS SVH adopts the third

in €XaMphe BlrLONSti£1H1 @nini ATEheMbeRgt bt ehd ddydde
RTS S\VH, the length of tinme required for transmtting

t herglatBaunié §iitds the tirafisir ¢h&lataceptiosapdirdalieon the
list is described as data length information. The

groheAgtdf aftsldlreat| tieti yatesedepensdeng ©mi ¢ hes @adtai dratoriod
at which transmission is carried out. Therefore, if

as tharntmesdiodn wvaluarsfedeoubtabnspeetal, dabgetlad¢esyiteh the
plurality of lengths of tinme are described sonetines.

preripdcaseélthee RIS SiAk abupes itme  fsourd thi mecanplfairdgther, STAL
constitution, in the Nunber Of Data Unit field

trapgeitped inﬁcﬂieicec@mttaﬁ@l%g@ﬁsf ilelfPrratiRrS SMEhughe it
nunber of data units in the transnmit data unit

travapgieas dhe s1lys ogEscimatByash i ges adigrhperiod computed
i nformation. This packet containing RTS information is

here obREQ i aBp6d iy STl dhitHie b iohedi t@nscribes
the AR ARARCATER DosH B THE TeareHTeEr Saedr gboTe into

[ in the PSDU portion obtained fromthe RATE
the ﬁ?% e?@’e PLCP header. |If STA2 cannot confirmthat

R NERIE S R S
traH%ﬁ@tédFHEt I3‘:-‘r’c’1:au13111:L55101& rate most superior in noise
tolerance in many cases. Thus, the possibility that a packet
containing CTS information 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 by due time T4. Therefore, STAO retries to transmit
the packet containing RTS information in accordance with the
random backoff procedure. At this time, STAZ2 puts down the NAV
at time T4, and transitions into normal state in which it can
transmit. Thus, damage resulting from that the packet
containing CTS information is not returned is minimized.

If STAl succeeds in decoding the packet containing RTS
information, a packet comtaining CTS information is returned
to STAO0 at time T4 as scheduled in accordance with the

above-mentioned procedure.



STA2 refers to the Duration field in the common MAC

header, and thus recognizes tinme T . Then, STA2 sets
wanoidAviand brings itself in transm ssion prohPOTURE04/015962

state until time T . This packet containing RTS

information is received also by STAl which is the

i ntended destination. STAl checks the destinati on of

the conmon MAC header based on the transm ssion rate

i nfANBRten N b he RSBY perisi onrobhatned & %é@ﬁf&{ﬂ;&so

field in the PLCP header, and recognizes that the

by mke&m@hdnge@b%qttl%ﬂé&eirﬁ tREr yheiniwhen fSEAA1.  sTA3
successfully decodes the sub MAC header, it recognizes

decddad thieemerdisidh rraqleshnbirome $STAQ 10 t&%nplada&a containing
packets, directed to itself. Then, STAl determ nes a

CTS tireghamadsicon eatierbdsed ba tid ®AMatiderseht al AeSiTAS aannot
the received packet containing RTS informtion.

conFurn higrgt SHAl peeflearts 1o dieedeagtto fitsdal £ oas tilee result,
Nunber OF Data Unit field) in RTS SVH, and thereby

it sshisioms NANeadatstdeagt hahahdsrathorven the dae indigated
received. In case the RTS S\WH adopts the above

in theRUoHderf iflet ceranpihe éflk@onsi\ﬁt%ltlr%ﬁUiL’STﬁT%tlai Fept
alist o,information on the |lengths of data units

in tgensgdsisGeg. Pflfl‘ﬁjsbiLF@ti %%aia%w&ﬁ&tweaw vateh s El%@ Fime
unit candi ) refers to this list in

S
lnd%%%%% ce’ S£F?n g&ﬁﬁg‘the number of data70

uni n r.ecelyv eceggtion Is carried

b
ou =S P'r?Ckﬁgca‘é?ﬁ% R ARG soFERERL Bt SPE00 L e

TS R R R g

PSD@X%%?@%eI(e 100 PRE| P&'lio%i td PRy PEL IO gy to

until time T mhen he transm ssion o data packets 1I's
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 transmitted at
the specified transmission rate during the specified period,
beginning with the first one in the transmit data unit candidate
list in sequence. Then, it generates a transmit data packet,
and transmits it.

The data packet transmission is completed at time T6, and
STA3 which is a neighbor station of STAl refrains from
transmission until T6. Therefore, the reception by STAl is not

hindered.

F. Applicati - 3
FIG. 8 to FIG. 10 and FIG. 21 to FIG. 23 illustrate a number

of examples of the applications of transmitting and receiving



conpleted. ) In case the RTS SWMH adopts the second

exanpl e of constitution, STAl obtains the total |ength
wohoae14er nore data units received. STAl counPETURE04/015962

reception period to the ext®nt that the period

indicated in the Max Duration '"field in RTS SWMH i s not

exceeded. At this tine, consideration is given to

whet her data unit groups of the indicated | ength canbe

prot86EH ¥ ddo HAGRPEL Al @r@erﬂteﬁn%h@&ohhe deter n:ngfbi1es
transm ssion rate. In case the S SIWH adopt s t he

of tié rabexiaii e oRski tdﬂlﬂrﬁihl&_rﬂo@tiﬁi@ﬁm tdd®rding to
| engt h candi dates of data packets received. STA
the extdsaelis ionenteeepki dh Iperdosefihe® Iremgt)il based on the
" corresponding to the determ ned transm ssion rate from
CSMA herteaditihe f des dribed cas€etrié nBTSoSKHHGAdOpt s t he
fourth exanpl e of constitution, STA obtains
i nformati on on the nunber of data units received from
the Nunber O Data Unit field. Wiere the I ength of
prsinisanelenefuastgd ierédont his information is
eqU|vaIent to the "receive data unit candidate |ist.
STAFIQefPErJSlJt‘%?’%WqSeﬁ&% e uaieir b Cd%taé’l?ﬂnwastlon of
There it counts the nunber of data units which can

trapgty Gt ged r SO Y s egpﬁeéﬂalr@@t atPthg Wireless

determ ned transm ssion rat %Ethe rec ptlon eriod

COMPE T Rt BRY S %PCFﬁédpler}q |]83é?581? TAVERE Rk The
flg‘gyéaﬁ?ﬂ%kﬁkgs atnh e§a§aM_!L Slplmwh%,xc%eetdv?odt ﬁ%£ar8ul&§ are

esires |on perlod on

tral%miﬂ% &hfffg(jér%tslﬁ"A% wt: @A;Lt Sﬂlisc 1@ %xaﬁ%ﬁodl epepﬁ%ﬂjﬁkggr of

e thr ue 0 recep I on
dat¥M & ¢ H8hich can be transmitted in one packet is limited

to one, and delay ACK (Del—ACK) or immediate ACK (Im-ACK) is
specified as the case may be.

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 Tl, and it is confirmed that the medium is clear
during this period. Thexefore, STAO0 transmits a packet
containing RTS information.

After STAl receives thhe 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, it
transmits a data packet at time T3. At this time, STAO describes
in the ACK Type portion of the data packet information

indicating it desires that ACK should be returned by delay ACK



period indicated by Max Duration, sonetines. Further,

STAl transmts a packet containing CTS informtion.
wohoss/ 041467t r anscri bes the val ue obtai ned by t heCT/JP2004/015962

reception period conputed h@re into the Duration field

in that packet, and transcribes the transm ssion rate

cl ass determ ned as nentioned above into the RATE

field. The packet itself containing CTS information is

(DelrAORM t rad e BaARSHSSIPNT A PRl SUREHIY Mdve Bit
noi se tol erance in many cases. Thus, the possibility

portheh ihfacketi Gonha it SHAT elorRt daracannetiHetored.
decoded is reduced as nmuch as possible. If STA fails
Thigoddesodeclae patk ete catitratinbyg SERS wiftoiowat iecdirora
packet containing CIS information is not returned by
dueT¢ ifmeth4r tThersediot €heSTAGredtddtesuhdtidiarsmtidd thesTAL,
packet containing RTS information in accordance with
STAP hwaiaadémrbackaoffdgmotader e.anal tthdm straneni 85A2 macket
down the NAV at tine T4, and transitions into normal
congganeng REthilgforpagdpn pinsaine. TThudit dadegeoiasud f itigne,
fromthat the packet containing CTS information is not
STAP b maf iZeGRed Zee A9K o1 the et dide gigigously

cket on%i'ning RTS i nformati on,

tra%%ﬁ%ﬁ?%@ng Gt 170h IR U et ShER0 st it
candfg8e SISFUL AP SFET L MU LIS, A0NE o <
incAUEATEAARNAR, SEELUS A IGDRATIML D be, i,
Eur§§ﬂé¥]§HA¥ Qe@@@v%ﬁ?i%hkﬁtE”rEEﬁrH§C§%5aé§%%‘Hdﬂﬂélning
CTS information at time T6 based on the information described
in the RTS SMH. At this time, STAl refers to the RTS Sequence
and RTS Received MAP in the RTS SMH, and thereby recognizes that
STAO has not recognized the reception confirmation of the
previously received data unit. Then, STAl decides to include
ACK information in the packet containing CTS information. Or,
STAl determines to include ACK information because of it’s
holding untransmitted ACK directed to STAO. Further, STAl
deletes the already received packet from the receive data unit
candidate list to update the list, and then generates CTS
information.
As a result, STAl returns a packet (i.e. CTS with ACK
multiplexed) containing the CTS information and the ACK
information at time T6. For ACK information, the ACK

information corresponding to the data flow specified by the

received RTS information is described.



CTS information, and refers to the RA address. If STA3

cannot confirmthat the packet is directed to itself
weaodsheigeesul t, it sets an NAV and stops transRCTAPING/015962

over the time indicated in ®he Duration field or the

like. A s aresult, STA3 is kept in transm ssion

prohi bited state until tinme Tb which is the tine

indicated in the Duration field. This packet

Comd @i d¥ PE-ETi hTAHdBLEERB i Sof €56hVEY BISOTHY nSARQation

which is the inténded destination. STAO decodes the

and RORUi napdnb hepebysTmeregairzesd Ae £6116MENGase\bni She ACK
ready to receive and it desires to receive at the

inféFansids s iSanor&d Be t dlicbateat & tiditea RAGEAL el b idid Bg sTAL
the period indicated by Duration. STAO calls data
fromnthe whiaakmdian deea nansim thediat ttehel Speciti edlds; STAO
transm ssion rate during the specified period,
genbegiani rg wewh thendnitst derism | mntife tradddietedatdsiuni tand
candidate list in sequence. Then, it generates a
determheasta datanpackedatanm it dpspedsont thaheedatbsst. STAO
packet transmi ssion is conpleted at tine T6, and STA3
trapgpihs ithe theisgasoeratadibntafPaTret radf fdi-nsPAErowts time,
.. transmssion until T6. Therefore, the receptiqn by
1t EfACT®°RotiThi hadr 8¢5 ELYPRpRITiatidn8 Toft ta® packet
._.Procedure FIG 8 to .FIG 1,0 and, Fl to F 23
lnf?Flf‘%E%?%tjé“%lcrﬂﬁfﬁb‘? 16 g@iér’fﬁsegh&ftaﬁﬁé %B%Fi@:ﬁ? i ed
transmitti ang.r I ving73. procedures aegcording.,to
oy (RECETRAL A, nuekt B, Yelf R ane eSS PR L P arore

Bit?ﬁgki’é%hi %%.o‘}ﬁnatt'l%n‘:%%@%ﬂelkggtﬁ%?thoad &&@é’rggg_‘? t8 pe

resent i nvention scribed in de
traR83fdt 08 1benot present any more.

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 apblication, 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.

E-2. | E ] F Appl i

FIG. 21 illustrates the second 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

transmitted from STAO to STAL. This example is on the



CSMA procedure described referring to FIG 7 . E .

First Exanple of Application FIG 8 illustrates the
woizoesto4essanpl e of application of transmtting RawJP2004/015962

recei ving procedures in a wierel ess conmmruni cation

system according to the present invention. The figure

illustrates an exanple in which two data units are

transmtted from STAOto STAl. In this exanple, the

15&5@% of. a it j.ch n tr Ltted, i
aSSpacketni ;Ch%?ctm ?gg trgm\g%lelf: aé;% é%lecgy %%%Q%De‘ﬁﬁl%%)c&?r be

tran SHREE &4 e rAGKe( bAHAEK) id S1 SREELh 80 @Se 1R GagR M e ACK
be. STAO starts the procedure for transmtting data

(ImUmEks B¢ domerak@ 1 anghstiacds backoff: count in
accordance with the CSMA procedure for acquiring

t r 80 ssikaftsrtightoroteeulias kiofif teaunsiniits iconphebathiis at
T, and it is confirned that the mediumis clear
timeUrd ngnichissapesiloackdherebone, 15T ¢ rdarsod tel teh pack €SMA
containing RTS information . After STAl receives trie
profa@ick fect adatior ing eirbnsiti ssten nsg dhtpackee kanitaf hicognt
. CIS.information at time T2 based on the information
is cegpdisitisedat i ivhenRIS SMEOAfisnegTAD | ddw pedivhel Trdear
directed to itself, it transmts a data packet at tine
durimg  tRis (ReEiedme, TERAOTHRERr i FER] ntrRESAEKSTyPhe Packet
ggrti on of the_ data packet information indicating it
con

PR R igE o be returned by delay ACK74
(Do A A S SAQ SEschbSS | 0 Sy e
a p%\n@ftc%% 'u orz%’%rr?ﬂig s ¥ A-Racksh Le £e68 YS9 AYaSTA 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, 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).

However, STAl detects an error when it receives the data
packet and cannot accurately extract the data. Though STAlL
should return an ACK, therefore, it does not transmit an ACK
at time T4. (The ACK in the figure is not transmitted.)

Since STAO cannot receive ACK at due time, it judges that
some error has occurred in the previous data. Thus, to
retransmit the still stored data unit directed to STAl, STAO
waits for a random time, and then transmits a packet containing

the RTS information at time T5. As mentioned above, STAO has

not received the ACK of the data it previously transmitted. At



To further transmt the stored data unit directed to

STAI, STAO waits for a randomtine, and then transmts
we 2peaKets7cont ai ni ng RTS information at time TBCTAP1004/015962
~this point of time, STAO has not received the ACK of

the data unit it previously transmtted. Therefore,

STAO generates a transmt data unit candidate |ist so

that the previously transmtted data unit is included,

thlgrtdln@n§hé£8’f8§e ary Al geMd hased ; anct dha cld ﬁéqué&%%ortlon

receives it, its returns a packet containing CT

in mé @{msMHnt@éttﬂmeE@e%&sse@h% hbhe iRtermBLieA should be
described in the RTS'SMH At this tinme, STA refers

addea.t hertRRS Sequenoe ansh ISt Regai ved MARH i e RTtR quest
SMH, and thereby recognizes that STAO has not
multépbgreded the reception confirmation of the
previously received data unit. Then, STAl decides to
i nchfider AGK e infiorgrathion, iSTAherpacket « @ecien npr@ESning
information. O, STAl determnes to include ACK
CTS| hibermaliiom récadse 6P baseHobdi Hee umtfersatterdeatibed
. directed to STAO. Further, STAl deletes the already
in the T Packdt Fhbm EhBer eeBRYergdheas ubptthamiiddieguest
l[ist to update the list, and then generates CIS
pOth%rhﬁtF iy R”A%SS%HT e30Ft EheFRPY é@&%@l&%éﬁ&t GIAD 1is
| exed). cont ai the

e i by Har T Ak ¢ HEORCR BiF o AGETLOn 8t L # e TBEoRor Ther

ot Pl AP 5 RO L6
t

e PR 2 SR UL LSS 08 U, A

pac§g€‘(%1%§rt"ﬁtee§e@éit78|éé’ﬂ‘@ur@?@%rﬂﬂ&% AGK+t to update the
list, and then generates CTS information.

As a result, STAl returns a packet (i.e. CTS with ACK
multiplexed) containing the CTS information and fhe ACK
information at time T6. For ACK information, the ACK
information corresponding to the data flow specified by the
receilved RTS information is described.

' After receiving the packet containing the CTS information
and the ACK information, STAO operates as follows: based on the
ACK information, STAO deletes the data unit already received
by STAl from the transmit data unit candidate list it holds;
STAO generates a new transmit data unit candidate list, and
determines a transmit data unit based on the new list. (In this
example, STAO 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



i nformati on, STAO del etes the data unit already
recei vedby STAl fromthe transmt data unit candi date
woizeds/4i46hol ds; STAO generates a new transmt ®#ararPr0¥/o15962

candidate list, and determes a transmt data unit

based on the new list. STAOtransmts the thus

generated data packet at T7 . At this tine, it

describes in the ACK Type portion of the data packet
packetoimabioatiodi catiogtitgdesidesithat tAGE shauldded be

returned by imediate ACK. At the sane tine, it
retdesedibgsitmeihetdOREKBIi t portion information

indicating that a data unit to be transmtted is not

pr e8eert HWL morae i werthsTAk trepeiclest t her daieo qraickes ,that

it recognizes that it is desired to inmedi ately
it kg dpsiiredako Aorediradralivher Ak Typenp®tX i divdm theeACATApe

S\WVH. Then, STAl returns an i medi ate ACK (I m ACK)
POrpheRetn ddte &8FondMHg t Then héTPel evalrtraatan fimovediate ACK

tine T8. In this exanpl eof application, the Duration
(Imf%*%%iH?Cé%&h%éERéPOF@l%ttOSgh@ haelpvanpfdiata &4 ophet time

time period until the tine indicated by arcuate arrow
T™-in FIG 8. E- . Second Exanpl e of Application FIG 21

l'ication of

il t th d I f_a _
Lr aHE DI R A PO g PP oo iR A SO R g Ieb4n each
[ [ ding to the present :
pac R . T rgare T reeFat éc%ea%lé&a@parelgq;d i the
; [ j f STAO to STAl. is
tlm%%ﬂ%%%%@gﬁﬁtﬁ%éggﬁ@%&% ?rjintﬁg?'t € nunber of data
units which can be transmtted in one packet is
limted to one and i medi ate ACK

E=3. Third Example of Application

FIG. 22 illustrates the third example of application of
transmitting and receiving procedures in a wireless
communication system according to the present inventioﬁ. The
figure illustrates an example in .which one data unit is
transmitted from STAO0 to STAl. This example is on 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.

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 Tl, and it is confirmed that th.e medium is clear
during this period. Therefore, STAO0 transmits a packet
containing RTS information.

After STAl receives the RTS directed to itself, it returns



(ImACK) is constantly applied. STAO starts the

procedure for transmtting data units at tine TO, and
webtearsigi4sackof f count in accordance with the CBUWIP2004/015962

procedure for acquiring tram®sm ssion right. The

backof f count is conpleted at Tl, and it is confirned

that the nediumis clear during this period.

Therefore, STAO transnmits a packet containing RTS

a paAEOF Ntk ofn Ald i STAlrd.eeLi VoS LberRfe dbrected bR the

itself, it returns a packet containing CTS information

inf@nd § 180 T2 basatk Ot hend n{os Maizon described in the
RTS SMH. After STAO receives the CTS directed to

| t setfe@tsSTHOTE B2 viels thanemst slia dalcdl packeats Atf bt ime
T3. At this tinme, STAO describes in the ACK Type
T2, pdr ttiremsafi tishe @kt geaddedt aithfcamearzon Andilcad ithiged,t STAO
desires that ACK should be returned by inmedi ate ACK
des¢t b dCKn thedwEVErpe STALidet eftthadatrnmackdieiniformation
receives the data packet and cannot accurately extract
indi¢rtbdad dt Tredyghs STAt deEuBHovdtube watwaked therdefiedédate
it does not transmt an ACK at time T4. (The ACK in
ACKtHa#iCGur-e S Wt serenshne t e¥t)0 Slafer R0 ieakhetMore Bit

receive ACK at due tine, it judges that sone errqor has
POr bty APP T T RE H%W%W%tt%t ?h%an@alizé%artaﬁqgﬁﬁt iheot
still stored data upit dlrgﬁedto STA TAOWal
STO¥R? 2Dy FREEm t PRCERT L8nERTESVED wl thout

errconta| ning the RTS information at tinme T5. A S
Hent i oned above, STAO has not received the ACK of the

dat tt At 17
Setonk RiSYLUNY ORI el A LTARLS e cono

detects an error when it receives the ACK and cannot accurately
extract the data. Since STAO cannot receive ACK at due time,
it judges that some error has occurred in the previous data.
Thus, to retransmit the still stored data unit directed to STAL,
STAO0 waits for a random time, and.then transmits a packet
containing RTS information for data retransmission at T5. As
mentioned above, STAO has not received the ACK of the data it
previously transmitted. At this time, therefore, STAO
describes in the ACK Request 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 refers to the ACK Request
portion in the RTS SMH, and thereby recognizes that STAO is

requesting that ACK information should be transmitted. Then,



in the RTS SMH that it requests that ACK i nformation

shoul d be added. (That is, STAOtransmts an RTS with
wanos@kisequest nul tipl exed. ) After recei vi ngPCIiTB2004/015962

STAl returns a packet contaoning CTS i nformation at

time T6 based on the information described in the RTS

SWVH At this tinme, STAl refers to the ACK Request

portion in the RTS SWVH, and thereby recognizes that

sTaPHQilde d edueshiRg Adwat nAGKyLRE 8HMRY it‘?llré %Q@%\%QK PRitaining

transmtted. Then, STAl decides to iInclude

cTsi eyt h | nrukeperacket bt s G nheremd iryult
Further, STAl deletes the already received packet from

of the dleceie rdated viedi baecanditlaieg | dst et odupdah ecid@ecceive
list, and then generates CTS information. A s a

dataesult caS8Adatet Ut sis, alpatketdatia S TAOTSewtitrh sACK transmit
mul ti pl exed) containing the CTS information and the

has AGern pfloemdlyi vecatvad me Thels , FOTAACKe tufos natlivoan AGK, and
ACK information corresponding to the data fl ow

doegpeeffretiuby €hHe iefein@di®TS information is
descri bed. After receiving the packet containing the
CTS:$ it oF 9t} on Bl tiedux@ie isnPerdiet s SHAC e arrdpe £CK

. as follows: based on the ACK i nformation, STAO del etes

infprEabaPR it TdFMead§ rec8Piedr bl STAFO¥PRkipRe the ACK

. __transmt data unit candjdate list it _holds; STAO

lnfaﬁﬂ%léé‘P%scgrﬁ%\?\P??%%% °45tg @ﬁ’1iI°t”1 &aryi &é’teé?Hfﬁﬁd, B¥hdhe
deternkggsigftrangnit datﬁ?unit based on .the new |ist.

recffﬁe?hls exan%F%? StA0 T e %ﬁ%h?? ‘the data unit it
gerr rhd sty BACR DA F ren AR T fiSoppation,
sTaBeSGaGRESLL O the) AGK TR hArt ien Ofudhe datarl g to sTa1
it has held has been already transmitted, and terminates the
transaction.
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.

—4. F nE ] : licat

FIG. 23 illustrates the fourth example of application of
transmitting and receiving procedures 1in a wireless
communication system according to the present invention. The
figure illustrates an example in which two data units are
transmitted from STA0 to STAl. This example 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.



packet information indicating it desires that ACK

shoul d be returned by i nmedi ate ACK. Wen STAI
woesEsiMes7t he data packet, it recogni zes that PCTiIB2004/015962

desired to imedi ately tramdmt an ACK, fromthe ACK

Type portion in the DATA SMH. Then, STAl returns an

i mredi ate ACK (I m ACK) packet corresponding to the’

rel evant data flow at tinme T8. In this exanple of

appéﬂ_‘ﬁﬁ“s:t%tst P ?}é@e'd%@ef fSkdcfé‘ngﬂﬁ'EtEﬁgKﬁ&té Sutls at

So t i ndica the time period until

tlmé L] C%tn%d s@ﬁr@%cyé‘&ﬁoﬁf rQWAM ibl G B rddcs w1t-‘fh't‘h‘1> CSMA
arrp e of Application FIG 22 illustrates the th

pro XA &oef 2 3gRl I £3¢ iternehikkanan{ they ange '}ﬁﬁﬁéd@ﬂ"ﬁount
pr ocedures in a wireless conmuni cati on SySt em

is caapQledicdgat arlt,i hadpriesenton fvigidd ahatTh@efh@diem is clear
illustrates an exanple in .which one data unit is
durit@nsiiitt edettoin STAQdre fSHA,. JhRO ekaaptwits an pheket
assunption that the nunber of data units which can be
contaamsng tRBY imfomeipaoket is linited to one and
i medi ate ACK (ImACK) is constantly applied. STAO
st drfteent AEApreivics thoe RlbahbraitpAg-alatacdfi tist geturns
time TO and starts backoff count in accordance with
a p@wéemiﬁwe%r@if o A iy 2 ¥ aksBesSPoRappghen the
The backoff count is conpleted at TlI, and it is
lnf%@ﬁ?ﬂ%od%%%]fll?% Rdiin S P8 duri ng this period.

oLl ot e STAOLLAS (5,2 packel, conalnia0 FTS e o
trarllén‘?f‘lcé a &ata Sta%!’{n% a9c time T3. At this time, STAO describes
in the 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, STAO describes in the More Bit
portion information indicating that moxre transmit data unit is
stored. This data packet is received by STAl without error.

Further, STAO Jjudges whether STA0 can . complete
transmission within the period indicated in the Duration field
in the CTS, transmitted by STAl at time T2, if STAO continuously
transmits data packets, starting at time T4. In the example
illustrated in the figure, STAO0 judges that, if it transmits
the next data packet, it can complete data transmission within
the period indicated in the Duration £ield in the CTS. Then,
STAO0 further transmits a stored data unit directed to STAl at
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,



a packet containing CTS information at tinme T2 based
on the information described in the RTS SIVH After
weBdB/mewei ves the CTS directed to itself at tPOEJIFRDI4/015962
it transmts a data packet &t tinme T . At this tine,
STAO describes in the ACK Type portionof the data
packet information indicating it desires that ACK
shoul d be returned by inmediate ACK (I mACK) . At the
sTAS B 44 iBs STAQ daRsrd BeS %)Brttrl%ﬂ\@h%o%tﬁ%rﬁ HABicating
information indicating that a transmt data unit 1s
a titsistioredaanyi forL nothksodabiaaRgcketel s MeCLIMRG BYcket
STAl without error. STAl returns the ACK of the
is received watsraHovemesut JAQet ects an error when it
receives the ACK and cannot accurately extract the
datitherSiqTre TFEAQivarnaher deebveaARiktat idueccom@,iziets that
judges that sone error has occurred in the previous
it idatlasiThdsio tlomedtipdrdm tréhemstidh 28Kr €dotatlae AGK Type
directed to STAI, STAOwaits for a randomtine, and
portitrenin rdyes RRTS aMPacKBteroo T nine) \RTS iarf dmretdiete ACK
for data retransm ssion at T5. A s nentioned above,
(InrAO s kedt Coreesperdimeg tackhefrelrvaat glatia flow at time
previously transmtted. At this tinme, therefore, STAO
T5. describes in the ACK Request portion in the RTS SWVH

that it .requests that ACK infor i on shoul d he _added.
That™ F@}S&R@%ﬂ rﬁ&psllgﬁtﬁ?@%%ﬁ Dpr Agon édgdsyin each

e R A N
cind e DLOLRYL O, deper] Ly LenfIS ML AL this

RTS SMH, and thereby recognizes that STAOis

FIG. 9 illustrates the fifth example of application of
transmitting and receiving procedures in a wireless
communication system according to the present invention. The
figure also illustrates an example in which two data units are
transmitted from STAO to STAl. In this example, the number of
data units which can be transmitted in one packet is limited
to one. With respect to both the data units, immediate ACK is
specified, and the transmitter station 1is permitted to
continuously transmit 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 T1l, and it is confirmed that the medium is clear

during this period. Therefore, STA0 transmits a packet



requesting that ACK information should be transmtted.

Then, 80 STAl decides to include ACK informationin the
woactsa14ont ai ni ng CTS i nformation. Further, SPAI/IP2004/015962

recogni zes that, as the ressdslt of the already received

packet being deleted fromthe receive data unit

candidate list, all the data STAO desires to transm't

has been already received. Thus, STAl returns only an

conf&Kningdrdgesnnoinseignn CTS information. As a result,
STAl returns a packet containing only ACK information

at After TEAIROEcAGKes therrmt HoRect B tACK tisriar, Nt irdturns
corresponding to the data fl ow specified by the

a paeketvednBISin§ocTat inflorsateserabethin&f rer baged WrNGhe
t he packet containing the ACK i nformation, STAO judges
infohmataph dbecribednit daeaRDHi $MMi rected to STAl it
has hel d has been already transmtted, and terni nates
t hertreins§8RDorredai idd steraffiSectimppledatticonj tsbet, it
Duration fieldin each packet is set so that it
tranﬁlaiLEétae%aw@aﬂkﬁé EﬁéFF—@G Tht | Attid 2 Fhae ndT2ades dxjibes
arcuate arrow in E- 4. Fourth Exanple of

in A4 i eaki o GPO?@lPPl 3 r &bes @%‘@f@@r@f‘?‘éxé@ﬁpém@ftlon
mwﬁgﬁé‘ﬁ%" 353 SRR L SR B HE e
O il e
T 30 S B ST 0 0
sTARAGKS! RiTS Hh%&ﬁgtﬁoﬁ POE %éﬂlﬂ&r&egﬂéﬁﬁ& data unit.
That is, STAO transmits a data packet with the RTS multiplexed.
This data packet is received by STAl without error.

STAl recognizes that the data packet contains RTS
information, and then tries to transmit a packet contain.ing CTS
information. At this time, STAl refers to RTS Sequence and RTS
Received MAP, and thereby recognizes that STA0 has not
recognized the acknowledgement of the data unit previously
received. Then, STAl decides to include ACK information in the
packet containing CTS information. Further, STAl generates a
receive data unit candidate list based on the information
described in the RTS SMH. At this time, STAl deletes the already
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. Thus, STAl returns a packet containing ACK



to continuously transmt a plurality of data

packets. 81 STAO starts the procedure for transmtting
wdav@/dniets at time TO and starts backoff coOURCTIIR2004/015962

accordance with the CSMVA prsdcedure for acquiring

transm ssion right. The backoff count is conpleted at

T, and it is confirmed that the nmediumis clear

during this period. Therefore, STAO transmits a packet

infEAM & i N RESI M O6PRLE O AfLEr 5SEAS EECREY¥ES: thein ack
RTS directed to itself, it returns a packet containing

mu]_ﬁ&Slé;Bé@)‘l‘@El@ﬂn@_ t4time T2 based on the infornmation
described in the RTS SVMH. After STAO receives the CTS

di rreptedstraoi ts@d fued thé ARk Somtdahanpauket atformation
timeT3 . At this tine, STAO describes in the ACK Type

and e ilefoahattiendat & fpaickettol htansatiton dadacatih@padded on
desires that ACK should b e returned by delay ACK

the CDel irATKYma t Atn t h@asaneort thre ACBTIOLdesertiibas $TAO Heletes
More Bit portion information indicating that nore

the tdatrrs vt tdatly eanlivt rpsesveddny STHils Tewra teckenisnit data
recei ved by STAI without error. Further, STAO judges

uniphephdidsraoldst cl&rdn@t%snamemssﬁammqemwaw a new

period_indicated in the Duration field in the CIS
tr a??%h% rﬁl"t”%%dlrb‘yt SRS 193 | F‘néT/@lét@éﬁﬁnr%%@sW ansmit

dat e PP A (RGE %%a¥f63?§3§%$3%&0 deafrives
he. t t
in tehel BRI phPE PR o ERRPAEh s R SRR i on
I ,
lnd&Jans tqstfg%sgoregd{%%a unlgggl&rﬂe}%% %ny]%]‘%lb tlmfwdlate
ACK T4 AP nkNE Smb i 0Bne SEAQA8aSELPESST Dt S ARG I YRS portion

portion
information indicating that a data unit to be transmitted is

not present any more. STAO transmits the thus generated data
packet at time T5. |

When STAl receives the data packet with ACK information
multiplexed, it recognizes that it is desired to immediately
transmit an ACK, and returns a corresponding ACK information
packet at time T6.

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. 9. As the Duration value
of the packet transmitted at time T6, zero indicating NULL is

placed.

E-6. Sixth E ] ¢ Apoli .

FIG. 10 illustrates the sixth example of application of



of the data packet information indicating it desires
that ACK should be returned by i mediate ACK (I m ACK)

WO 2645/he7sane tinme, 82 STAO describes in the MpCEJIBD4/015962
portion information indicatisng a transmt data unit is
not stored any nore. This data packet is received by
STAl without error . \Wen STAl receives the data
packet , it recogni zes that it is desired to

trahBREdE AL gl ¥ ahkansiude 130 ' pESQTuLPES AlenTypg p@ﬂ:'e@%ss
in the DATA SWMH. Then, STAl Treturns an i mmedi ate

conuﬁtﬁhé%ioﬁ%%}‘s@enpééé&?@%@'ﬂ@ﬂthe ﬁféfer{teh%%ﬂu%&; a This
flowat time T5. In this exanple of application, the

fighdeatilonsddeled bR BattpRAcketwd SySeleosuitiatatfon wherein
indicates the tine period until the tinme indicated by

twoardatad e warirtew bfeFl GraBsmiteed ..fhiit BTE@MIEe 6TA1 and
Application FIG 9 illustrates the fifth exanple of

simapphheats by tob daansniitsiawy andnsadeiedigeqn stadure@sSTAO.
in a wreless communi cati on system according to the

In pgridisenexanwéat i die Thenbeéguod adzoai Wndsir awbgchn can be
exanple in which two data units are transmtted from

tragypotEed gmAPne rpakftsiaxdaplteed theomrirbad bt igapgrmitted
units which can be transmtted in one packet is

to WPHF%EHGFORE%eanWt%T$espect to both the data units,

|nned| S S CI and the transmtter
st abto %@rgg Bt %FPHuBE%P?m%FE%ﬁ ‘fla’b%d%{‘&fss at

re for transm:t

ving 1) Sl gtaiy BF ?959 SSRREF (I O AT e Gt TSR
pro%éﬁ{gﬁrﬁg@ég%ﬁigcou%s&% s%%qlulrﬁ H% tr']fahsrgacskoflf 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. In the RTS/CTS Mux portion in the
RTS SMH, information is set which indicates that RTS may be
multiplexed into CTS.

After STAl receives the RTS information, it returmns a
packet containing CTS information at time T2 based on the
information described in the RTS SMH. At this time, STAl
recognizes from the RTS/CTS Mux portion in the RTS SMH that RTS
may be multiplexed into CTS, and it holds data units directed
to STAO. Therefore, STAl generates RTS information for
transmitting these data units to STAO. As a result, a packet
containing CTS information and RTS information (i.e. a CTS
packet with an RTS multiplexed) is transmitted.

After STAO receives the packet containing CTS information

and RTS information, it tries to transmit a data unit at time



Is conpleted at Tl, and it is confirnmed that the

mediumis clear during this period. Therefore, STAO
woOnesgi463 a packet 83 contai ning RTS i nformati @aT/JA00€015962

STAl receives the RTS direcved to itself, it returns a

packet containing CIS information at tinme T2 based on

the information described in the RTS SWMH After STAO

receives the CTS directed to itself, it transmts a

T3 W& @CEHE%TE@ TR ma Aot Nl 8+ LBy +FTAO daser hRes riBes

the ACK Type portion of the data packet information

in Ml Cﬁtkngr&}gg d%@k&@ént hat ACK shoul dg%k%ett utAed ¥ tion

i medi at e t the sanme tine, STAO describes in

indi bet Mag el Bidk spekki Rat Nk FRbLL0A Bdate tTRd KANSAkdiate
data unit is s'tored. Further, STAO adds RTS

ACKL nfzor ratd eamEot i AMFSIAC HeBgrabpethed tdad atand BitThattion
is, STAOtransmts a data packet with the RTS

infouhd T pdexedicEingahatpacket: rasismétedyes dnyi SHA stored.
withoi t error. STAl recognizes that the data packet

Furtharai 8SARTSIdaf R frat n bormanton heer ttrasstmbttiagsanbther
packet containing CTS information. At this time, STA

dataepBi§ -t 0SRTSe SREHeptdoznad tRPS Receilved AR abmeld in the
t hereby recogni zes that STAO has not recogni zed the

recetkPoRPEHgENent RSl JERET@AES ¢St IBierTsUdqn r eRerpERONSE
th Then, STAl (g(gci%gs to include ACK information in the
ehatRet 2EBntaTRi My T8 i PRbY FRAF M- Further, STA

Serer & e300, £ eCoLs 4008, Dl Candl dabe Lt based 01,
sna 0P ST IRLRU%3, 6yl G9A0K, LRSS Ve BRTKEL A ERM onac
at ‘Hﬁé ’T3a.nd (trﬁ%r% ngleéaéz%‘?a (B-a%]iég Cirnwﬁfhii%ﬁ' CE[%r 'ﬁ.plegfesponse
to RTS from STAl and RTS for transmitting the subsequent data
unit are multiplexed is transmitted.) This data packet is
received by STAl without error.

STAl receives the packet with the data, RTS information,
and CTS information multiplexed, and recognizes that this
packet contains RTS information. Then, STAl tries to transmit
a packet containing CTS information. At this time, STAl refers
to RTS Sequence and RTS Received MAP, and thereby recognizes
that STAO has not recognized the acknowledgement of the data
unit previously received. Thus, STAl decides to include ACK
information in the packet containing CTS information. Further,
STAl generates a receive data unit candidate list based on the
information described in the RTS SMH. At this time, STAL

deletes the already received packet from the receive data unit

candidate list to update the list, and then generates CTS



as ACK information, STAl describes the ACK i nformation

corresponding to the data flow specified b y the
woesEined7 RTS i nformation. Thus, STAl returns a&Cpaeiei/015962

contai ning ACK84 informati & and CTS information (i.e

a CTS packet with an ACK nultiplexed) at tinme T .

Af.ter STAO recei ves the packet containing ACK

information and CTS information, it tries to transmt

1nf§rﬂ§¥:§oﬂn' trbased- o Stﬂ@K%dﬁ{é){lrgﬂ ' @Q‘AlB@i%%Q:ﬁg)etéq%he

CK i nformati on, STAO del etes the dat'a unit alrea

ACKrl%Pi%r\ﬁ%d:l% §$@|reéf58miiﬁ%ttd @H@rﬁétéj%tléw@bécgﬁﬂgaqw €he

list it holds. Then, STAO generates a new transmt

recdatadurTt Canshifatfod i strurdheé rJesenm pesogntilzaRSHhat the
data unit based on this newlist. At this time, STAO

pacHlesceobesing a1 IAEKrhypeopor ehan:odndrniet dlad alpackeiit as
information indicating it desires that ACK should be
well eébaseaddbytientidi atfoACKEidnt (A IS ale clr s s SPA@he ACK
describes in the Mdxre Bit portion information
Typerebchitomgn hhe RATRatHHuDN fotmabeon rimkimiat bag iist desires
resent any nore. STAO transmts the thus generated
thageﬁ% pheket ke refnengg bwhanedTateriddei vad the zritatine,
acket with ACK informatjion nultiplexed, it recognizes
STAEh%?—S‘FJfllP%ScFééltll’l@dM@JéelPrﬁﬁ%d%Odftté{% L PARERAL IaR A icgkdng
returns a corre%%ondl ACK i nformati o packet at

thaguone, LrRPS Tk atpt % BB tapplS dtS%n, FPhe"Blr ab F oh addsRrs

in each set so that . it indicates the

ck
mf?%%@? uﬁrﬁ]flg%ht‘ﬂsﬂ%aﬁl%ﬁl%& %%t%yurzfr dat o
arre ”1?;19 retﬁr%s%_%epa%‘}gea’é | 20 nli% %GE{?LD_I% ion,

transmtt at ti nme Zero iTdi
CTS information, a data unit, and RTS 1nformatlon at time T4.

That is, STAl multiplexes and transmits the following: a data
packet in response to the reception of CTS from STAO; a CTS in
response to an RTS from STAO; an RTS for transmitting the
subsequent data unit; and an ACK corresponding to the reception
of a data unit from STAO.

STAO receives the packet containing ACK information, CTS
information, a data unit, and RTS information, and tries to
transmit a data unit based on the CTS information. Based on
the ACK information in the received packet, STAO deletes the
data unit already received by STAL from the transmit data unit
candidate list it holds. Then, STAO generates a new transmit
data unit candidate list, and determines a transmit data unit
based on this new list. At this time, STAO0 describes in the
ACK Type portion of the data packet information indicating it

desires that ACK should be returned by immediate ACK. At the



placed. E- . Sixth Exanple of Application FIG 10

illustrates the sixth exanple of application of 85
woOnersgai46ri ng and receiving procedures i n a WPCEURE®4/015962

communi cation system accordisng to the present

invention. This figure illustrates an exanple of two

-way conmunication wherein two data units are

transmtted from STAO to STAl and simultaneously two

samgaﬁﬁném'stﬁoaﬂgst:‘:?ﬁﬂé@ thedd wepm STA p@PtgﬁQnﬂcﬂ:n{Q{ﬁon
exanpl e, the nunber of data units which can

1nd1&§ﬁ§ﬂ§tﬁl@ﬁt i) e Racket ol pel LALhEAIEReONEs r?eﬂfj pleként
permtted to multiplex RTS into CTS. STAO starts the

any piceedurarther] rainsdd Srn0gde digt ac tdd ttheatel IR alGhiBNEron
starts backoff count in accordance with the CSVA

theprecetlue@ Parkaic qul thagt temnsiy St aed¢idpdd .tolheeturn ACK
backof f count is conpleted at Tl, and it is confirnmed

infohmttidme. metiniinars clirar tuwe imerdives pecked. contains RTS
Therefore, STAO transmits a packet containing RTS

infopfekrheni oas | wetlde RTSIATS WerepeatebonClA t hewRESation
SWH, information is set which indicates that RTS may b

CorgesRPRAbI@XE TR CTS! aFF@rdsTiNles ceeitanamhe ks CTS
information, it returns a packet containing CTS

InfpRpREHAR T orf PAY gﬁpﬁ%a?lﬁgb%%%ﬂe%r% % fi'Sr MatPERAtL on is
described, in the is ti

ore S g e LBaTer CrACREI0sr { RES TocHe e Syl

be a%tggskny be multiplexed into CTS, and it holds
%%% itS directed to STAO. Therefore, STAl gener at es

ST i L ors‘fﬁb:rxg%%@fﬁ ttﬁu%”ég&iét %1838 ndAL B 3L ack

information, and CTS information at time T5. That is, STAO
multiplexes and transmits the following: a data unit in response
to a CTS from STAl; a CTS in response to an RTS from STAL ; and
an ACK corresponding to a data unit received form STAI.
When STAl receives the packet containing a data unit, ACK
information, and CTS information, it extracts the data unit,
and decides to transmit ACK information corresponding thexreto.
Further, when STAl recognizes that the packet contains CTS
information and ACK information, it updates the transmit data
unit candidate list based on the ACK information. Then, STAl
decides to transmit a data unit as well based on the CTS
information. Thus, STAl returns a packet containing ACK
information and a data unit (i.e. a data packet with the ACK
of the data unit received from STAO multiplexed) at time T6.
After STAO receives the packet containing ACK information

and a data unit, it refers to the ACK Type portion in the DATA



containing CTS information and RTS information (i.e. a
CTS packet with an RTS nultiplexed) is transmtted.
waRv@r456A0 recei ves t he packet contai ni ng CTSPCT/JP2004/015962
informati on and RTS informe®ion, it tries to transmt
a data unit at tinme86 T3 based on the CTS information.
At this time, STAO describes in the ACK Type portion
of the data packet information indicating it desires

smut hata AR L-dBenriekur pedt by iimadisat-e sACK. irﬁﬁe&hgtely

same tinme, STAO déscribes in the Mdxre Bit portion

trah&hOf mahi Qe ndi eAELNY dThaat FEertd ags Bdr rdalbidiidg | AcK
stored. Further, STAO adds RTS i nformati on for

inféraashoh thagkanotheridatazunit. Since RTS infornmation
is also contained in the receive packet, STAO
genkr athess aBbS el Bkampati, ohhé Murespens € itdier ehoecaghdpacket
adds the CTS infornmation. A s a result, a packet in
is whtchod&haf titie IRES dartfesr Métel drimeapctileel CES-il the time
information are nultiplexedis transmtted from STAO at
indi¢aked Ry @ERvatatis argogata paEket0 i n Simiceht@FSdea length
. response to RTS from STAl and RTS for transmtting the
is debsepieed RefarehpndarkerufTs plebegndsien angneregafed,
Thi s data packet is received by STAl w thout error.
cackThipra et vER1EReCPpACRRtSHFth the data, RTS

i nf i d. CTS inf ' | tipl d, d,
0 AL SR SIS AL oL P LRSS e
. _Th ST j ; ' ket t ai.ni CTS
L R
' , d [ t_S
oxafES TREES SR 1S, Dol Epeoanizgs Abal SIEC.

a s14Qnk1 f%]%ié‘ls k% 158Cc8 V& nd BYSr STA s d8%H £85 1 Duration

i ncl ude
value sometimes.

Further, there are cases where a Duration wvalue is set
on the assumption that RTS information or ACK information is
not multiplexed and an actual packet is transmitted over a
period slightly longer than the Duration wvalue. Since the
length of this information is not so large, however, great loss
will not result. As the Duration wvalue of the packet
transmitted at time T8, zero indicating NULL is placed.

In the above-mentioned embodiments E-1 to E-6, it 1is
judged whether to set “information indicating RTS may be
multiplexed into CTS” in the RTS/CTS Mux portion in the RTS SMH.
This judgment can also be made based on the history of
communication between RTS transmitting station and station as
its destination, or the packets received from the station as

the destination of the relevant RTS in the past. Referring to



information in the packet containing CTS information.
Further, STAl generates a receive data unit candi date
woizeds/sased on the informati on described in t heCRIBR004/015962
SWH. At this time, STAl del®tes the already received
packet fromthe receive data unit candidate list to
update the list, and then generates CTS87 i nformation.
Further, as ACK information, STAl describes the ACK

thel PEDEVBRLE QY £KAMH LS PABLGERYLE St RE 1daka i o¥h spedd kedkone
by the received RfS i nformation. Furthér, STA

exafiptegnizesht Bat cbherpacket cg€ppt 8 NSuETi EFRBLLOH . with
and transmts a data unit as well based on the CTS

whethéor thki enatSFTAl adeskei bestinathen AGK Typenpoasi @itd nit
the DATA SMH information indicating it desires that
desACKsshoukdabentiét o nedbyRT sediasei ACKng Astat hen samenot .
time, STAl describes in the More Bit portion
i nf onrdts erRainpdecialtliurtatzd AOrElG r ddsnd TAD dtransmit sikl S
stored. Further, STAl adds RTS information for
(PO} y oA tEitig ngnoT BelP ldat aTHhitranuig;s BRAR (-2 ur pedaSTA O
packet containing ACK information, CTS infornmation, a
retyapra B6Kt (Pand RTS information at time T . That is,

STAl. nultjplexes and transmits the follow ng: a data
PackBTSi il dSpGRSETED THELr s pRPOHOBE S EGhoSTAD the

oaef, SR bR b T O DL P TR ke enae
sragOREPIRONEg bofat RECLEEERt Lonoloa, data unt from

e
moo L LS R O B ol VAR
STAl holds data STAl desires to transmit to STAO.

If STAO recognizes that STAl holds data directed to STAQ
when STAO transmits an RTS to STAl, it sets in the RTS/CTS Mux
portion in the RTS SMH “information indicating that RTS may be
multiplexed into CTS.”

FIG. 24 illustrates a case where this RTS is transmitted
as P4. In response thereto, STAl returns a packet containing
CTS and RTS SMH related to its own data transmission, that is,
a packet (P5) wherein a CTS is multiplexed into an RTS. Then,
STAO transmits a packet containing data in response to the
received CTS SMH and a CTS SMH corresponding to the received
RTS SMH, that is, a packet (P6) wherein data and CTS are
multiplexed. Subsequently, STAl transmits a packet containing

ACK SMH corresponding to the received data and data

corresponding to the received CTS SMH, that is, a packet (P7)



data unit already received by STAl fromthe transmt
data unit candidate list it holds. Then, STAO
woenerai4es a new transmt data unit candi date PCTUP20a#015962
determnes a transmt dataanit based on this new
list. At this tinme, STAO describes in the ACK Type
portion of the data packet information indicating it
desires that ACK should be returned by i nmedi ate ACK

whefbiHhe88, sameadk MB.e IR descEhbespiidie MBRE Bidnsmits

portion information indicating that a data unit to be

a.péé@ﬂ§ﬂ@@©e@ohﬁaﬂﬁin@Uﬁ%@@MHaBMrﬂgéﬁon&Qﬁéhﬁith@ﬂ%ﬁélved
STAO extracted the new data unit fromthe recei ved

datapacket without error, it decides to return ACK
informati on. Further, since the received packet
contm@itiz: BkSmpnkot Mht s ona asdwel IEIGSTAD, genemates &emple
i nformati on correspondi ng thereto, and al so decides to

illusénshed i ICLS2i4nf SITARL T oam siThies geTeer(®0) ngSPROCedUL ens
for CTS information is the sane as descri bed above;

CTSt higkef ¢T&1 trsndwstcei PATANRE)I,| abd 9BAP tred theyseACKh(R3) -
STAO returns the packet containing a data unit, ACK
i nflBeheu iidn 1 sapasumsdi Hiak mut dheatiorp fil Tporthgn iy, the
STAO mul ti pl exes and transmts the follow ng: a data

DATHNYH /Iy BRpAE Y0 Pa €953 iR SPATA a1 ETS PRsFeipeAsehat

STAiiaFg b Fo 1 82efioba @grmq%”té\‘:%mé"ré%""r”SLS.gvéi the
Cre i &oﬁg?s. e

mos?ﬁ:enr gfc ?@%%ﬁ%%‘” [{%tééi{‘tﬁgif er&t%ﬁ?lQZe that

mhen recogni Zes

STAEaﬁ!i‘)je.g C&Q%Q' 8sp €T §eéf£8£ ”‘é‘&' E’PaﬁEHl@% é‘fz% mation,

ates the transmt
In this case, the follow1ng can occur even if datadirected

to STAl is not present in STAO: because STAl holds data STAL
desires to transmit to STAO, 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,
STAO writes in the other fields in the RTS SMH information
indicating that STAO has no data to transmit.

This RTS is a dummy RTS which is different from the RTS
proper which requests data transmission of the destination of
data transmission. Other surrounding stations than STAL
receive this dummy RTS, and thereby set an NAV and refrain from
transmission only for the Duration described iy the RTS. Since
the other surrounding stations refrain from transmission, it
is easier for STAl to transmit RTS for transmitting the

subsequent data unit. That is, STAO transmits a dummy RTS, and



unit candidate |ist based on the ACK i nformation.

Then, STAl decides to transmt a data unit as well
woasest4o67t he CTS i nformation. Thus, STAl ret uPaT/JR2004/015962

packet containing ACK i nfor9tati on and a data unit

(i.e. a data packet wth the ACK of the data unit

received from STAO nulti plexed) at tinme T6. After STAO

recei ves the packet containing ACK informati on and a

can GHA MY hakblif ebghiedt fot @@Pﬁ%-@/&?ﬂ% RirN-#dhdibession
DATA89 "SMH, and thereby recognizes that it is desired

righ®. | meedidel,t §80s b &nfAGentineRe cSTAOthel side fuent
correspondi ng ACK i nformati on packet at tine T7. In
datd henaboveoexampl e, the Duration field in each packet
IS set so that it indicates the tinme period until the
ti NBLG ndRBatidd unt rartesat® ansewwhrrkl Ghid. dSnnge RTlde is
data length is determ ned beforehand when CTS
trangfiotbadi ea P4 .geder ategoneac thBuredioi, ors TAdl e farnize the
set. Wiether RTS information or ACK information is
operutiPpl exed iransnidtuired Wacksubissdurkitondata unit in
therefore, Duration cannot b e exactly specified
accepppnfams.th Bhe cagdnativoRI $ F T Spehrcgdoase, Wetighrally,
| arger value allowng a margin.is set for the Duration
STA} of Heb 5Bt IRSES FU Horco HePd e 8752808 GRLRES] o 1 ts

o YRR B SBLAE. Lot o, Lhe osuplion hat BTB. e
confliBEbRPRRClel S NS L AYELC 21080 L SO
crafBhPe ok G W S BN o B R 055
recelved CTS SMH, and STAO transmits a packet (P8) containing
ACK SMH corresponding to the received data.

In the example illustrated in FIG. 26, STAL transm;ts RTS
(PO) to STAO, and STAO can receilve it without error. However,
a problem arises. During this period of time, STAO interpreted
the Duration field in a packet transmitted from another station
(hidden terminal (not shown) for STAl), and thereby has set an
NAV. Therefore, STAO cannot return a CTS. STAO receives the
RTS packet (P0O), and thereby recognizes that STAl holds data
STAl desires to transmit STAO.

In the example illustrated in FIG. 25, STAL sets More bit,
and thereby STAO recognizes that STAl has the subsequent data
unit. The example illustrated in FIG. 26 is djfferent in that:
STAO receives an RTS from STAl and thereby recognizes that STAl
has the subsequent data unit. In the latter, STAO sets an NAV

and thus cannot return a CTS. Therefore, though STAl has the



transmtted at tine T8, zero indicating NULL is
pl aced. I n the above -nentioned enbodi nents - to E-6,
wOoRo0sp4j4sdged whet her to set information indi cCRCTAB0BT®S62
may b e multiplexed into CP8" in the RTS/CTS Mix
portion i the RTS SMH This judgnment can al so be nade
based on /the history of communi cati on between RTS
transmtting station and station as its destination,
sub&Eqhber Paekeat sufacei yed -4 theasiriioo@SobB®ation is
destination of the relevant RTS in the past. Referring
stopp88. the rel evant draw ngs, description will be given
el ow to sone exanples in which control is carried out
I N Bcenh danos: Whd fehebhehgt den statir@vaasitlddta directed
destination of RTS holds data desires to transmt to
to $Twl RIS doansmddntng nssafioonberanet STRh hbedsxdayd eSTAL
illustrated in FIG 24, STAl transmits RTS (PO, STAO
desieesirhg CT8neRi), tSTATAO, adg@iot & BABAI{TR2)an HRE STAQein
. returns ACK (P3). Here, it is assumed that, in the
“infipreaBlen pordieating the tDATA SMH byf mupé ipaeked peto CTS”
. containin%'DATA, it is described that: STA still _
is ardl 45 e RTH/CESt ¥ o 110, 18TAE R3SdIFME he At this time,
information in the Moire Bit portion of data npst ,
STAP WERERY rBcérfed hEEMISFACS dfd tdh Rliverdlly ekdginten
. .that: STAl hg#g dat a gTAI desires to tr it to
ind g N IS AP LG B8 PHe LERARTHOR ds | Hat i 4 et ipd
STAQ when , STA ansmts_an RTS.t.o ST, it _sets in
o S R G T & ROVt 1OIF PAREE TS ST A 3T GrARe) g Lo
hi ”Eééc tn ‘Dz?trf* JTe% bt Lpl exedsd a0 G5 s
t l1Lfl %54 I%FCEIS ra 2@1 ac seleev\herebtahl é’l‘ﬁ%ﬂl stg Smits an
rRTS WA $€drormation 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
proper. When other surrounding stations than STAl receive this
dummy RTS, they set an NAV and refrain from transmission. Since
the other surrounding station refrain from transmission, it is
easier for STAL to transmit RTS for transmitting the subsequent
data unit. That is, STAO transmits a dummy RTS, and can thereby
make it easier for STAl to acguire RTS transmission right. As
a result, STAO can efficiently receive the subsequent data unit
from STAl (same as above).
FIG. 26 illustrates a case where this RTS is transmitted
as P4. In response thereto, STAl performs the operation of
transmitting the subsequent data unit in accordance with the

ordinary RTS/CTS procedure. Specifically, STAl returns a

packet (P5) containing RTS SMH related to its own data



as P . In response thereto, STAl returns a packet

containing CTS and RTS SMH related to its own data
wonesgai4wsi on, that is, a packet (P5) wherein aCTIRM0E015962

mul ti plexed into an RTS. Th@n, STAO transmits a packet

contai ning data in response to the received CIS SWVH

and a CTS SIWH corresponding to the received RTS SVH,

that is, a packet (P6) wherein data and CTS are

£ rambthd §  SXedn SUBRACHERA LY + STAANARSTEES @oﬁ’@&fﬁin CTS
cont ai ni ng ACK SIVH corresponding to the received data

SMH 3k B Fo M L SRONHN G @ 1ty Regesvad G SMtaddatts a
is, a packet (P7)91 wherein data and ACK are

packt t gy exedt afuihbedat STAQ tdahsidind yeacket réP8ived CTs
cont ai ni ng ACK SIVH corresponding to the received dat a.

SMH) nahHe s&Ranplmandohiist r at @ dketFl 38)25¢coatainitye ACK SMH
exanple illustrated in FIG 24, STAl transmts RTS

corf®GPHonENMAD retiheasr&I S (&l )datsTAl transmts DATA (P2),
and STAO returns ACK (P3) Here, it is assuned that, .
in Aawenmra@psueto@@rtﬂulo@atnm@wr&vﬁr@m tthﬁef@amng,
P2 containing DATA, it is described that STA still

“inforpst tent 4 ndicadtiew ftéalasmtﬁ BTAG hBLds iphexed into CTS”
information in the Mre Bit portionof data npst

may (R ehtay § &&& véd tﬁ’ﬁo%@fﬂﬁs NH¢ BaRCERABY é%yt?%c%%l%@{
that STAl holds data STAl desires to transmt to STAQO
In this case, the follow ng can occur evenlf dat a

R info
?Wyt %éaﬂuﬁlﬁsﬁg% ' nnFégcr%%Me?Egﬂ“gﬁ nf%#é%*ﬁ’é
relMiXq Y 407 b@h%tietﬂ§ ML Aokl S$iskiBd in the present

invention. The figure shows a concrete example of the

interaction of individual fields which occurs when selective
acknowledgement 1is carried out. The example 1is on the
assumption that the Received MAP field is constituted of four
bits for the purpose of simplifying the explanation; however,
the present invention is not limited to this constitution.

The data transmitting end transmits data units of
sequence numbers “0,” “1,” “2,” and “3” from the transmit data
unit candidate liét. It is assumed that the data unit #2 is
received with an error therein.

In the ACK Sequence field in the acknowledgement ACK
returned by the data receiving end, “1,” which indicates that
the dataunits of up to #1 could be completely received, is placed.
With the data unit #2 which is the data unit subsequent to #1

taken as the basis (as MSB), “0100” is placed in the Received



STAOwites in the other fields in the RTS SWVH
information indicating that STAO has no data to
wonersgai467 This RTS is a dummy RTS which is di PCEORID4/015962
fromthe RTS proper which réquests data transm ssion
of the destination of data transm ssion. O her
surroundi ng stations than STAl receive this dummy RTS,
and thereby set an NAV and refrain fromtransm ssion

MAP O &1d OF woh® oUR ki @A +d8SEhEDEE) 1 o ey RTShe St T 1 of

ot her surroundi ng stations refrain fromtransm ssion,

the idatiz=Sugasi £ f0r M Ab) torhd @RIt he Rlax 4 @h it ARSIAdddditd
t he subsequent data unit. That is, STAOtransnmts a

(1) duwmst BESthand92a cami ¢ Ber ehy1sakeo) | Lasiteatf of &ldldata
to acquire RTS transmssion right. A s a result, STAO

unitcas edisci ntlydr etei ve the subsequent data unit from
STAl . FIG 25 illustrates a case where this dunmy RTS
i s Whreansrihtet edaéis Ptrahsmiesponsertchereteiv8FAl this, it
perfornms the operation of transmtting the subsequent

recogmazemi thih Hreotakmmemivist 9ttt e bpdithavgrRTSEGTYed and
procedure . Specifically, STA returns a packet (P5)

the ¢ slatta; nﬁm?gtm% SWHEISr e bedregeivsdewn Hat £he next data
transm ssion, and STAO transmts a_packet (P.6)

EraRght 3 HPhg CISISMA E5PREBPORANAGETD AHE tese EheBIT RS the
craShiho S SEEDSTLE B packel. (D) comialning dale. ...

t j t R8) ,capt ai ni ng A
of A s RHRE e e ko den T 6 'n The 28RpFed that

the Iéﬁ.%@tlgr%’g%#ﬁg a%cp‘#Szg’res]r_élceE(lg?SmL%ﬁ ﬂsexgj?%vélgeeﬁe’in .

can recéive it wthout error.

a pfr?%ﬁén %ﬂ(sgéque%éi 'ﬂetiﬁi ﬁnpecrﬂeo‘jacq;név&lr@dge%%q ACK
Interprete

returned by the data receiving end, “3,” which indicates that
the dataunits of up to #3 could be completely received, is’placed.
With the data unit #4 which is the data unit subsequent to #3
taken as the basis (as MSB), “0010” .is placed in the Received
MAP field. ™0010” indicates the following: the reception of
the data unit #4 failed (0); that of the data unit #5 also failed
(0); that of the data unit #6 succeeded (1); and that of the
data unit #7 falled (0).

Thus, the ACK Sequence field and the Received MAP are used
together, and thereby ARQ (Automatic Repeat reQuest) is carried
out. If the data transmitting end does not support selective
acknowledgement, the following procedure 1s taken: when it
recelves an ACK and updates the transmit data unit candidate

list, it disregards Received MAP. If the data receiving end

does not support selective acknowledgement, the following



the Duration field in a packet transmtted from
anot her station (hidden term nal (not shown) for STAl)

wo 2005414821 eby has set an NAV. Therefore, STAOPCRIPDNA/015962

return a CTS. STAO recei ve6t he RTS packet (PO, and
t hereby recogni zes that STAl hol ds data STAI desires
to transmt STAO In the exanple illustrated in FIG
25, STAl sets Mrre bit, and thereby STAO recogni zes

proc!{kf\lregﬁél tBRsnt he gybsemientyoad dcide IO AR € with
ilTTustrated in FIG 26 is different in that: STAO

an dr8CH vasraRnRlSs furemsShAk qaBd tt Peeeby deereni 265 1tikadage
STAl has the subsequent data unit. In the latter, STAO

witiselse artNAL AthddUs eqannahdr pibeBsazets. idherefite bits
t hough STAl has the93 subsequent data unit, its data

of thanretssied WRer &tikedd.i STRteppesen nf h@moaseattibe is
foll owi ng-can occur even if data directed to STAl is

carmnidd poesehetivaeSTAOcobecaise tSPAl sHaltdordatlal STAupports
desires to transmt to STAO STAO transmits an RTS

seletiered nackmbol edgémant it aa | et c RTmegytatieon which
mul tiplexed into CTS" is set in the RTS/CTS Mux

doepaati;ofhEnceira RIS S cAntbe¢ FasintjaimeSTADEEtfesl jure -
the other fields in the RTS SMH i nformati on indicating

akes |,
HRA'

- Numbe

iIn "information indicating’
dinto CTS" is set in the

RTS Rofl> =2 il ‘ Jeth
TS MR a, e AT ML TS SIS 4, i
int &FDEE 1 SHTEPUNH NG REAL 1FANS JShaR 1 BFALCEGEE! WRehMiSiective
acknowledgement is carried out with RTS/CTS used together.
Here, to give description with attention focused only on the
portions related to the sequence number and the Received MAP,
other fields will not be mentioned. However, in reality,
procedures using other fields, which are described elsewhere,
are also carried out. The example 1s on the assumption that
the Received MAP field is constituted of four bits for the
purpose of simplifying the explanation; however, the present
invention is not limited to this constitution. With respect
to RTS SMH, this example i1s on the assumption that the first
or fourth example of constitution is adopted.
The data transmitting end transmits, an RTS which
indicates that the data units of sequence numbers “3,” “4,” “5,”
“g,” .., are entered in the transmit data unit candidate list.

At this time, in the RTS Sequence field in the RTS SMH, “3” is



dummy RTS, they set an NAV and refrain from

transm ssion. Since the other surrounding station
woebrsadne rom t ransm ssion, it is easier for SPAI/JIPIO4/015962

transmt RTS for transmtti%ig the subsequent data

unit. That is, STAOtransmts a dumy RTS, and can

thereby neke it easier for STAl to acquire RTS

transmssion right. As a result, STAO can efficiently

plat&EaivEch i subsesiiate dala iy 4abOMMSTA 268alR @Se RTS
above) . FIG 2 6 illustrates a case where this RIS is

RecéiangMAR ed A1, P 00b0 r espdNsead Rerieioin8TAktper fRa 811
t,he operation of transmtting the subsequent data

the uttdta i mnacsof dabs e W dhe t beawsdl bacan RIE KIS
procedure. Specifically, STAl returns a packet (P5)
contiaae regl RS SM tree luaitidcy timditcstednbgath®4RTS have not
transm ssion, and STAO transnits a packet (P6)
recebvediyethg tEESIBMH remreriesipendhdglaes nhé reterved RIG but
SVH. STAl transmts a packet (P7) containing data
retepns ez pohdli agdtvat he FetelnednOrs &M WNHESTAO
transmits a packet (P8) containing ACK SVH

cortesporgsngeothe Fhrslareyuaata. #asnsh #éxéﬁﬁllé?ﬁelved
wioh e e s by BBt o S 5h iRy He
i.n the

is §WCl&%edPr€%%lngtgg%orTsfﬁ< nggaggrr@:]lt oofd%@%e@%§
rec%!?g%g ugllé(%%% ?e%étlsh((ﬁ%gf‘a%% ¥af%gg a‘%g%%ﬁgw 0

ass%regug_,ghgpeltgro et 1qvent i on, EQ‘EF“ IVIrrSL g]%ga end

concrete exa the interaction o

trahbgl €8 Wiral Qgs%sﬂw@fm ﬁﬁil%catﬂe\éetﬁs{sn% SHITEAL t5S3,
carried out. e exanp e is on

#4, #5, #6, .. are entered in the transmlt data unit candidate
list. Similarly with the foregoing, in the RTS Sequence field
in the RTS SMH, “3” is placed which indicates the leading data
unit, and in the RTS Received MAP, “0000” is placed which
indicates that all the data units #4 to #7 are transmit
candidates.

Since some of the data units indicated by the RTS have
been already received, the data receiving end adds ACK
information when it returns a CTS. At this time, “3” is placed
in the ACK SEQUENCE field in the ACK SMH, indicating that the
data units of up to #3 could be completely received. With the
data unit #4 which is the data unit subsequent to “3” taken as
the basis (as MSB), “0010” is placed in the Received MAP field.

“0010” indicates the following: the reception of the data unit

#4 failed (0); that of the data unit #5 also failed (0); that



assunption that the Received MAP field is constituted

of four bits for the purpose of sinplifying the
woexpisaaatsr on; however, the present invention i 8BCmAP2004/015962

limted to this constituti ®8. The data transmtting

end transmts data units o f sequence nunbers "O,"

"1," "2," and fromthe transmt data unit candi date
list. It is assuned that the data unit #2 is received
of Whd hiAdh el ddehRideddd tRG ;AGKaSeaHENSE £hel gatd unit

t he acknow edgenent ACK returned by the data receiving
#7 eadradiegwhoreh indicates that the data unitsof up to
#1 coul bde conpl etely receivedi,s placed. Wth the
datwhaini tt1¥E2 Whieh tsat&iel dalmg undrdd subsequent thRi#l it
taken as the basis (as MSB), "0100" is placed in the
recReceryedOba MARhE iddich UHOEHR0'0fi ngi tat 83 vheef obteiwed:and
the reception of the data unit #2 failed (0); that of
thet Watchat anbhi t##3wseccebsled retpivelat ofnt Hehalathextinidata
#4 failed (0)/ and that of the data unit #5 also
trananiediqn) . thhalrntichérgacaltrangnend idey adied tbeai feen the
this, it recognizes that the data units of up to #1
trapgpit rézer verl armpichidlada 4 1adit 229 hasthesotFerenyey. the
In the next data transm ssion, the data transmttin
datanitpifet SfeSCORERFEI B HES t ransnPr “dafa’ (i @anHFH%@éﬂl

th Ii;%,.agd trgnsnits the data units of sequence nunbers
enGls inTorgahleR -« |t js assumed that the data units

PR R AR T RIS
oro G, L S5 08 i D OSSR R B s
smu' €seh¥ed: t8gRLAERY. 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 tﬁe RTS
Received MAP field, and, when it receives an ACK and updates
the transmit data unit candidate list, it disregards the
Recelved MAP. If the data receiving end does not support
selective acknowledgement, it can disregard the RTS Received
MAP. Thus, even if communication 1s carried out between a
communication station which supports selective

acknowledgement and a communication station which does not, the

communication can be maintained without failure.



Wth the data unit #4 which is the data unit

subsequent to #3 taken as the basis (as MSB), "0010"
wo0Faced i n the Received MAP field. "0010" i rATQR208€015962

the followi ng: the recepti @ of the data unit #4

failed (0); that of the data unit#5 also failed (0);

that of the data unit #6 succeeded (1); and that of

the data unit #7 failed (0). Thus, the ACK Sequence

fi efrds ans tihe (Racel vad a&%@xéﬁlﬁlésﬁf‘ daﬁfhettl%%hsm@ﬁ@lng and
thereby ARQ (Automatic Repeat reQuest) is carried out.

reckfivihe det@céd@nss tWHdiekiendddoes NBEKSUPRPr the RTS/CTS
sel ecti ve acknow edgenent, the follow ng procedure is,
proicakene whenapbliedei VEEiansAEKiandqglipdat @sstheption with
transmt data unit candidate list, it disregards
attRetépuefodidded|dn tithe dathalieged i agckentgeesenatimber and
support sel ective acknow edgenent, the foll ow ng96
theppseedir ehpsStaken: Seuudoes fideltr ynt bhdeCBdeSle dat a
unit with an_error therein and t he subsequent pieces
of HAE aC¥YAP] ¢ nkage it asramatk e dherrc &hei BIE, Rapdived
pl aces zero in all the bits of the Received MAP fi el d.

MAPTF\H@ Resrhved Mdmhimiicst poR Petlaren e iiehefnEenrabit s
t t at h t t e
foragméﬁﬁ%% R R DO A o Seaeron HaPeRedoashe

b d_with
subdBer b tet%’ m%Fb%S%{a%’%eﬁ A b GonEh Jarrf’fseedq&ente%ls

con'éjlﬂFJgst 10t es lﬁgfékgrrs P{@Ceéjl'gsesu%eeod t]:lo%ettE%r nﬁmg‘er 0f the

er concrete exanp

Len'g@hefﬁéﬂign ftltll\?d}@"é dyal fd Q_Jo%sr Wy Gch t?l(écgglﬁj %gnl&alfster

Sel ective ac edgenent is carrle out

of @ﬁ@dpfé’ggﬁf‘einvéﬁ’Ef@ntPs gr‘lc‘/t‘? Ijﬁ%.cﬁécptﬂoorfh\%st h some value
attention focused only on

is indicated in the Duration fleld, 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.
Prior to data transmission, the data transmitting end
transmits RTS(1). It indicates that the data units of sequence
numbers 23,7 4,7 25,7 and “6” are entered in the transmit data
unit candidate list at this time. (That is, “3” is placed in
the RTS Sequence field, and “0000” is placed in the RTS Received
MAP field. 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 the Max Duration field.) Further,
the data transmitting end notifies that the lengths of the data

units it is about to transmit are 200, 20, 100, and 80 unit bytes,



portions related to the sequence nunber and the
Recei ved MAP, other fields will not be nentioned.
wolaweswar467i n real ity, procedures using other fPeirdB2004/015962
whi ch are descri bed el sewhaoe, are also carried out.
The exanple is on the assunption that the Received MAP
field is constituted of four bits for the purpose of
sinplifying the explanation; however, the present
resbB¢entyieQRy.i S (MRt |idn texhdo #Nisy eEstint BehegRnoW tho~ 15
respect to RTS SWMH, this exanple is on the assunption
platledtin henbithst “Wo d"ous ] sy ph € ctbtaonsdnd UBOON d Slaced
adopted. The data transmtting end transmts an RTS
in WhnghhBndi cEtetitfeaththel datas i feroftirequanemission of
nunbers "3, "4, "6," ..., are enteredin the transmt .
a CH&t aransnithedi datespiostse Ab this RTHE,s icomietRESis set
Sequence field in the RTS SVH, "3" is97 placed which
to dfgiedtesimge Peddi'Ag”dasawuhttenahd thet Ber&rson field.
Recei ved MAP field, "0000" is placed which indicates
t habThPF ERECAFERIURPLS #4 oo FEaaree ¢ ianisa tend reiurns
candi dates. Since all the data units indicated by the
CTSRFS -havd nbtlf ebdPved fetdeitdidas Fakei ¢ilagSedd afekhe
returns,a CTS and wai.ts for

Cra B RG POAE R URP SR P FECABS (RBALENACCE RUGSE Vb 15D
sl B0 T8 AL S5 L WAL D SO el UL
1o 92420 BRORAPE o U8Rk A LR e ¥y ot i ik
chalh SSLS MBI DY s P T 0R D
witBntes etiovd-hertidnse prdataubdi tarkfAdkdat s 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 notifies that it has held information on the lengths of the
data units of up to #6. (That is, “6” is placed in Stored
Sequence.)

After receiving this, the data transmitting end transmits
Data(l). At this time, it recognizes that it can transmit the
data units #3, #4, #5, and #6 at the specified transmission rate
class 1, in accordance with the above-mentioned procedure.
Then, it transmits these information at transmission rate class
1. Since delay ACK is specified, “0” is placed in the Duration

field. Further, the data transmitting end holds sequence

number 6 reported by the Stored Sequence in the CTS so that it



list. Simlarly with the foregoing, in the RTS
Sequence field in the RTS SMH, is placed which
wondspai4ws the | eading data unit, and in the RP8T/JP2004/015962
Recei ved MAP, "0000" is plaeed which indicates that
all the data units #4 to #7 are transmt candi dates
Since sone of the data units indicated by the RTS have
been al ready received, the data receiving end adds ACK
canl PEPEPBEHOBLWNEAMbE LT fhEA NSt at £ Ssm P s L4 SREEMBexitS time.
placed in the ACK SEQUENCE field in the ACK SVH,
I ndi eatsi Agsthed e gnt alat tecofvipy ttadfdasastkerbet only
conpletely received. Wth the data unit #4 which is
thet det dairdi tidf Suhseadenhuhbet3"" 3akaiy as .t'he Hoasdwer(,ashe
MBB), "0010" is placed in the Received MAP field.
data00t8hsmndt tayesntiheafinbt owbnfirmhehe eocept datnaofreichetion
data unit #4 failed (0); that of the data unit #5 al so
suctaetied ¢D)nothat®8tbif phentavh ubhe.# 6 succeeded (1)
;, and that o f the data unit #7 is failed (0) . Wen
t heTd &g theanshinsithl dafd vetes vdd e dpta Granwrbghinesnd
that the data units o f up to #3 were received and the
CragaRatanRTS#26 - wat af36S r bt v eblie | foEheimekE @t #equence

transm ssion, the data transmtting end deletes them
numbeEE: the transnict “dafa uniaFecﬁﬂaﬁaggellFitg}e, %'atnadlsmlt data

s HELDLaLEEILES WSEAR D e ST
repdPUSy NS RIS Seguence. feliopnd {he, RIS BeLRLyedMR, s o

e used, arther nmu P Ing o
' th . .
of %%%qﬁ%}ém tutﬁ.g%'r'aﬁdgf‘gqlélqg.e %Eeryﬁgﬁr%k;y 1n%%atlon

is described which is related to the data units of higher
sequence numbers than 6 in the transmit data unit candidate list.
More specifically, the data transmitting end notifies that the
data units of seguence numbers “7” and “8” are entered and also
notifies of their lengths. (That is, “7” is placed in the RTS
Sequence field; “0000” is placed in RTS Received MAP; “160” is
placed in LengthO; “120” is placed in Lengthl; “0” is placed
in Length2; and “0” is placed in Length3.) That Length2 and
Length3 are 0 notifies that transmit data candidates are only
two data units with lengths of 160 and 120. 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 the
Max Duration field.) Further, the time 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



received without failure. If the data transmtting end
does not support sel ective acknow edgenent, the
woabdsomi4sg procedure can b e taken: the transnPCTiITR04/015962
end al ways pl aces zero -inled| the bits o f the RTS
Received MAP field, and, when it receives an ACK and
updates the transmt data unit candidate list, it
di sregards the Received MAP. If the data receiving end
Durdeesnnet esgpport sel ective acknow edgenent, it can
di sregard the RTS Received MAP. Thus, even if
conmgbeeatkkopitrsngarhieg able keiteenc8etoimynietdl irdturns
station which supports sel ective acknow edgenent and a
CcTsaanmunicahiien: siat iamathi tihegdobatnot detthemined rate class
comuni cation can b e nmaintained without failure. H.

2 abt chezatamsmibs$i@T S Stored: Sedue mee el OFY,. sigs@dcordance
Fields with RTS /CTS Procedure Used Together99 FIG 13
withl [thet phoes-nenekangd eovdcelditze t r affSm it tisg aHd 1s placed
rece|V|t%3grocedures wherei n del ay ACK and the RTS/ CTS

in AP dar’e allB- appliehemhitbesdis §@C@Wé§%@§@rdr%ﬁqu—nes
with attention focused on the handling of each Yy e

th%eaﬁeﬁ%%eh‘{%éﬁleaﬁ@ttahén%é of &z%u@%etau%%% S,
the CTS SMVH, . The t t

andt @ RPERECE BEPNRES A TR et Do RAR Pt ey o end
tit d_of f bi.ts for. th

notd B (g Tife. BRLT aRSFIGH, TRONGISE THE CODpasEine the

recRiL8h OF dii RLeseOLLhIVEMION Tl ol mhbBext ool oo

nstitution I'S ass at’t enu

in S{53 ek POH L ISl IS S sebts bt
of t0ect Absa $RIMBs VR U 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” is 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
could receive the data unit #6. (That is, “3” is placed in ACK
Sequence in ACK SMH, and “0010” is placed in Received MAP.)

After receiving this, the data transmitting end transmits
Data(2). Since ACK information is included, at this time, it
updates the transmit data unit candidate list in accordance with
the above-mentioned procedure. Thereafter, the data
transmitting end recognizes that it can transmit the data units
#4, #5, and #7 at the specified transmission rate class 2, and

transmits them. Further, since delay ACK is specified, “0” is



is indicated in the Duration field; however, no notice
wll b e taken of the correctness of the val ue by
wouo@ti4ors7here. Wth respect to RTS SVH, this exagpoe4/015962

is also on the assunption ttémat the first or fourth
exanple o Constitution is adopted. Prior to data
transm ssion, the data transmtting end transmts RTS
(1). It indicates that the data units of sequence

pla®eibel $hed3puradion” Pie1@Nd Mir t & et ith th@nsmitting
transmt data unit candidate list at this tinme. (That

end itfo1dB sdudplrcadmbart e’ REpSeayanse fhielgho st Sequence
"0000" is placed in the RTS Received MAP field.

in sy ther sotiteaattackn ansfart tonghendunbeirf wiesnt hiatc rathsmits
desires that this data transm ssion should be

an RDPphetedtime255 -unit tine on the grounds of the data
transmtting end. (That is, "255" is placed in the Max
Dur® ifom thieel trdnFurt Hep wihidslatEha darent ransglehing end
notifies that the lengths of the data units it is .

trapgouts oRIBAAS A t Pdr £1200, t P, 100; dnagpibapt information
byt e, s100 respectively. (That is, "200" is placed in

relﬁ%ﬂ@th@th%iaﬁa dngitgced hhghergtIRueng Ny Hddpn /-
in Length2; and "80" is placed in Length3 .) The ti .

Whighgts | e5opefor e U B&ﬁgrfiv}?ﬁnoﬁTé%)awéz?srece”e s 10
transmitted. in response to this RTS is conpleted i

the Ju i o SGtpr v RN 6o 0t B e PP EBT AL poai Ty, the
Duration. field. ecei vy S

aat ety ehe il Lr e ETaE JhEE T LR REL i sovence

numgg%e‘tér’i’ nes é’nar_leq:.e% 33 ;’égé ﬁgﬂftfgétglnlégl g‘gé ofelrl@{l?. f OfThat

a reception In accordance w ove

is, - WBAtkAned precaduiRgs aad Rkl e800hothkg p1GHRAL ilS RTS
is placed in RATE) . Further, the data receiving end

Recleleampes thalb~i tisr gaeicwss ibherdagenopi po #3s #.adee in
and #6 in accordance
Lengthl; “0” is placed in Length2; and “0” is placed in LengthB .)
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 transmission of a CTS transmitted in response to this RTS
is set to 40-unit time, and “40” is written in Duration.
Thus, the transmitter and the receiver set the fields in
the respective packet headers, and refer to each other’ s headers
and thereby determine the details of processing as the outcome
of receive packets. As a result, even if delay ACK is used

together, Length information is prevented from being uselessly

specified in RTS, and thus the efficiency is enhanced.



with the above -nentioned procedure, and notifies that

the tinme period required for conpleting the reception
wohodslvamer s 240-unt tinme. (That is, "240" is platap200$015962

Duration.) Further, trie dae#a receiving end holds the

| engths of the data units of up to #6 which it

determned to receive in this transaction. Then, it
notifies that it has held information on the |engths

J A ()
equence . ng this,
Tcpdata transmtting end transmts Data(l) . At this

time, it recognizes that it can transmt trie data
UNIRIs #3.4 #41u#braanrd #0 akahpeeSpectiie esk duamnssi igswbrich
rate class 1, in accordance with the above -nentioned
trapfoecedis e trEmemi titted r ansdn tiseddiessl | nfloramedgh oTGR/IP  in
transm ssion rate class 1 . Since delay ACK is
accepémidé edi th Othe sMplCagetbdedute Ducardongf kel dhe present
Further, the data transmtting end hol ds sequence
invenpber . 6 Fusporitfe ynehecSt bprdisSeqilicrbe Wawnt & CESM$p of
that i t101 can refer to the nunber when it transnits
app AR he@ACH iiferetirinechdsuivbe ThBtIaver dayrlically every
recei ving end can, extract t he da%a uni

Ewo S3RfGTES et 18" DERYY: .r'!i?/lﬁam)ék}%r,ovﬁ&%}tsgmetrical
o e SR S ks OB L« £B) 2 EOR es
an (F ARSI e RAEH T Pay 00k B BoLIAURT hbA PoERd ing o7 such
pacfERUHEEIUIPELD Prrh, "dnd RO s Prori el il et bre

HeLsi pefore, it was reported by Stored Sequence
usethatﬁéﬁﬁ% [engths f the data units

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 DataO to Datad, as illustrated in FIG. 20. Thus, the
processing is complicated and redundant.

In the transmitting and receiving procedures according
to the present invention, packets equivalent to 15 times in
total are transmitted and received in the MAC layer to transmit
seven segments Data0 to Data6, as illustrated in FIG. 14.

As is obvious from the foregoing as well, it will be
understood that, in the transmitting and receiving procedures
according to the present invention, the process in the MAC layer
is simplified, and its overheads can be significantly reduced.

Up to this point, the present invention has been described

in details referring to the specific embodiments. However, it



of up to sequence nunber 6 are held." Therefore,
information is described which is related to the data
wondasg4ofe7 hi gher sequence nunbers than 6 in t heCT/JP2004/015962

transmt data unit candidaties | ist. Mre specifically,
the data transmtting end notifies that the data units
of sequence nunbers "7" and "8" are entered and al so
notifies of their lengths. (That is, "7" is placed in

is Jde JeEStseguanss: kikehdeq " PR e iax tPbageth kd B fications
Recei ved MAP; "160" is placed in LengthQ "120" is

to dq agedtidutendgshfor the'eisopliaeed si witeogth@spanding from
is placed in Length3 .) That Length2 and Length.3 are

the Ostopé foBstiibaprésamsniveataoaandi dates are only two
data units with | engths of 160 and 120. Further, the
dat®n tthassapetifgcentomptdésesiphadnilasiésiaregivkat to the
this data transm ssion should be conpleted in 255-unit

embodingenhs trslgbyundsl ping hsheatzessmhdmveritigreitd. a system
(That is, "255" s placed in the Max Duration field.)

whe FgiR hidke RWQ%@&qﬂmdwr@s@sd betoraceees talHsen a3 rfl on
of a CTS transmtted in re5fonse tothis RTSis

CSMR o Bfed Tegeldier dranridm ¢l e s mare tarrr &6"a?§oﬁﬁi?¥l?%r¥’lth

rece|V|n this,

the GHFEETEeel bl PP ot HONE Ty 116 S5 A% hSERST TG the
notjfies thatit, dete ned r cl.ass the

prefPhheh CePbn P al e FOF HHLA CPECAR (GN.2 1 n adc SUTRAE” ©

pre% ace}alb&e gﬁﬁ' ggﬂéﬁ.%n%%ﬁg;ggﬁgz g);pl( Lhtgiattg'asché S'followurlg

systEREL U 0gsend Aetenm ni{)}?éR‘I’?s?‘qTépESEEgM?é féﬂﬁs@at@ogether

units of” sequence nu

witRGE 95‘338&%6’&&5‘5 thenahome, e FEH AP ﬁgmrﬁg@%ufgndéﬁdacces s
notifies that the tine period reqU|red for conpleting

syst@ﬁ in 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 themis 200-unit tinme. (That is," "200"
is placed in Duration.) Further, the data receiving
woendsnaids the | engths of the data units of upPCw/JIHN04/015962
which it determined to recadve in this transaction.
Then, it notifies that it has held information on the
| engths of the data units of up to #7 . (That is, "7"
is placed in Stored Sequence in CTS SMH.) Further, the
data receiving end deterdfiqgssto return ACK
information as well, in accordance with the
above-nenti oned procedure, and notifies that it could
conpletely receive the data units of up to #3 and

1. B0 sbTesiamhie dat ot s #8n {Thalids, rdiSadth aceskdd is
ACK Sequence in ACK SMH, and "0010" is placed in

madBecebNesh MK 1 Af tigyi igceive NRTIISTSt hgetldd@ wherein a
transmtting end transmts Data(2) . Since ACK

comhahOeadiooN sitatiioal wled,that ohigihi i dhtapdateasnikesion
transmt data unit candidate listin accordance with

trahbeiabowerempmt s oned gEoe qrhnlet TRES etRequest Heo dirad) and
transmitting end recognizes that it can transmt the

stadasadehipt sransmibsiand 147 wasnpdmesepeei thedreception of a
transm ssion rate class 2, and transmts them .

respERfAGACKSEBS dELepTAEK SedpéEphigegommpnifatgpgn station

| aced in the Duration field. Further, the data
as ghﬁn@ﬁﬁ?%ﬁﬁél%ﬁdoﬁo@@§as§69€ﬁ@ésﬁﬂﬁ%br "7" reported by

the Stored Sequence in the CIS so.that, it. capn.refer to
b G E NS EECET M EOTEDRTS e SERRbOEFipastiTes

e B AU PPl P B L 0 A0 800 o

thei Péﬁl@gk%r% ﬁleggﬁggﬁn%;x?&s\%lggkgliggitsﬁ]@d%fdamagp%éa uien CTS,

a
sequence nunbers t t or ed nce

ananebdn¥heps e (drsWasypecei ved, in

wherein 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.

2. The wireless communication system according to Claim 1,

wherein the RTS transmitting communication station
describes in RTS the time that lapses before the reception of
a packet containing the CTS information, transmitted as the
outcome of the reception of RTS information, as medium
reservation time information,

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



the transmt data unit candidate list. More

specifically, the data transmtting end notifies that
woheosthai&7uni t of sequence nunber is entered aRAdTAPE04/015962

notifies of its length. (Thet is, 8" is placed in RTS

Sequence; 0000" is placed in RTS Received MAP; "120"

is placed in lengthG "0" is placed in Lengthl; is

pl aced in Length2; and "0" is placedin Length3.)

FUnifieloid RE AL 2obiRAS Ao S0 NAtd gt Malcditve RTs

desires that this a transm ssion should b e

or €P8Pketed NAV2SWetyirk HIE-ON-1be GeeuRds, obnkheda ait
transmtting end. (That is, 255" is placed in Mx

ef FEMEBFé OBnY Futiher , céhieuhifBtt Bat Japsesdbetpedsthes in
transm ssion of a CTS transmtted in response to this

trafBifi $ $isetptani4l-ted tsthibee ovand th40dupasivni 6 £ ethe medium
Duration. Thus, the transmitter and the receiver set

reséheatiehdsime imPormespbeti ve packet headers, and refer
to each other' s headers and thereby determ ne the
details o f processing as the outcone of receive
packets. A s a result, even if delay ACK is used

3. ThgetheelesengeminiorbonoAYESepr eFented N ¢ bdicdg 1,
usel essly specified in RTS, and thus the efficiency is
enhiRieiinodhe  R¥P arismRsthgtdpd Reeiyahgption station

Pror.sdnre.s for, Traffic through T FIG 14
des¢rihes ridt Bgsaﬁﬁ%%ﬁpéogfwtwrg&a&gﬁcyﬁ? i§fl to by the

traffic ist 1tted Ived th TCP/ | P
RS G GRS WENTLIE WAE (AGCaRI & APcOF SN RGoTD. PRe 4 Data

ratgresegt invention. Even if comrunication is of one way
Th T8fns of application, ACKis returned by the TCP

! ayﬁ?}hé/ﬂ'; cald yl?fgefe\!céWiﬁgg%%ﬁni@%%iiotn Is 13 QUGN e s
into e formof asymmetri cal
into account the factor information described in the RTS in

addition to the result of the measurement of receive signal

quality when it determines a data rate.

4. The wireless communication system according to Claim 3,
wherein as said factor information, information related
to whether to aggressively determine a high data rate or
passively determine a low data rate is described, and
wherein the RTS transmitting communication station
determines factor information based on at least one of the
transmission error rate for the RTS receiving communication
station, the difference in transmission power between RTS
packet and data packet, and the causal relationship between data

rate and transmission power.



two-way conmmunication in the MAC | ayer. The figure
illustrates an exanple in which delay ACK is appli ed;
woubdsiogi4xi ng of such packets as RTS, CTS, DATACTARZI04/015962
ACK is permtted; and thesaotare used together. In
conventional transmtting and receiving procedures
t hrough TCP, packets equivalent to 24 tinmes in total
are transmtted and received in the MAC | ayer to
5. ThangfirklbkvecspgiBitst Doh advise chitato rdsnd |’d¢§tdlaetﬁrg 1,
in FIG 20. Thus, the processing is conplicated and
redwndaain Iltnd hRTSr ansidriil Beiagd c@evidgtion station
procedures according to the present invention, packets
desequbeal EmtRTD ihFormabsonnrd bhakdate dri@nsnbieddand units
received in the MAC | ayer to transmt seven segnents
it pbate® to Dataspibs ahdlustrated in FIG 14. As is
obvious fromthe foregoing as well, it will be
undekreresd t hhe, RASt headednsimyt i ngmnalp@(telow ngtation
procedures according to the present invention, the
detﬁif?ﬁé@% Chet Redie Eayervasisimpiling eﬂmfcamaﬂ@,n in the
over heads can_be significantly reduced. Up t

durﬁBfLﬁP Otfhé'hﬁf:@séﬁﬁ .rﬁ\?émtrleﬁl hes %%éntaeséat@e@aq%ets is
I f f mbhodi
compé&%‘sg?bés?%éﬁ“@« et ELAT R 9 e it units
t t1tuyt f t h,
s AR TR R L A R

thegggﬁg%lha&emga% Qséﬁ%a%%feﬁmtm%age b’rm%(:f: & PLio Is.

een given tot ment’s” ma y applyl ng Bt
present invention to a systemwherein the RTS/ CTS
procedure and the access nethod based on CSVA are used

6. tRael/her1kbBsacWhheh£sst Neh WO kiR ecRLIaNee Wd r1aim 5,
wherein the CTS 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 ;c,o that
the transmission is completed within the time specified by the

medium reservation time information.

7. The wireless communication system according to Claim 5,
wherein the information related to data units is the data

length of each data unit for which transmission is tried.

8. The wireless communication system according to Claim 5,
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.



the | EEE802.i| standard. However, the subject matter

of the present inventionis not limted to this. For
woexers4es7t he present invention can be sim | ar PET/IP2004/015962

applied to the followng systens :a systemwherein the

RTS/ CTS procedurei s used together wth a random access

nmet hod otter than CSMA; anad random access systemin

accordance with other requirenments than in | EEES802.i 1.

9. tHeSﬁPféle:Qé“éoxﬁ‘zﬁ’l%?iéé‘@%hogyg‘t%ﬁﬂ %%%%rhfi%gprt%s@italm 5,

Invention 1n the formof exenplification,

confientsi 0k nkhisrspest £ satd o shay Qa’ﬁ@turhﬁ:s is the time
interpreted in a restrictive nmanner. The scope of the

lenptBseayuiyentoomnrifeirt o8y biet @rbacdet eamanethits for
solely by the followi ng clains.106 CLAIMS 1 . A

whiwvhr et&ssmtoghami tattonedystem i n whi ch random access
is made concomitantly using the RTS/ CTS net hod wherein
a comuni cation station as the origin of data
transm ssion transmts a request to send packet RTS

10. ( RequesteTes Seponamc st aphs sfatent paromiddsidoko laim 5,
response to the reception of a response packet CTS . _
(CleRr o Séhd) frémanebimini éstliadedst oI oha ks theits is
destination of data transm ssion, wherein the RTS

lané@éFW%gﬂbéﬁﬁwﬁv%ﬁ G stodd SR iFsaar s i He tipasHission

ceive signal, determ nes a data rate based on the

is gE%%gt of the measurement, describes the data rate in
a CTS, and transmts the CTS, and wherein the CTS
recei ving conmuni cati on station carries out data

11. VRRESI 381 QU Ao hNGn PLL£PBE QLSRR LeEeRHiY ¥ S in 5,

wherein, 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.

12. The wireless communication system according to Claim 5,
wherein the RTS transmitting communication station
describes in RTS information on the period until the time until
which the 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.

13. The wireless communication system according to Claim 5,

wherein the RTS transmitting communication station



CTS informati on based on the data rate described in
the CTS . 2 . The wireless comuni cati on system
weaesiwdigsg to Claim 1, wherein the RTS transm pPCTOB2004/015962
comuni cation station descrnitbes in RTS the tine that
| apses before the reception of a packet containing the
CTS information, transmtted as the outcone of the
reception of RTS information, as nedi umreservation
- [ [ [ - -
S e A S S I T
rTS! @RS §S rhef 9L gudhee HRGEIY 87 Pt 1433 RACKB rransmit, and
transmtted as the outcone of the reception of CTS
noth Bf 85 N&E 119160 @ tiRA Wa1eser vatipd tbfe LAtesMmBtivMes to
and107 wherein ot her comrunication stations which
trahefmetyeafdS or CTS set a NAV (Network Allocation
Vector) , and keep it effective and ot her
conmer €at | e RER irens itviers ebyasniicd tiafnsmissiiom refers
prohi bited state over the duration of the nedium
to trlesdrivatiseuudeme nufibemat f datalini Thedekcellesd in the RTS,
comuni cation systemaccording to Caim1l1, wherein the
ext RASt B rdmsiuntiitsga s oaadhi xeadioreds fatdrodades gnilbeston which
RTS factor information which is referred to by the RIS
trapgpép§ing icorhied c sicdndet i i HREnCPT cabs P pesceived,
data rate, and wherein the RTS receivi.ng comruni cati on
andsthePofe FakBeN Bt BedetBuReSEREa F Hefort 1% drr™&T1on -
described in the RTS in addition to the result of the
nmeasur enent of receive signal quality when it

14.9 égrﬁ:g%@%%d%%a LALSs o SR M T ELESSa Lo CALI QM 3,
sJefe RS R Y

wherein, if selective acknowledgement is applied, the RTS
transmitting communication station describes in RTS reception
acknowledgement information containing the first sequence
number of data units for which data transmission is tried and
bit map information obtained by mapping the reception
confirmation information on the subsequent data units into bits
corresponding to the relative positions to the first sequence
number, and further generates informat ion related to said data
units with only data units for which reception confirmation has
not been obtained taken as objects to be transmitted, and

wherein, if selective acknowledgement is applied, the RTS
receiving communication station refers to said bit map
information described in the RTS, extxacts data units it has
already received fromdata units for which transmission is tried,
excludes them from the objects to be received, and then

determines medium reservation time information.



wherein as said factor infornmation, information
related to whether to aggressively determ ne a high
woav@/uadee or passively determine a | ow data r &CE/JIPH04/015962
descri bed, and wherein the1RTS transmtting
conmuni cation station determ nes factor infornation
based on at | east one of the transmi ssion error rate
for the RTS receiving conmunication station, the
difference in transm ssion power between RTS packet
and data packet, and the causal relationship between
15. 0ph@ L& and LS ANSMH &St Q%h P&‘;‘A@Eeﬂ%céord]ﬁ% wor ehess s,
comuni cat1 on system according to Caim1, wherein the
RT Sy d2disi) titd RO S PATIAMN € 3t1i:hh & atd Ok $e§Cid ek livded in
RTS information related to one or nore data units it
the tddtes uho tisr 8pShé tt.raaethiwhedes e sidra RESiheeREVRTY, the RTS
conmuni cati on station determ nes the nedi um
recéesemy atdomnuti aeet danf erosatiionn dias drhid ek et dm fafrmaftiicn in
the reception of all the data packets is conpleted
CTSbased on the information related to the data units
described in the RTS and the determ ned data rate, and
descri bes the determ ned nediumreservation tine
information in CTS. 6. The wirel ess comunication_
16. sTla¢ afid Betof di PSR T3l FR15, S ViRERRI ACEREAETS ~ec&ilgilRg 0/
comruni cation station carries out data transm ssion_as
t he"RREXTERSI CThE eP@é@ﬁPHo@P%‘F‘u@?QaHPBr%%?P Gxsegdes
on.the data rate described iin the CTSsq t.h t he .
the | 9aichi dUH o | & laGHEbet SRORLUIR He tilife SWeci FrRsqisyna
t he, nedi um r.eservation .t.inme i.nfarmation.,. 7 . The
COMPF P& a58°% IFaf 3R P8O Ry T O nr gt based

on the ACK informaticn added to the CTS, and carries out data
transmission based on the data rate described in the CTS.
17. The wireless communication system according to Claim 13,
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.

18. The wireless communication system according to Claim 17,

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



wherein the information related to data units is the
data |l ength of each data unit for which transm ssion
wO0dsvo4ed7 8. The wirel ess communi cati on syst eRCT/JP2004/015962
according to Caimb5, wherain the information rel ated
to data units is the sumof the data | engths of one or
nmore data units for which transmssion is tried.109 9
. The wirel ess comuni cation syst em according to Claim
in ébj vhes eﬂ:c?' B & dH QRO ahed 70 1datd i He¥l next
the tinme length required for transmttlng one or nore
timdata units for which transmssion is tried. 10. The
wi rel ess comruni cati on system according to C aimb5,
wherein the information related to data units is
i nformati on on the nunber of data units for which
19.t rangitsbe 08 kcdminbhedatldn Testwn elfess coamsmi tainhen and
system according to Claimb5, wherein, when the RTS
recefuenyi g loomahinic atfi datstwation idetvdridmessqediaamnumbers
reservation tinme information after the reception of
areRES;lanwl $vatiamsnikes tentol be dountdarie v irbeadawhivel ts,
the station itself conpletes data reception. 12. The
wi rehessizoniting ekt ¢ ol s yae ke akedeamagtt d sCeaphisd, the
wherein the RTS transmtting comyuni cation station
reCya¥iRy heSOPRURIS FheRr n%”f*?%ho%n ‘ti%r‘écﬁépleéd dit i Fegsetion
ntil which the statiogn itself can transmt, and

KRR HCRREE RTSIE ity Sofmubiea FORISPar: dHiloes of
congBBE U5 AR 0kDE e T TRt o g REL Lo
andnggkuﬂgﬁefﬁﬁgé$égfon represented by mapping the state of
reception of data of the subsequent sequence numbers into
relative bit positions from the sequence numbers, and transmits
the information,

wherein, if selective acknowledgemént is applied, the
receiving and transmitting communication stations add
information indicating a causal data flow to transmit data and

acknowledgement.

20. The wireless communication system according to Claim 19,
wherein the receiver station which does not support
selective acknowledgement transmits said bit map information

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

21. The wireless communication system according to Claim 19,
wherein, with respect to at least one data flow, the ARQ

system in which sequence numbers are not assigned is adopted,



time information after the reception of RTS. 13. The

W rel ess conmuni cati on system according to Caimb5,
wohersadnetr he RTS transmitting communi cati on st acTapr®Ha®o15962

assi gns sequence nunbers to1¥ransmt data units,

describes in RTS the first sequence nunber of datait

tries to transmt, and notifies of information rel ated

to the data units it tries to transmt, and wherein

and} R dRTB1hRCEE YL \Gh GRITBYBLE AL KRB ST £ N & 8freirSdiG H¥f ang
first sequence nunberof data units describedin the

recBiF@ed %&tﬂo@%_stlgéltiatﬁfﬁl_t@v,%ﬁ@;%%ér%j@%ﬁ tuedkdqomdatanbers
units for which transnm ssion is tried, excludes them

of fhem obheshstteor betkecehvethd antdet heacdetgenmdiestion are
medi um reservation tinme information. 14. The wrel ess

synclonomhi €dt with systenvidceor ding to G aim 13, wherein,
if selective acknow edgenent is applied, the RTS
transmtting conmunication station describes in RTS
recepti on acknow edgenent information containing the

22. fA msitr e fe poaminbet ioh ens Bewnin yiorh wiangdrmatcress 1is
transmssjon is tried and bit map information obtained

nadgy FRIPPPHE2HeLY edtptidn thenf REFAETSN IMeftdodat Wderedn a
t he subsequent data units intq hits corresponding to |

Com¥%%l?%Fh?Pvét65§PPidﬁ% F%etm%%%%%togedﬁﬁﬁéetﬁéﬁﬁgﬂFSlon
and, further generates information related to said data

CraTRE 5 1A hEBRRGS Hat® URFES FACKAT o [Fecepti G arts  data

i rnmpti.on_has not e%p obtaingd tak%n.as oQJects t%et

conf
Cray@ni v 3heti it E§SPRRE SwherdiSh I SFPPS&PEC Py FesPonse pac

Vv

a e i 5. applied TS r iving:
crs SERROL COBRIERL L SRPL LA of 18 TR BEFL B on of aara
traﬁg&%ggg&ﬁpn described in the RTS, extracts data units

it has

wherein it is permitted to transmit and receive packets
in which any two or more of request to send RTS, confirmative

advice CTS, data, and acknowledgement ACK are multiplexed.

23. The wireless communication system according to Claim 22,

wherein the communication station sets the time by which
the other station’s transmission of a packet as the outcome of
the transmission of a packet is completed, and describe it as

medium reservation time information of the transmit packet.

24. The wireless communication system according to Claim 22,

wherein the communication station which receives a packet
containing RTS information transmits a packet containing CTS
information in accordance with the contents of the RTS, and

wherein the communication station which receives a packet



al ready received fromdata units for whih transm ssion
is tried, excludes themfromthe objects to b e
woesEsined; and then determ nes nmedi um r eser vat POM/JP2NE015962

information. 111 15. The w n#&d ess conmuni cati on system

according to Claimb5 wherein, if a data unit already

received is included in the data units to be

transmtted described in the RTS, the RTS receiving
con@Qﬂﬂyﬁ%QﬁﬁiQﬁf%EBEEQBnd€§§ﬁé§§§sé@@ddﬁéﬂ“@@ﬂﬂ%ldﬂhg data

CIS. 1b6. The wirel ess comuni cation system according

in 48c&F@ims, wirhereid ddie s recedivé ngrsommuni cat i on
station excludes the data units already received by

the ' RTS receiving conmunication station fromthe obj
ectsto be transmtted based on the ACK i nformation
25. atldedvixe Tdves Chomuaridatdon eystem datcartdiansmiossiledim 22,
based on the data rate described in the CIS. 17. The
W néhessic dmine Gatd ofispst Enfaccatdong ¢ dle@aiihaBwhich
wherein the RTS receiving conmuni cation station stores
indbppetes mbvedhpiredd® olndaraateénayt manf senadded otodad aCTsS
units to be received, of data for which transm ssion
trapgmified as the Jiiedhe of e BRFS, cBnBOHescribes in
CTS the sequence nunber of the last data unit stored.
18. The wirel ess communi cati on system according to

Claiml17,. wherein the CIS receiving co ni cati .
26. SFAE | LS DT Do SHGHEET SEIA DT 28 Cagid 25/
unit descrL@$d in the CIS, and generates _.infornmation
ol RS R BT Corar s CHLr e o8 Gioe ot fagoes
whefﬂe?qun%. é@&% EH%OQ&%@i?H&&) ngbgﬁgﬁdrg¥?£ﬁgdcnrnot,
sequence runber "of sard Tas ata unit i's no
basbBChHA@HL12; v st information in the RTS, and, if data of
desiring to transmit to the RTS transmitting communication
station is present, transmits a CTS to which RTS information
is added for the purpose of transmitting the data or a packet

containing RTS information for the purpose of transmitting the

data.

27. The wireless communication system according to Claim 25,

wherein the RTS receiving communication station, when a
packet containing RTS information is received, and if data of
desring to transmit to the RTS transmitting communication
station is present, transmits a CTS to which RTS information
is added for the purpose of transmitting the data or a packet
containing RTS information for the purpose of transmitting the

data.



I objects to be transmitted when an RTS is transmtted
next tinme. 19. A wireless communication system for
woOnersgai46ri ng and receiving a plurality of dat&CuaP1094/015962
i n which sequence nunbers at® assigned to transmt
data units to identify the data units, wherein, if
sel ective acknow edgenent is applied, the receiving
comuni cation station describes in reception
28 . agkd oW RAGRE R QIR RN sASK kg SEAUEAGE thUNER S 25,
of conpletely received data Units in the orderof
sequenes murber , Rend Hidn SIER Hifor S&hheni £epriesentedtion
by mapping the state of reception of data of the
detstisegseni r sequaAcemAUNBAI BalsBHO0 oheliatforer Htion elements
positions fromthe sequence nunbers, and transmts the
contaiwmedainonhewpercdiats |fecselwest | #omckinowsadgeirent as sthe
applied, the receiving and transmtting comuni cation
dessimttoms abdchefRT$ratn othe nehsati ng a causal data flow
to transmt data and acknow edgenent . 20. The
W rel ess communi cati on system according to C aim 19,
wherein the receiver station which does not support
29. sHreitinAl efck FOMIBIgERER O PSSRt 3CSardibia tepplaim 22,
i nformatj on W|th zero set for all the bits of the bi
'rraﬁ”l?‘?l’e%fl' 21 Fhe RT2I 685 Y hftinCORMBA %%/*'s}%% station
accordin aim1 rein,, withr
recPGaLEeOna TR 11 oW PRECRREPaySt eri?n %hégqﬁ%*h%em
s_are not as ned ado d 13 nd, when
tran Iél]sléln(]g’s % &51?:& ISE%GC YN t%ed tr &1sm1|‘t @Lata

alrégcﬁ 'Jygéje tx'ﬂé%"i%ﬁ thl'ée Rq%t ?&E?Wm@”&&ﬁﬁf@)ét&%% station,

ence nu
adds ACK information to the CTS.

30. The wireless communication system according to Claim 22,

wherein, if the data receiving communi cation 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.

31. The wireless communication system according to Claim 30,
wherein the data receiving communication station does not
add ACK information to a packet in which RTS information is

solely transmitted.

32. The wireless communication system according to Claim 30,



of the transmtter station and the receiver station

are synchroni zed with each other. 22. A wireless
woammmiwat i on systemin wiich random access PETIRIIO4/015962

concomtantly using the RT$ICTS net hod wherein a

communi cation station as the origin o f data

transm ssion transmts a request to send packet RTS

and starts data transm ssion in response to the

recapidon, A conGRrerse ipackelt &9 Hgmsaltg data which

communi cation station as the destination of

reqldSNS AhISHOAn MBEERLR dilr dc¥ e i vbesh: b id apsihiaBdion
recei ve packets in which any two or nore of request to

stasesk RTS, confirnative advice CTS, data, and
acknow edgenent A CK are nultiplexed. 23. The wirel ess
comruni cati on system according to Claim22, wherein
the conmuni cation station sets the tine by which the

33. ortemwistedtd son'cosnturdrsrtiios egsbbnaapacketi nas tbh€laim 22,
out cone of the transm ssion of a packet is conpleted,
andvidestim béhiet BES nBdianaidddngat ¢onmuiyie aitifoar matrdmon
of the transmt packet. 24. The wirel ess conmmunicat.ion

trangwtlemtac tbedR By naradvding QQMMéﬁéthométatlon an RTS in

comuni cation station wiich receivesa pack
whighpraPrKnge ®Iss F it kBEFBATLPAR Aete BéFcRB? ACK of data
cont ai ni ng, CTS |nfornatjon in accordance with the
1t RafhiterARSBEtERe FEaSIantt MiE et § comuni cati on
station wiich recei vesa packet 114 containing CTS
infornation transmts a packet containing data in

cor ¢ e with the .co tent h h .
34. AFSIEACR N bl COT ol 3y@tohigatlRaity (a5 in 22,

ms@ﬁéﬂelrﬂ tlhf:e Eilés’RTSI E:?EnEHE‘BEER&' andnﬁn‘_%%‘acl‘:liogegtation

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.

35. The wireless communication system according to Claim 33 oxr
34,

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, 1f it has failed to receive data transmitted from said RTS
transmitting communication station, multiplexes a CTS which
requests to retransmit the data and an ACK of the ACK request

and returns them.



i ndi cates whether RTS information may be added to a
CTS transmtted as the outcone of the RTS or not. 26.
woheosw4i4l ess conmuni cati on system accordi ng t @CTIR20¥/015962
25, wherein the RTS receivilhg comruni cati on station
judges whether it nmay add RTS information to a packet
returned or not, based on the first information in the
RTS, and, if data of desiring to transmt to the RTS
transm tting conmunication station is present,
transmts a CTS to which RTS information is added for

36. Wh6eipWNBesecOmbK BRSH &1t IRgy iiRewdathd REkAs PAEKEbM access
contai ning RTS informati on for the purpose of

conddmitsdM 1y 0gihGeaRas /2Ts réehdd eleess e mimhedt ¢ &0ion
system according to Caim 25, wherein the RTS

statrieneias he conmin odt doha Hradrison, s aswen taapackiats a request
containing RTS information is received, and if data of

to sgest pagked RTArsM tthotshda RS tamemsimsitdnngn response to
comuni cation station is present, transmts a CIS to

the vilg P RIS iaff or mmdom e redtkeat OIS theompur pogmngiication
transmtti ng the data or a packet containing RTS

statigpramthendtorinnblourposeter trpapBAEeiphg Fhe wireless
data. 115 28. The wi rel ess comuni cati on system

COmMYIFHF P tEEH AIPTAHEFBin the RTS transnitting

conmmuni cati.on stationéggterm nes.first infarmtion

base FBHUHGHRE GHA!-EHefESEbhEdi RedlT ' he" phckatEes
recejved fromthe station as the d | nation_of the
the (G f pRee et B hater B dFon g6t em
aCCao&g!th:attoe %?é{%%in%%ra Is%hiéh h@%e%?nreescgldﬂi{égrate
communi catli on station
based on the measured quality of receive signal; and
a CTS transmitting means which describes the data rate

in CTS as the outcome of the received RTS and transmits the CTS.

37. The wireless communication device according to Claim 36,
further comprising:

an RTS transmitting means which transmits an RTS when the
device requests data transmission; and

a data transmitting means which, based on the data rate
described in the CTS when it receives CTS information, carries

out data transmission as the outcome of the CTS information.

38. The wireless communication device according to Claim 37,
wherein said RTS transmitting means describes in RTS the
time that lapses before the reception of a packet containing

CTS information, transmitted as the outcome of the reception



recogni zes fromthe information in the RTS that the
RTS transmtting comrunication station is tryingt o
wonersgai467dat a al ready recei ved by the RTS receCYispm04/015962
comuni cation station, adds318ACK information to the CTS
30. The wirel ess comuni cati on system according to
Claim22, wherein, if the data receiving conmunication
station receives data which reguests an ACK fromthe

of B8 ai et {44 N £ HEIURIRC ald=RRve-abhoRiARd; h¥ddes tion |,
that it has not transmtted the ACK of the data, the

anddatangeCesVvitRg rogpuahgati on station adds ACK
informati on when it transmts a packet of sone kind to
t hewltkad @i it reaisNCrsi gk et 6@ ie@f sSd @t olbe8lin TS the
wi rel ess communi cati on system according to C ai m 30,
timphdaheitn tdeseat defecel vilng cenpphioat icdh st atdton daeket,
not add ACK information to a packet in which RTS
trahsfbdthadiaonths st @ne pranseirecepti82. o TRESwinébesstion,
communi cation system according to Caim 30,116 wherein
as nhdlednnBAcEaet bAnstame ohnfeansi @' daard whi ch
requests an ACK in a packet directedto two or nore
comﬁﬁ%ﬂa@ PO 1 ¥l RO §50PPRBIMGAEISeSS TyahamT pacvéded
, m accordi.n oCIa|m22 wherein the RTS
Whli:¥ Ift*ﬁ%}?gwc}a APCEPTBHNEEaH &R 45 AT Es Hi7hen RTS

h
or AORTPedt T e L he aea tob6PR af 5@%&“ SHafait
eff%&tb?g %E%nﬁﬂk§t$1¥§fe£§r mmunl%5€|8§e%. h¥§%lf in

ess comnmuni catl on sys em accordi ng

traﬂ@ﬁigéfon'Er%ﬂ%b@%gthﬂ%%Et5$@@ 99&“&@%&@5599 faR A um

reservation time information.

39. The wireless communication device according to Claim 37,
wherein said RTS transmitting means describes in RTS
factor information which is referred to by the RTS receiving
communication station when it determines a data rate, and
wherein said data rate determining means takes into
account the factor information described in the RTS in addition
to the result of the measurement of receive signal quality when

it determines a data rate.

40. The wireless communication device according to Claim 39,

wherein said factor information is information related
to whether to aggressively determine a high data rate or
passively determine a low data rate, and

wherein said RTS transmitting means determines factor



failed to receive the ACK of data it has transmtted
so far, it transmts to the RTS receiving

woammmiat i on station an RTS in which an ACK PequURED4/015962
for requesting a return of 1#n ACK i s nultipl exed. 35.
The wi rel ess conmuni cati on system according to Claim
33 or 34, wherein the communi cation station which
receives the RTS with an ACK request multi pl exed

1nfc§3§ﬁé’lfﬂ§1 81 sAGKoMICIt d Ndb R Bt SS tWhathelsiike i S eRtNrate
of data transmtted fromsaid RIS transm tting

for ERRMENG Cxaédémrﬁ{d@bbﬁjﬂui’i@@ab%ﬂ sopl &t e_ﬁih@fdm@tfer@hc_e in
if it has failed to receive data transmtted from sai d

tratBhS 4§ 865 Hduld M e ENEBHIHTTALROR %t ahd b taBhidalteXasdathe
CTS which requests to retransmt the data and an ACK
causdl tried cAGK TAgue b tandnrdd i s tchemdlivaB6ni Aswbhebessy .
comruni cati on device which nmakes random access
conconmtantly using the RTS/ CTS net hod wherei na
conmuni cation station as the origin of data
41. tFengiirssliess qoamemilcg taonedagsret aceendipacket CRFSm 37,
and starts data transm ssion in response to the
r e8ISO ofadd reEpohsenpatkbingTBeppEnrigscribes in RTS
comruni cation station as the destination, of data
lnf‘%?%%%ﬁ%s?%%at?ﬂetw PeFess é%?ﬁﬁm‘?%%%%ﬁl%l%w%e tries to

. rising: a conmunication quality measuring neans
rar@/\?ﬂ? fv mfures the quality of receive signal vvhen an
nmeans

RTS | . J8cely data rate determ

derdiTitie o da T sr i nl ot R T A T g TR § S o
res dre& Y S’b?rﬁ@l mf‘ %1 5 transyid Yng vRanS Mighen the

escr1 bes e da rat’e
reception of all the data packets i1is completed based on
information related to the data units described in RTS and the

determined data rate.

42, The wireless communication device according to Claim 41,

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 so that the
transmission is completed within the time specified by the

medium reservation time information.
43. The wireless communication device according to Claim 41,
wherein the information related to data units is the data

length of each data unit for which transmission is tried.

44, The wireless communication device according to Claim 41,



in CTS as the outconeof the received RTS and transmts
the CTS. 37. The w rel ess comruni cati on device
weaecewvdi4sg to Claim 36, further conprising: anP&TSP2004/015962
transmtting neans which tn2ihsnmtsan RTS when the
devi ce requests data transm ssion; and a data
transmtting nmeans which, based on the data rate
described in the CTS whenit receives CTS information,
caryh&se Mtt dat ArbERRS MhASHOL B8y thedauh aeme: Of st Ffe sum
CTS informati on. 38. The wi rel ess conmuni cati on device
of ateordhtyy Len&tasmod7,ovdesei hosal ddATS thapsnirbli Rghich
nmeans describes in RTS the tine that | apses before the
traneneption b arpadket containing CTS i nformation,
transmtted as the outcone of the receptionll8 of RTS
informati on, as nediumreservation tinme information
and transmts the RTS, and wherein said CTS
45.t Thasm relenps meamsirdasdriidresleivii c€T8crhedihgeto Mataim 41,
| apses before the reception of a data packet, _
t r a3 ed €1 dFhesip hernyt tony odfa etk e «tadi PBARBS iGTEhe time
Information, as nmediumreservation tine information
lengfl wREPEFAd afoF o 381 bRIRY opPF nor MR’ Fatad uitiiey for

.provi ded which, when the wireless comuni cati on device
Whlggc£F9E§méﬁs¥ﬁ@sb? g?ﬁﬁ%‘not directed to itself, sets

an NAV and keeps it effective and the wrel ess

comuni cation device itself in transm ssion prohibited

46.SEALE, ONTC L0S JHLAL ON 0f, TR LeSeLNALLOD LTy 4y,

or e . ess cormmuni cati o \ .
accor di-ngy t thlg a&%%ga‘ﬁ’ﬁl%ﬁe' Pe$aLdg RIS traRsm ttipg ;g
means describes in
information on the number of data units for which transmission

is tried.

477 . The wireless communication device accordihg to Claim 41,

wherein, when said CTS transmitting means determimes
medium reservation time information after the reception of RTS,
the transmitting means takes into account the time at which the

communication device itself completes data reception.

48. The wireless communication device according to Claim 41,
wherein said RTS transmitting means describes in RTS
information on the period until the time until which +the
communication device itself can transmit, and
wherein said CTS transmitting means gives consideration
so that said information on the period described in the RTS 1is

not exceeded when it determines medium reservation time



factor information which is referred to by the RTS
recei ving conmuni cati on station when it determ nes a
wdav@/matee, and wherein said data rate detern RCIJP2004/015962
nmeans takes into account tha&t factor information
described in the RTS in addition to the result of the
measurenent of receive signal quality when it
deternmines a data rate. 40. The wirel ess comruni cation
ins M COHRGATE Rhd A LAIMAD o mhereel n sai d factor
Information 1s information related to whether to
aggressively determne a high data rate or passively
deternmine a | ow data rate, and wherein said RTS

49 . tManNsiddlicRe ceansndekertnngsviaet acddfdingofsadinmm 41,
based on at | east oneof the transm ssion error rate

f oryHde: IRTS d1eT ejat an g eoianin itiatd areasisatdsan,grishesequence
di fference in transm ssion power between RTS packet

numksdguck dad at packett datch tinel tcpusal rel ati onshi p bet ween
data rate and transm ssion power. 41. The wrel ess
comhatriciat senddels der sacoortdiing nealth algs @7 bahéneRAS the
said RTS transmtting nmeans describes in RTS

1l ] »

firgpiseravemicennrebar elf O tenéosrvwiviele tdanamdistoni 15 traed,
to transmt, and wherein said CIS transm ttjing nmeans |,

and geg gk P pes0 | hn radaiain e s Ve drtq idh-a iorration which
the duration of which the reception of all the data

trangmket 5% st orpt @t edPMased on information related to

t he _dat it i bed ip, RTS dth t i ned .

daciige rY SRS hrrareL bt Lot Aoy cRre First
seqﬁ%rgﬁé dll}}g%% rgsoq:lo ?ﬁa@&ggﬂglivtmse rd%lsp:r‘igleg 91‘31lt Bl RpS m It PYcts
data units already received from data units for which

transmission is tried, excludes them from objects tobe received,

and then determines medium reservation time information.

50. The wireless communication device according to Claim 49,
wherein, 1f selective acknowledgement is applied, said
RTS transmitting means describes in RTS reception
acknowledgement information containing the first sequence
number of data units for which data transmission is tried and
bit map information obtained by mapping the reception
confirmation information on the subsequent data units into bits
corresponding to the relative positions to the first sequence
number, and further generates information related to said data
units with only data units for which reception confirmation has
not been obtained taken as objects to be transmitted, and

wherein, if selective acknowledgement is applied, said



transm ssion as the outconeof the receptionof CTS

i nformati on based on the data rate described in the
wQBBsga146hat the transmi ssion is conpl eted w t RCW/JIPINO4/015962

time specified by the nedium reservation tine

informati on. 43. The wi rel ess comuni cati on device

according to Caim4l, wherein the information rel ated

to data unitsis the data |l ength of each data unit for
cTsWRir-GRshi RS LS SIhd Srdfded. td4saThe Ml 8l8SSinformation
conmuni cati on device according to Claim41,120 wherein
desthepéafier apbiors f ekatadtbaidad antifkt $1tSadPeesAveld from
the data |l engths of one or nore data units for which
dathnanists $eirovhi shtttftbmidhsiche swfEé@s Sxx0NudY ¢akinofrom
devi ce according to Caim4l, wherein the information
ther edlafaxt 4 o tdat laec unidce iived, heatdnecHeangtle teequneed fhodium
transmtting one or nore data units for which

reseraathpsstomei $nforwdtid®B, The wirel ess conmuni cati on

devi ce according to Caim4l, wherein the information
related to data units is information on the nunber of
data units for which transm ssion is tried. 47. The
S1.whelekise bopmer el o el deVacCorgicrRgdigdactai matm 41,
wherein, when_said CTS transmtting neans determnes
medi ek ¢ ERervatd 67 tR BB F i br¢RAY deciited tifeincluded in

receptiqon of RTS, the transmittin ans,ta into
the @R Iteolo Tt b ASet ERAAMAL L0 TP AN B SR, BRa cts
itself.conpletes .data.reception. -48. The.wire S
trabRE L SR EhEe adaL R R Rk Ol S Bha T A SLES2 .
said RTS transmtting nmeans describes in IRTS

52. The wireless communication device according to Claim 41,
wherein 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.

53. The wireless communication device according to Claim 49,

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 is tried as the ocutcome of the

RTS, and describes in CTS the sequence number of the last data

unit stored.

54. The wireless communication device according to Claim 53,

wherein said RTS transmitting means stores the sequence



information on the period until the time until which
t he communi cati on device itself can transmt, and
wohersadnezai d CTS transmitting nmeans gives PCT/JP2004/015962

consi deration so that sai diznformation on the period
described in the RTS is not exceeded when it
deterni nes nedium reservation time~ 121 i nformati on
after the reception of RTS. 49. The wirel ess

numMISORBENL Lad 1 g8 tdi%}ﬂé3_§n@§ ‘a@s@ﬂ%éopil@t@ﬂé@ﬂé,, aﬁ’aej‘e@ié}ates
said data transm tting neans assi gns sequence nunbers

inféemdt s nidl dad@ tii dSta Weelted nEsAl wh FOIS transtiddiiong is
nmeans describes in RTS the first sequence nunber of
tridatia Eaehwhoah thaanshe sktenuhs tt inétcaaed byothéissyehce
information related to data units for which
nuntbeanshissdidohass datadiniandswhet eimebaied GiScbjects to be
transmtting neans refers to the first sequence nunber
trapfmifated ures aeskTS bedl irendel RTQ] mectt doiree dat a
units already received fromdata units for which
transm ssion is tried, excludes themfrom objects to
be received, and then deternines nedi umreservation

S5. t Pre'i Tt FeRTUBHCaThet widediess Eormisregtishing and
devjce according to_Cl.ajm49, wherein, .if selective
recetyhown aeé’ééﬁ@rlgfiysogpﬁﬁ%d%ms% ¢ RYS1CPaRs A ERFRJUmbersS
neans describes in RIS, recepti oqn acknpow.edgenen .
e R B el he e T 2 SOiEheE MtEata ginits,
com@?%QiH jts for which data transm ssion is tried and
It map i nformati on obtai ned by mapping the reception

fgt”agﬂ %ﬁtﬂgﬂ%ﬁﬁﬁrﬂickQHsﬂﬂt%‘ﬂﬁg%ré%%%%ﬁ{‘éh,dﬁ_tfasélﬂi Sve
ponding to the relative posifions to

ackhheLEigSheSEAUERCE pplied, describes in a reception
acknowledgement information ACK the sequence numbers of
completely received data units in the order of sequence number,
and bit map information represented by mappirig 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 transmits the information, and

a packet transmitting means which, 1if selective
acknowledgement is applied, adds information indicating a

causal data flow when it transmits transmit data and an

acknowledgement in response to data reception/transmission-

56. The wireless communication device according to Claim 55,
wherein, if said ACK information transmitting means does
not support selective acknowledgement, it transmits said bit

map information with zero set for all the bits of the bit map



nunber, and further generates information related to
said data units with only data units for which

woesEpii4wn confirmati on has not been obtai ned pakamoag015962

objects to be transmtted, 12nd wherein, if selective

acknow edgenent is applied, saidl22 CIS transm tting

nmeans refers to said bit map information described in

the RTS, extracts data units already received from
fieata units for which transmssion is tried, excludes

themfromthe objects to be received, and then

determ nes nediumreservation tinme information. 51.

The wirel ess comruni cati on device according to C aim
57. dhe Whelkgidds ichmaugatatibint dabieadyceeeeingdd £1laim 55,

included in the data units to be transmtted descri bed

i nwhee RES, wiahdr&3Sett ansnitt 1 eagt meranslades £t obe StHACKRO

information in CTS . 52. The wi rel ess conmuni cati on
systdaviice whdcbr deqggetoe Chanlme ¥4 ,anshepéi assagdedats adopted,

transm tting nmeans excludes the data units already
and r ebeinvbinkysedrl @TS sr esbirll hghedmantizc s brarstmat flord and

fromthe objects to be transmtted based on the ACK
recqiifest rdtticswhadbeddabathovgTgndahBicEabyi Be sianmgarigation

transm ssion based on the data rate desc¢ribed in the
devicers syachnpiel 5¢F el BEsSEEHADAPCBIFBATEeVLES 4E0SRdPHg the

to O aim49, erein said CTS transmtting means
stalgyoft & orfe® Rt i eces of data |ength information

of data units to be received, of data for which

transm ssion is tried as the outcone of the RTS, and
58. %?%g&% %%s'Qo%ﬁ§n#ﬁgt§83%$§%ﬁxpﬂﬁﬁ%&.ﬁgkgger%ﬁg%nﬁggé%ss

S ) € Wre evi ce

uni ored. €SS conmmuni catl on \

conégﬂfgéﬂgﬂyE%fgf%H%%%G/CTSnmthodvmereinzicommunication

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 information generating means which generates
information of request to send RTS, confirmative advice CTS,
data, and acknowledgement ACK; and

a packet transfer communication means which transmits and
receives packets in which any two or more of request to send
RTS, confirmative advice CTS, data, and acknowledgement ACK are

multiplexed.

59. The wireless communication device according to Claim 58,

further comprising:



wherein said RTS transmtting neans stores the
sequencel23 nunber of said |last data unit described in
woOheos@isi67and generates information rel ated t oPAd@TR2004/015962
units for which transmssio2sis tried in such form
that the data unit indicated by the sequence nunber of
said last data unit is not included in objects to b e
transmtted when an RTS is transmtted next tine. 55.
A W 1RbLesSy R QPR ER kN E §/XI1GE WfiQlcH EABSHERET NG ANGn' s
receiving a plurality of data units in which sequence
trafdiies SodloF asghaned d-otheansitémdai@atuai t8ahOnission of
identify the data units, conprising: an ACK

a pddd< Mgt conpl eanan dhd Nk Jans thehset f t sed ectfidmnation
acknow edgenent is applied, describes in a reception

as ek nosd ecgenbot T hfieriratdom tACK tdfe tdequercesmitnipercket .
of conpletely 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

60. sl etjueite seqeemse Lvgridens defit eer etaprdenygi fo Claim 58,
positions fromthe sequence nunbers in response to

furtiel ¢EeRPIFHRY: and transmits the information, and a
packet transmitting neans which, if selective
ackh ATy &Rt i dDappFReRee dihientsrratigh of a packet
i ndi cat i a causal .data flow when it transmifs, .

cont e i TR SR Rroor B Eene ol Lok BRabn Ry CTS

._-data reception/ transm ssi.on.56. The w rel )
GNP Cat T oh” GRVT e BCLortl U 15 i i 85, Wherdi, =

L A0 TR ORS00 IR 085 D0lepver

. . g bt ‘ ¢ >
con??]_{en%ﬁ?t? dnt['a%‘;%gekh%l%ﬁ h-Z810n 88t o fciadd cBH%a?hEﬁngata

in accordance with the contents of the CTS.

61. The wireless communication device according to Claim 58,

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.

62.The wireless communication device according to Claim 61,

wherein, when transmitting a return packet, said packet
transmitting means judges whether RTS information may be added
to CTS based on the first information in the causal RTS, and,
if data 1t desires to transmit to the RTS transmitting
communication station is present, transmits a CTS to which RTS

information is added for the purpose of transmitting the data



field. 57. The wirel ess conmunicati on device accordi ng

to Caimb55, wherein, with respect to at | east one
wdav@/ki4ww, the systemin which sequence nunmbePETAPE04/015962

not assigned is adopted, anzk when Link session is

establ i shed, data is transmtted and received through

the data flow, and thereby the conmmuni cation device

synchroni zes its sequence nunbers with those of the

or StaLERBLoRLRE: At REr raRd. i P Ay MY €FE8Sthe purpose of

cohmuni cati on devi ce whi ch nmakes random access
trafancomdanidy dsiang the RTS/CTS nethod wherein a
conmuni 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
63. receptirel afs aomespanse ipacketri€ESatecomlang to Claim 62,
conmuni cation station as the destination of data
t ransni ssihemeinhesai d elpesskaco mumeincatiittindevineans, when
conprising: an information generating nmeans which
tramenetaies ai ¢ orrmpieokedf 1n apsgsmscotedie RFsSket containg
confirmative advice CTS, data, and acknow edgenent

RTS A:GKfOJéWmtJepfpach@%tdétﬁf%r%ﬁ éie%ﬂoﬁﬁﬂml%t’qltﬂilsﬁﬁéetn§%ﬁh@1 RTS

transmts and receives packets in which any or
trangpetiping @@@@él@lf:étééﬁdsta@%&ﬁr PF%?We tar@\ﬂsaf@tém CTS

data, and ackngmded ement . ACK n&l %exed 59. The
to Whihes &TSonhiih? ERE bﬂnde’v?cea °fg %ed%‘ﬁﬁ%%e of

2 h
trani R HE TORhGr (6 B A5 EF aFenr SPoRe of S B T
fortiﬁ%‘%ﬁéégg%‘%ft€¥%ﬁ§ﬁﬁﬁ¥ﬁﬁé'%ﬂé‘ﬁata.

64. The wireless communication device according to Claim 61,

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.

65. The wireless communication device according to Claim 58,

wherein, 1f 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.

66. The wireless communication device according to Claim 58,



a packet is conpleted, and describes the set tine
information as the reservation tine information of the
wonersgai467 packet. 60. The wi rel ess conmuni cat i @OTAR2W0CE15962

according to C aim58, furtigier conprising: a nmeans
whi ch, in response to the reception of a packet
containing RTS information, transmts a packet
containing CTS information in accordance with the
CORftedKesin,0f 1 £ hga REISpa2nd ta tRARF WhicChimudl JRSRANS&ans
to the reception of a packet containing CTS

recé O MRIH20Nhithansdhé st & Hacket feantdicnifgadadendnti tting
accordance with the contents of the CIS. 61. The

commit Bt #iSBoc i eationraoree aocthdi pgecbpt Cbai 6F 58,data
wherei n, when generating RTS information, said

packetf camat]wivaensrat iing hmsanstdésenshestedr she ACK of the
i nformati on which indicates whether RTS informtion

datamy e agdedieto CTensfansnianmethissitivn omeeose aflds heACK

. RTS. 62.The wirel ess communi cation device according to

infeympgbd @1 Whshe i &i hrandieht ¢ ransaket idfgsaneeking Gratketdata
sai d packet transmtting neans judges whether RTS

transpbl RS oFPTHRY bed beRds FRt TS based on the first
information in the causal RTS, and, if data it desires
to transmt to the RTS transmtting conmunicati on

ion i . S i CTS i ch_ RT .
o7 PR i1 & MY Tor Fhé BFRoSECOF it PAnS T17Hp 56
h : I i RTS.i.nf ' f
e et 4= g R FheFiRg Pl Ry IRt Pl

addC@é’g“{‘xilf h 0 JeVi§e, ageok di ngy %ﬁl@iEE%@%kn%aeéirbn is
sal en

packet transmttihg means,
solely transmitted.

68. The wireless communication device according to Claim 66,
wherein sald packet transfer communication means
transmits data which requests an ACK in a packet directed to

two or more communication stations.

69. The wireless communication device according to Claim 58,
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.

70. The wireless communication device according to Claim 58,
wherein, 1f 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



transmtting a return packet in response to the packet
containg RTS information, if data of desiring to

woOnersgai467t 0 the RTS transmitting comuni cati ORCSRIN0O015962

is present, transmts a CT$8& o which RTS information
is added for the purpose of transmtting the data or a
packet containing 'RTS information for the purpose of
transmtting the data. 64. The wirel ess comruni cation

ACKAEVHEEaaCE Ot RGahomOt aba K £ aher &h N 158 h i 1H101g 8L i oM .
generating neans determnes first information based on

information el enents contained in the packets received
fromthe station as the destination of the RTS in the

71. pesd wi6klethecwhmeh eSSt Conmisiicat henodeyhget@cteridi B9 or
to Caimb58, wherein, if said packet transfer

70, communi cati on nmeans recogni zes fromthe information in
the RTS that the causal RTS transmtting communi cation
st athereds, tinyinegroaster dashihe thtephl oready aneB8EBvettiyan
the comuni cation device itself when transmtting a

ACKcreduent paékérlexadsf epiconmbsiremtiion resner sddo Amens

information to the CTS. 66. The wirel ess comruni cation
gengkItee At AOKITRECE o "G igiahass s Phaket e eqaptdgmyot data

acket transfer co ni cati,on nmeans receives data.
traf BTt e dTa8 tha R AGE F Tt e G A ER L g g OB (rg LLon has
n sta%;on Ln response to the reception of

beeconnun'cgtio N

B AR pache?” aldt| udyds that it has not transnitted
the K dlg‘[ SEE% ?9!; Rat E?%n%%%%eéorﬁrﬁ&\?fé ae{i<§1? %Fé%ﬁ's‘:?%(%\fr”ns
means adds nf'or mation en It transmts a packe

an AgKafl?%?ﬁ Kihad LR hth Aatd EhaNslddd g, SO CALA Qi tted

from the RTS transmitting communication station has been

completed or not, or, if it has failed to receive data

transmitted from said RTS transmittiﬁg communication station,

multiplexes a CTS which requests to retransmit the data and an

ACK of the ACK request and returns- them.

72. 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:

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

a data rate determining step in which a data rate is



67. The wirel ess communi cati on device according to
Cl aim 66, wherein said packet transfer comrunication

worasg4dwes not add ACK i nformation to a packePCiraP2004/015962

which RTS information is sately transmtted. 68. The
wi rel ess communi cati on device according to C ai m 66,
wherein said packet transfer comruni cati on neans
transmts data which requests an ACK in a packet

det I BHLELRd Wh Uh TR SOBRIREALIQD X dd@NTe 8Qgnal;
The w rel ess conmuni cati on device according to Claim

58,3 #herehismMieAnkr s h tiniERAh KEStased th PaEeticribed
transfer comruni cati on neans multipl exes an ACK

in drequeshsf fifie ragtesid R aheerueaiokdt Res AGKI afrdatm titted ;
has transmtted so far. 70. The wi rel ess comuni cati on

and devi ce according to Caimb58, wherein, if said packet
transfer comunication nmeans failed to receive the ACK
of edab#ai trhasnithnsgi$tew isowhdich,i whanl ¢THliexesmartion
ACK request for requesting a return of thel28 ACK of

is dataivedhadatrarsrangmis sieor aps wide tquimame tohgthp CTS

. _RTS. 71. The w rel ess conmuni cation device according |

infeguaigmmisocarried alelsised PR Flos phise regetfrescribed 1n
reception of an RTS with an ACK request nultipl exed,

the &F Y- i nf or mati on generati ng neans generates an ACK
whi ch indi cates whether the reception of data
transmtted fromthe RTS transmtting comrunication

73. SHUL O, DESI, SOl et S A0k, 00 WSLELE.IRY
rec%?%ﬁé%%$gg§§5§§twhgkh&étiQﬁﬂﬁﬁﬁerhﬁﬂqgig@I@he steps of:

assigning sequence numbers to transmit data units to
identify the data units, and, if selective acknowledgement is
applied, describing in reception acknowledgement infopmation
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.

74. 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



fromthe RTS transmitting conmunication station has
been conpleted or not, or, if it has failed to receive
wdav@/iransm tted fromsaid RTS transmitting PCT/JP2004/015962
conmuni cati on station, nul 13l exes a CTS whi ch
requests to retransmt the data and an ACK of the ACK
request and returns-them 72. A wireless conmmunication
nmet hod for nmaki ng random access conconitantly using
to ddiRl BESkETSRiBtNRM Mokl Bafa COMIRNN CA1 QD 18t ALESHNES to
the origin of data transmission transmts a request to
the sedéeparketo RS adghsh o tisadiad @ ¢TANSAB®SA fbrifini cation
response to the reception of a response packet CTS
stat 1M &s ComauMd Sainohish abf aeigs thensiesddiat,j athedfmethod
data transm ssion, the nethod conprising: a
comgeohgimg cati on quality nmeasuring step in which the
qual ity of receive signal is neasured when an RTS is
r ecai Viethormnadaitcn rgine redtiergmistriepg st €pich whfctmat dat eo £
rate i s129 determ ned based on the neasured quality of
requeski e stegndl RTS, CTrfhmsat Ve ngdstepi CThi cHathe and
data rate is described in an CTS as the outcone of ‘the
ackpeigbeJEeNETS AR 17 apener2edd’ Al a data transnitting
step in which, when CTS information is recejyed, data
t r SRS ot BOHHRF SRR 61 10Re SEFB R BRhaki dPgE et

in LS Fased, o e o gt ahe depribeds dfe oo

r mtting and recejvin plyralit f ta units
Sen%orrp is Onlrlgltn mear%s %epsad&l:cegscglsgnlgﬁgaée%%gn%e Ut ee#(ier%eont

ACKt£§QSﬂait9§i@X¥@i£§ £Pansmitted and received.

75. 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 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:

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

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

a CTS transmitting step inwhich the data rate is described



identify the data units, and, if selective
acknowl edgenent is applied, describing in reception
weackisomiwdgenent i nformati on ACK the sequence ROWIRI094/015962
of conpletely received data3units in the order of
sequence nunber and bit map information represented by
mappi ng the state of reception of data of the
subsequent sequence nunbers into relative bit
in #9814 1003 Hd ndl@esSequenee BHARGES ROS! 8580ASEn IR tted;
data reception, and transmtting the information; and
andadding informati on indicating a causal data fl ow when
transmtting transmt data and an acknow edgenent in
respQise ke atahd ttiagsstspi DN/EGeNt wben €4S Mformation
wi rel ess communi cati on nmethod for meking random access
is eceredmetantdataustrmndilies KIG CES metchoduhenei nfa the CTS
comuni cation station as the origin of data
informabhossiDrararsnots asajvesth80ddba serie pasket bRIS.n
and starts data transm ssion in response to the
ther@€eption of a response packet CTS from a
conmuni cation station as the destination of data
transm ssion, the nmethod conprising: an information
enerating step in which information of request to
76. Lo RAMRESCLCORP ¢ F HaCOFS TadFicdc P Gr SOmgater—grgdable format
acknow edgenent ACK is generated; and a cket
For { Gt Bt AL oriftni £3t | Bn SR F 7 WHGH S pddket CPRERRT crP T
any. twp.or nore pi.eces_of informatiaon of .request .to
comB O AT C S TARETv o RaviiCa TS [aath, il Toceiving a
t ar, ltiplexed. i a 1t
oL o e e B G b RGO AL 8 e
stefQMpHt er-readabl e format

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.

77. A computer program described in a computer-readable format

for carrying out on a computer system the processing for



for carrying out on a conputer systemthe processing

for controlling communicating operation in a
woammmiat i on envi ronment in which random accees/JPE04/015962

made concomitantly using th& RTS/ CTS nmet hod wherein a

comuni cation station as the origin of data

transm ssion transmts a request to send packet RTS

and starts data transm ssion in response to the

contB6EPIAON ARk £SPONSE RASERLI+ LI FL1®MAB communication
communi cation station as the destination of data

envi F@RSEH S SirORh 1 ERer LMV EeteRIS00E AAIORPHhEShAPan8ly using
comuni cation quality measuring step in which the

the RIH/IATE WdtHOL@h¥eeshgnabmhenireasiioad tatdpnads RRS dsigin
received; a data rate determning step in which a data
of dateetrandet eshonad-draseid 0a tdguerhsur eendualdidet BTS and
receive signal; a CIS transmtting step in which the
stadhsadebteisadentssbedl3t irespofEs do tie mgcmisocof of a
the received RTS and transmtted; and a data
respeafsnmcedked sEEp ifHowhi @ h comerm iCRS lopf orkattien Bs the
recei ved, data transm ssion as the outcone of the CTS
destihnpkhaRi onf | sadar r tE@NSRE SI5498d ofPeheCHEPAt fht g2rogram
described in the CTS. 76. A conputer program descri bed
COMPRLEIEBnput er-readabl e format for carrying out on a

COTBYL St SNEL St esRontioly O oTunLERl) 1 SBELELL 61
A s
acknowledgement ACK is generated; and

a packet transfer communication step in which a packet
in which any two or more pieces of information of request to

send RTS, confirmative advice CTS, data, and acknowledgement

ACK are multiplexed is transmitted and received.

78. A wireless communication system 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,

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.



identify the data units, and, if selective
acknowl edgenent is applied, describing in reception
weackisomiwdgenent i nformati on ACK the sequence ROWIRI094/015962
of conpletely received data3units in the order of
sequence nunber and bit map information represented by
mappi ng the state of reception of data of the
subsequent sequence nunbers into relative bit
79. poisé twonsl g pradmersiegenae siser scebruesgonsect ®im 78,
data reception, and transmtting the information; and
addiingr e i ahweat h dornadi catdaig tacaoskltdahat bl yvinbedata
transmtting transmt data and an acknow edgenent in
lengegpofiseathh data transhivssilondh eceptsoinssiidn s tried.
conmput er program described in a conputer-readabl e
format for carrying out on a conmputer systemthe
processing for132 controlling comunicating operation
80. | Fhe WAl T famnema riommsis tien. ahicemdiandom Gtebms?s,
|s made concom tantly using the RTS/ CTS nmethod wherein
T &iCohNEPATREASE T 9] Giondafaddrkts 1s the sum

ans Si ansnmts a request to send packet RTS
of %ﬁ& et f%%‘? BFr Sisiiai 0h FRTCeditifeul ehdor which
trah 8§ gtlon of giponse packet CTS from a

onnu%%%%t}%n %1%%1 on as the destination of data

transm ssion, the conputer program conprising: an
i nformati on generating step in which information of

g1. reguest -4 send, Bls |s ggng%gtggXB énngacgf%fm 78,

and acknow edgenent A

tr afsd.ed 1 £ QNBUN £EH 001 Sb SR 1R LS faaacaoaﬁkﬁg 1§1tﬂfe' Cfhe
any two or nore pieces of information request
length required for transmitting one or more data unlts for

which transmission is tried.

82. The wireless communication system according to Claim 78,
wherein the information related to data units is
information on the number of data units for which transmission

is tried.

83. The wireless communication system according to Claim 78,

wherein, 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.

84. The wireless communication system according to Claim 78,

wherein the RTS transmitting communication station



send RTS, confirmative advice CTS, data, and
acknow edgenent ACK are nmultiplexed is transmtted and
woesEsined7 78. A wirel ess conmuni cation syst emPCH/In0€N1S962
random access i s made concosd tantly using the RTS/ CTS
met hod wherein a conmuni cation station as the origin
of data transm ssion transmts a request to send
packet RTS and starts data transm ssion in response to
desthep&ecepRirgn fo M tesROBSe Paeket Elont i OMe time until
communi cation station as the destination of data
whi&lh atisen SSiutn i vdel @h Nstdei T S tdsensmdd i teansmit, and
comuni cation station transnmits an RTS in which
i nfudremd ironthiel Rl ® drd e DNen@reomnen dad e ami safidn gives
which transmssion is tried is described. 133 79. The
congidet @ssor rmmithit agd ioh isfstremtacnooditie perCodi deF@;ibed
wherein the infornmation related to data units is the
in tdhet RTT dsgedt ek ceacieddalt en diti defermive s mediamsne sei ot ion
is tried. 80. The wireless communication system
timgctpieingtien G hiar 78he el aheo ¥ MBY mat i on rel at ed
to data units is the sumof the data | engths of one or
nore data units for which transmssion is tried. 81.

os. TS YESLESS, SRl eation system according Lo Qalm,,
SR I EEOUIe Lot LLISTILLLRg o0 o 1Ol

dat’ U ts f
s £S, STV S 500110 10, LA TR o

a paitd'kfecl‘_r B4+ 90 PR (e DUADERL Of odatd sk S +fof 2 WGyt come

ransm ssi on
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.

86. The wireless communication system according to Claim 78,
wherein the RTS receiving communication station measures
the quality of receive signal and determines a data rate based

on the result of measurement.

87. The wireless communication system according to Claim 78,
wherein the CTS transmitting communication station
describes in CTS a data rate at which it desires to receive,

and transmits the CTS.



is tried. 83. The wirel ess communi cati on system
according to Claim78, wherein, when the RTS receiving
woammmiat i on station determ nes nedi um r eser PATiIPI04/015962
time information after thei1s®cepti on of RTS, the
station takes into account the tinme at which the
station itself conpletes data reception. 84. The
wi rel ess communi cati on system according to C aim 78,
wherein the RTS transmtting comunication stationl34
describes in RTS information on the period until the
88 . IPHE WHUtdile Mhicohmiung ce@aBunNEGatbANastationg i tset faieam7,
transmt, and wherein the RTS receiving comruni cation
st aiHeaneigi vas COOSidlasatimn coantuhdicasabd svdolsmidaTries
on the period described in the RTSi s not exceeded
out Wietrd tt rdetering Jiesm redithe pesepmat bdnthée meedad ot omtd OICTS
after the reception of RTS. 85. The wirel ess
infoomntidre atd oed syrstigme atcor diaige tdeCtmibad 8n Wher €1T5 .
the RTS transmtting comuni cation station describes
in RTS the tine that | apses before the reception of a
packet containing CTIS information, transmitted as the
89 . othe M egfe th € FEEEG10adH 08f SRFSenAEERBELDBH, tasC et Ui/
reservation time information and wherei n, ot her _
cortthffiidt i GRest @t ? orfs AR Trldei FemRIBI SR @R NAEation
and keep it effective and conmuni catj on ations .,
Ges TRERBRI VoS T thFaniie s O IHGH biEEdd 16 BIE BYesPTiRR oF
duration of nediumreservation tine inf tion. 86.
2 i RaRhas S TEO - Bat ForU A Sy S g Ferer bram of
CTSE@%@%@%@%&ﬂLt%% 5@§iﬁ$¢ﬁéyéP@a@£%%ﬂ%Hn&?Eh?Brﬁ%%&bﬁ”, and
wherein other communication stations which receive CTS
set a NAV, and keep it effective and themselves in transmission
prohibited state over the duration of medium reservation time

information.

90. The wireless communication system according to Claim 89,

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 the information related to each data unit

described in the received RTS.

91. The wireless communication system according to Claim 89,
wherein, if it is described in RTS that a plurality of

data units are transmitted from the RTS transmitting



the quality of receive signal and determ nes a data
rate based on the result of nmeasurenent. 87. The

woi20@less7 conruni cati on system accordi ng to C aCmuPB04/015962

wherein the CTS transmtting comruni cati on station
describes in CTS a data rate at which it desires to
receive, and transmts the CTS. 135 88. The wirel ess
comuni cation system according to Caim87, wherein

coml&d}ﬁ&%iaﬁcstgwsncomm@ﬁ | 0Ra8EAL EOAnGardd@firAMat ion
data transm ssion as the outcone of the reception of

statGlon iqfrrBtiennRased eBstheadaba fahe dessrhderbd Which
the CTS. 89. The wirel ess conmuni cati on system

corBEEHNGd ahd aiife’Bernbar ehnihhewkiént tlaasraddpinign of
comruni cation station describes in CIS the tine that

all lEpsestheforie 4 hies reagptdtard .of a data packet,
transmtted as the outcone of the reception of CTS
information, as nediumreservation tine infornation ,
and wherei n ot her communi cation stations which receive

92. QT sétred eNavVcoaninikieefion evseeni secandintehsflaln P,
transm ssion prohibited state over the duration of
nedihanaies Eheat T eG9i ing 6PRARMNGF2tION FThathwp aggsies
conmuni cati on system according to C ai m 89,

out tJRETTS ANIHSAN RF CHRNARFERRFORTsHAS BRC m@l'e??n%sﬂs

PEAL i S A edg%‘%agr”%ﬁ%%sh%wécésﬁ% P hat
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ene 8 Bl A L TR P A ey T R

medldl%l aré@é}vag@locx{ I‘Perge 'fhfél’qna[telcoq’{ .Ved RTS.

93. The wireless communication system according to Claim 78,

wherein the RTS transmitting communication s'tation
assigns sequence numbers to transmit data unité, 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.

94. The wireless communication system according to Claim 93,

wherein the RTS receiving communication station refers
to the first sequence number of data units described in RTS,
extracts data units already received from data units for which
transmission is tried, excludes them fromobjects to be received,

and then determines medium reservation time information.

95. The wireless communication system according to Claim 93,



91. The wirel ess comuni cati on system according to

Claim89, wherein, if it is described in RTS that a
wolosaki46y of data units are transmtted from POE/JIRIB4/015962

transm ttingl36 communi catiidn station, the CTS

transm tting conmuni cation station determ nes nmedi um

reservation tinme information which corresponds to the

time period during which the reception of all the data

uniwiset Si€0AR| £l et 192 adREW EQLERENEABMPHLAEH Ofhe RTS
system accor di ng to Caima89, wherein the S

trafi€eetving ddMﬁﬁﬂld&ﬁﬂd&ﬂsSh@&bQﬂd@@éfiE@sQyiRQaIﬁECeption
transm ssion as the outcone of the reception of CTS

ackhof Dedgenont bdsgdrantibe dairscaiatimglesbei Heddtn $dguence
CTSso that the transm ssion is conpleted within the

numiéneo § pdid ived tisy £6hewhrich uta re derarstmicrs itdmes tried and
informati on. 93. The w rel ess comuni cati on system

bitaceap di gt eonadliainm P®taiedei byt haaRPSnor ahbei tr¢egption
conmuni cati on station assigns sequence nunbers to

conf iR on darfp rsition dedde peRseAURTS dafé ¥Riks into bits

sequence nunber of data it tries to transmt, and

COIH%?PPP%%“@ftCP F06r RBLRBAVE PR BB S tH &t A1GAFSeqyence

nunbGE e OIS Etrsa—%"gé%e%fa%%ﬂglsfvg e Eena s 5874 data
uni L i B8 o bR bt A PSP E T ber B rpamatTon has
“Ote%%g%ﬁiag?}l%%é‘%ﬁnﬁ# e et s %ﬁ@?‘ﬁ{ i

obj be & m
oD 5454, ¢ SERIaEth S0 DR UL g e o
recEOUTHYI caliRh SR aceardiong terlhai MP3.sk34 bit map
information described in the RTS, extracts data units it has

already received fromdata units for which transmission is tried,

and then determines medium reservation time information.

96. The wireless communication system according to Claim 93,

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.

97. The wireless communication system according to Claim 96,
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



wherein, if selective acknow edgenent is applied, the
RTS transmtting comruni cation station describes in
waEBsrecspt i on acknow edgenent i nformati on conParaPrg4/015962
the first sequence nunber d$8 data units for which data
transmssion is tried and bit map i nformati on obtai ned
by mapping the reception confirmation information on
t he subsequent data units into bits corresponding to
trahHiRi £81 &t i1\er PoshitiPBEchord e thidtSthseruencai BUEIcated
and further generates information related to said data
by thd tsegMdntconlybeat aruphis fo8t whitthuheeepki 9ot included
confirmati on has not been obtained taken as objects to
in dejédansts tHed raanthiwhedeivien BnsRrect s vieransmitted next
acknow edgenent is applied, the RTS receiving
timeomruni cation station refers to said bit map
informati on described in the RTS, extracts data units
it has already received fromdata units for which
transm ssionis tried, and then determ nes nedi um
98. r Beerwidid s & iqrWifismidoros Y Sgen FREORILBPese Clainm 78,
comuni cation system according to Caim 93, wherei
t he' I e dify PngaE B nrh cat T GH1Y% &g o8t éﬁeﬂsn%%%d%? in

re es of data |len or ma n, of _da un
the, e O Voch® o S 1O MRRER LOPansi S SnyothS RIS
ed as the outcome qf .t.he S,..and d ribes in CIS.
rect hESHa e HHERE G A HeT BERCTIRRouiLE LREPEINEge in
CTSThe Wi rel ess comruni cation systen1accord|ng to daim
96, wherein the CTS receiving comruni cation station

stores the sequence nunber of said |last data unit
described in the CTS, and generates information

99 . rehated-4 10 dat i fraronvy %%5ak66@§ﬁh§5t8n01§1m 78,
tried in such formthat the data unit indiCated
wherein the CTS receiving communication station excludes
the data units already received by the RTS regeiving
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.

100. A wireless communication device which makes random access
concomitantly using the RTS/CTS method wherein a communication
station as the origin of data transmission transmits a request
to send packet RTS and starts data transmission in response to
the reception of a response packet 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 requested;



by the sequence nunber of said |ast data unit is not
included in objects to be transmtted when an RIS is

wonesgai4eted next tine . 98. The wi rel ess comBaTIPLI0QN 5962

system according to Claim® wherein, if a data unit
already received is included in the data units to be
transmtted described in the RTS, the RTS receiving
conmuni cation station describes ACK information in

CTS 32 thenWikekess reB!Ring ahi, ORh &Y B AFGRHEIAGN is
to Caim78, wherein the CTS receiving conmunication

rec8iatdpncexecl dkles: it @ tdat aatshi s abh eadyrHeoritvetheby £ the
the RTS receiving comruni cation station fromthe
CTsobhéctsatbobe andnsmitted based on the ACK i nfornation
added to the CTS, and carries out data transm ssion
basedhtirhestata ingt meges oitiilvdd whehhen IS i500ec@ived,
W rel ess communi cati on devi ce whi ch nakes random
trapevéts eontontsahbeyoustomethe RIS/KTS net hod wherein
a conmunj cation station as the origin of data ,
t r aARPF 851 o1R 4G &ISnitEanani GBSt S drich ket aRTRTS in
.and starts data transm ssion in response to the ,
WthEc%f‘PWHO% rree]sﬁa’foe?%éiop%ﬁe‘?r@@f? [Grhg units for which
£ connunlcatlontsta&ion $s thg%%ﬁitination of data
TapRPRhERt 28 bh, "t he“wirefB8STt ni cati on device
conprising: an RTS transmtting neans which transnits
an RTS when data transm ssion is requested; 139 a data

101tFﬂ&?%&%%h%%s”8§ﬁﬁuM@&§PiOHW§§%fEESaEB£9aEBQH%9ch%inl1oo,
fecel ved, fcome

carrres out data transm ssioh as”the ou

of &lll?grgI?t'H'éf Qﬁ%EEQEioﬁ%lated to data units is the data

length of each data unit for which transmission is tried.

102. The wireless communication device according to Claim 100,
wherein the information related to data uhits is the sum
of the data lengths of one or more data units for which

transmission 1s tried.

103. The wireless communication device according to Claim 100,
wherein the information related to data units is the time
length required for transmitting one or more data units for

which transmission is tried.

104. The wireless communication device according to Claim 100,
wherein the information related to data units is
information on the number of data units for which transmission

is tried.



a CTS transmtting neans which, when an RTS is
received, transmts a CTS as the outcone of the RTS,
wohersadnezai d RTS transmitting nmeans transm t spPam/JpRIB4/015962
in which information relatadh to one or nore data units
for which transm ssion is tried is described. 101. The
W rel ess communi cati on device according to C aim 100,
wherein the information related to data units is the
data | ength of each data unit for which transm ssion
is tried. 102. The wi rel ess conmuni cati on devi ce
105 acE ¢iifegltes@ @il t Wredeivi cehgctof @f Agticoalaim 100,
related to data units is the sumof the data |engths
of viter©ein n®ieddara upehsmiotinbi akansarkidcssiben iis CTS
tried. 103. The w rel ess conmuni cati on devi ce
medagr orelengra ol dil giimelOOfownat 8om whiech rifsodetieirnaned after
related to data units is the tine length required for
thetyemept i oi nyt GHES oil thocengddgraniirs favephitehthe time at
transm ssion is tried. 104. The wirel ess conmuni cati on
whigleheecarpar i #igl e derarm itom L wAerel At eRlatef brerr T -
related to data units is infornation on the nunber of
data units for which transm ssion is tried 140 105.

Th rel ess conmuni catj on
106 e Wi drara Sar BT et 1 s AU g REahe - BRdet Fbaem 1P0-
CTS di ti f t
Gorar el SFEE Oh 2P abe R Lbabg TR 1S 1 mis

1nf89ﬁ§£98£atbgﬁj%%v§€%£8?;gﬁFE %5 M@ﬁ%aqugl whlch the

onmuni cat COfT'p etes ta reception

comégxgllﬁ%%}&“ KELESS FOUTVRI LAl T opdey] ce aggording to
whereié said CTS transmitting means describes in CTS

medium reservation time information determined with

consideration given so that said information on the period

described in the received RTS is not exceeded.

107. The wireless communication device according to Claim 100,

wherein said RTS transmitting means 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.

108. The wireless communication device according to Claim 100,
further comprising:

a communication quality measuring means which measures
the quality of receive signal when an RTS is received; and

a data rate determining means which determines a data rate



wherein said RTS transm tting neans describes in RTS
information on the period until the tinme until which
woheospameani cati on device itself can transm t, pPamdP2004/015962
wherein said CTS transm ttilflg nmeans describes in CTS
medi um reservation tinme information determned with
consideration given so that said information on the
period described in the received RTS is not exceeded.
basé@7onThaeWnegk888dCaTALNt GabiEORdBYE€s§LRI di Ny tO
Gl aim 100, wherein said RTS transmtting neans
describes in RTS the tine that | apses before the
reception of a packet containing CTS infornmation,
109t r'Eins mitrted ek s&scoimeuniit g ohen afetie receptiian ©f CRESm 100,
informati on, as nmediumreservation tinme informtion.
108wh&heini sel @sSTE drmandEidtli oy dednse dascaritiesgihoCTS a
Cl ai m 100, further conprising: a communication quality
datpessis Bigipednd Wik shreasureseine, gual trynehiteddieveTs.
signal when an RTS is received; and a data rate
determ ning neans which determ nes a data ratel4l
based on the neasured quality of receive signal. 109.
L1 OTHEN G E1ed $S ScEAMIRR £ 57 oA ERIT G aEEBFELRE £ Cerafnd 09,
100, ., wherein_s ting neans describes in

, id CTS t ]

CTSBPHSEE Pate QFCanFER FLL Hbohy uCros, eerves i data
eraha TSR Al BPig Lo P 108 " ST ert Shitd Saat hormation
8t Pm 109, St e Sai'd

oas R B e A e g Tt on based

on the data rate described in the CIS. 111. The
wi rel ess comruni cati on device according to C aim 100,

111. The wireless communication device according to Claim 100,

wherein said CTS transmitting means 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 .

112. The wireless communication device according to Claim 111,

wherein said CTS transmitting means 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 the
information related to each data unit described in the received

RTS.

113. The wireless communication device according to Claim 106,

wherein, if an RTS in which it is described that a



wherein said CIS transm tting neans describes in CTS
the tinme that | apses before the reception of a data
woaclsaij46transm tted as the outconme of the receprisprwoetis62
CTS informati on, as nmedi umiseservation tine
information . 112. The wirel ess comuni cati on device
according to Claim111l, wherein said CIS transmtting
nmeans determ nes nmedi umreservation tinme infornmation
pluvhilehyCOr responds ts0atrber thiemperéQdi duddeg vk, ClatiecTs
reception of a data unit, transmtted fromthe RTS
trahpanshihti ngeand, ideteomphetsed npakiath onrédervation time
information related to each data unit described in the
infpepeitied WISch 1dB rélenisr ¢besBe clobmel mHecatddiutevigcehi ch
according to Caim 106, wherein, if an RTS in which it
thej segeptipbedft hat almzdpt@ramty bé darpleheds are
transmitted is received, said CIS transnmitting means
det er m nes nediun1reservation time information which
corresponds to the time period during which the
114, e%%ﬂ%ﬁlﬁs%FPH@H%l@%Fho% Ha%l Ges ageRpHEREIEC LlainThel,
Wi re] ess, commu ation device according to Claim111,

wheVBFRELRi 824 t at¢a gm%rfwr%l%alﬁgalaar?%gl%at oa’ét‘éata
th t f th
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devi ce according to wherern sa
medi iANSBLELLAE i BRARSnAS $hensnmseaYENCe nunbers to

transmt data units, describes in RTS the first
115. The wireless communication device according to Claim 100,
wherein said RTS transmitting means 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.

116. The wireless communication device according to Claim 115,

wherein said CTS transmitting means describes in CTS
medium reservation time information determined after referring
to the first sequence number of data units described in RTS,
extracting data units already received from data units for which
transmission is tried, and excluding them from objects to be

received.

117. The wireless communication device according to Claim 115,



sequence nunber of data it tries to transmt, and

notifies of information related to the data units it
woni@4i47t ransmit. 116. The wi rel ess communi CRCTAP2004/015962

devi ce according to Caim 146, wherein said CTS

transm tting nmeans describes in CTS nediumreservation

time information determ ned after referring to the

first sequence nunber of data units described in RTS,

ext waekeng, daf asdind &15i wd rRadiowiecRiateh tf ReMegaldcHni £8id
for which transmission is tried, and excluding them

RTSf rovrabgectsite beng=ecei vedsctiBesTheimi r &T8SS reception
comuni cati on device according to Claim 115,143

ackwberleidgemiehts alrettrimead iaok novh edgeheat the apiddtedsegaedce
RTS transmtti ng nmeans describes in RTS reception

numpeknoWl @aigeneritts Mioer wht cbndebat @f an syl $dveorf iisstried and

. sequence nunber of data units for which data

bitt rmagn seformasieni exbamndsd t imp mepbsingat tbe obeaepédon
by mappi ng the reception confirmation information on

confpEmatb Bt ARt e AiBsBRUSNEtatespBhbF Hgiobits
the relative pasitiqons to the first sequence nunber,

COrZREPPUPLREr tqdritt &cd< iivroPRat FoRNFet At'etf (fd rs4i aegragace
nits wt nly data upits. for ich reception .
et Sod Rt SR R g S kB SRe b g serd dgta
' sm-tted, and . wherein,. i.f_selective . .
uni 8 AL AIRINY Geka R0 AUEOE Pidl 52EREE 0N Eanimmag ton has
e, | ! eservat i :
o P E et aa: ST e ar dbCrer o Pag Ta SRRt %)
i nfonapbign described 4&1&15@0&1& R $s Qgg%tied, said
extracting data units It has al ready receive rom
CT sk 2n st #1851 f PheWhs b dd@iNsdd $8i@5 hedt the8tservation 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 units for which

transmission is tried.

118. The wireless communication device according to Claim 115,

wherein said CTS transmitting means stores one or more
pleces of data length information of data units to be received,
of data for which transmission is tried as the outcome of the
received RTS, and describes in CTS the sequence number of the

last data unit stored.

119. The wireless communication device according to Claim 118,
wherein said data transmitting means stores the sequence

number of said last data unit described in CTS, and generates



118. The wi rel ess conmuni cati on device according to
Cl aim 115, wherein said CTS transmtting neans stores
woneospu14s0r € pi eces of data | ength informati onpPof/JEaD&015962
units to be received, of dassa for which transm ssion
is tried as the outcone of the received RTS, and
describes in CTS the sequence nunber of the |ast data
unit stored. 119. The wirel ess conmunication device
infaeeatdongrt0ateai foli8ianwheresnreai ¢hdahatthaBaTEELbAYis
nmeans stores the sequence nunber of said |ast data
triedi indesdr fbed tie{CESe dadagenar ahes 44 ednb pramt se8uence
related to data units for which transm ssion is tried
numpprso€hs#iot mastatiatheudat ai simiott indiludeddibydtects to be
sequence nunber of said |last data unit is not included
trapgmgjreét whes be RE&ndsi tredsmhehednn&IS tsme.
transmtted next tinme. 120. The w rel ess communi cati on
devi ce according to Cl aim 100, wherein, if a data unit
al ready received is included in the data units to be
120 LR Hited @ e SEFIBRACR A 1 PRERTS e 3grPaTEFRg to Claim 100,

tran n1tt|ng ans descr.i be ACK information i.n CTS.
121W TRELIN bt ds SoConiCo AL FOR UV Sk orui g Liged in

ene I Ya EO T e St Eas P Bter v g The mrdd T
trahSfielYing seopunieation st atkon trom the obiects to be

transmt in orna |on t he
CTS, and carries out data transm ssi on based on the
data rate described in the CTIS. 122. A wirel ess

121 COMRIRIiGallieQR ABHAAH: EQF i BRKI ¢
conconﬁtanfly usi ng %he hT /é%%ﬁﬁg?%ggkahg§§%%Clalm‘loo

ConwHaLEah | O St HNt Bn drhe- O P a@fs d&tdudes the data
transm ssion transmts a request
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.

122. 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 units for which transmission is tried is described is



to send packet RTS and starts data transm ssion in
response to the reception of a response packet CTS
woOne®14womMmuni cati on station as the desti nati @aTaP2004/015962
data transm ssion, the nethed conprising: an RTS
transmtting step in which, when data transm ssion is
requested, an RTS in which information related to one
or nore data units for which transmssion is tried is
tratesdititleeld | s145 transmitted; a CTS transmtting stepin
whi ch, whenan RTS is received, a CIS in which nedi um
r eserGeEd toantsmde tinborret iLowkdietler wheedmhagedi 9retbéved,
Information related to each data unit described in the
a CEg 9 randichemegdiam ratse rive ttiogant iine tiegdf o rarat irdatt@termined
transmtting step in which, when CTS information is
basegdcepvele dafarrphhshi sslakedste madutdsdre vefl it lescribed
. reception of the CIS information is carried out so
in et KRe 3candie §siten rr§ecdmpltepredmiictrin eRe time
specifiedg%ﬂ%he medi um reservation tinme information.

1232, AP LB nptART b gt hrm (s CPi BRaFh, & mditelnfornation
. dabl e f t f Vi t t tem
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concom y using th

e T e

timdnNd n$bakls idata transm ssion in response to the
reception of a response packet CTS from a

comuni cation station as the destination of data
transm ssion, the conmputer program
123. 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 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:

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



conprising: an RTS transmtting stepin which, when

data transmi ssion is requested, an RTSi n which
wonbaroantsron rel at edt o oneor nore data units fecTul20h015962

transm ssion is tried is da¢cribed is transmtted; a

CTS transmtting stepin which, whenan RTS is received,

a CTS in which mediumreservation tine i nformati on

det er m ned146 based on the information related to each

baséat énUhd desermderbi nrdihe RT$ard haadat anf at@ssribed
described is transmtted; and a data transmtting step

in the Wi hhndvier €38ai pfoe npd idysdisigetdisvedandat ated; and
transm ssion as the outcone of the reception of CTS
i nf @rdmitd drainsnddrtriingd sbap 50 whiath t hévetr aASnisEoomat son
conpleted within the tinme specified by the nedi um

is reserved i ot heahphdsgaohas th2doupcomneaelfesbe reception
comuni cation systemin which a data transmtting

of ¢BPmuiwad orpistist icenracdupresse ramshitds snappghesdanals
medi um and then carries out data conmunication with a

compehefatbivi g oG ERerbh1ed Y diie WReiepnreggreption

. data transm ssion fromthe data transmtting

CimgoiffiAFRat+BR-station is stopped, it is detected
whet her the subsequent data is present in the data
transm tting communi cation station or not, and, if the

subsequent. data is present., it is .nmade.easier for_th
12450 R HERLLER 2 dshfleietaod | R SRSl choT ' Mata

craEARETL 33 O bAGM 0Ll AL DG RS DS EAERhcon
righ® &ha&l Med2ém and then carries out data communication with
é data receiving communication station,

wherein, after data transmission from the data
transmitting communication station is stopped, it is detected
whether the subsequent data is present in the data transmitting
communication station or not, and, if the subsequent data is
present, 1t 1s made easier for the data transmitting

communication station to acquire transmission right for

transmitting the subsequent data.

125. The wireless communication system according to Claim 124,
in which medium access control wherein each communication
station confirms that said medium is clear only for a
predetermined time, waits for an arbitrary backoff time, and
then acquires transmission right is carried out by each
communication station,

wherein, when the data receiving communication station



i n which nedi um access control wherein each
communi cation station confirnms that said nmediumis
wole@vo4omliy for a predetermned tine, waits foPCRIP2004/015962
arbitrary backoff tinme, and4then acquires transm ssion
right is carried out by each comunication station,
wherei n, when the data receiving conmuni cati on
stationl47 detects the presence of the subsequent data
detkBtkhecdat gresanssi tdfi Nghe OFCRkn®N $ded i oA, e data
data receiving comuni cation station tries to acquire
trahsanstiiagi oponnght canisai dsiediom andetrdasai t se@eiving
signal onto said nediumfor elimnating other
comgomiwaitdahi shastati bnsést rarsmsisieon mangintl saridnt hegaly on
makes it easier for the data transmtting
saidommnadiiwnt | ondstapnenite acosdgmal ransmi ssiloh médium for
for transmtting the subsequent data. 126. The
eligipeltésy ebhrunceamivhcalseem aidermd ng oo selaisihon2g ght
i n which nedium access control is carried out by each
ande obhBReR Yt iTHERE atliton e@sAEsN £kt I §husidRdat hErRIFSWﬁSlng
nmet hod wherein a co nicati gn station as the or,i
compunggekiOPansh s5¢Bn 1% aRSAPEEa *f%%f&r%‘%%s%o%eﬁc}g t' for
fr 5 1%% tgnd S arts d tg Eransn133|on in response to
ARE-ECEH -0 SHPESAESPEonS& Backet CTS from a
conmuni cation station as the destination of data
transm ssi on, wherein, when the data receiving

126C RjiGahid %%t éEfHahH c g&Sﬁtﬁéﬁ‘&n B%%%%ﬁg?lgo’éo tdl%lm 124,

subsequent ata transm tting comuni cat
in %ﬁibﬂn'mé&%ngata@c'égge' ¥b PG SONTN EQE!}CQ@dStcﬁR Oy each

transmits a dummy RTS or an RTS onto sa

communication station 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,

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 transmits a dummy RTS or an RTS onto said
medium for eliminating other communication stations’
transmission right, and thereby makes it easier for the data

transmitting communication station to transmit an RTS for

transmitting the subsequent data.

127. The wireless communication system according to Claim 124,



medi um for elim nating other communication stations'
transm ssion right, and thereby nekes it easier for
woOheosthai47t ransmi tti ng communi cati on station t®CT/JP2004/015962
transmt an RTS for transmi#®ing the subsequent data.
127. The wi rel ess conmunication system according to
Claim 124, 148 wherein the presence or absence of the
subsequent data in the data transmtting conmunication

stayheneis tetgstetbhased abddir-chicst @hg 8libsequent data
conmuni cati on -between the data transmtting

in ¢cheMdteati e sstiattiony anmilrel et ectedtvidty is detected
comuni cation station in the past. 128. The w rel ess
basedmumi d¢did ohisystematcapdimngitatCbai d24cemhehel ndata
t he presence or absence of the subsequent data in the
tradamattiags mdrmiung cedrmomni s tiom seadi dhel slalst eceediving
based on that an RTS fromthe data transmtting
compphigRCéan eiasiani bn Ebachastithe data receiving
conmuni cation station and the data receiving
communi cation station can not return a CTS, or that
after the .data receivingéconnunication station returns

128, Pes iR CORARRL BB BEORGEY idb RCCREIARIAET GAGrR hod -
co ni cati station. 129. The wr S CO ni cation
oTHR & P et e e Sl Ehen SOBPEaERL dPta

, sen of, t he s eguent data i,n. the data ,

in FRRCREE L A NGNS C il A T S G Do ol pdgtgeted

bas%? éﬂe@lg{f Caﬂ @fl‘%r @5%%%Lﬁ%gtt§ain%mi%ga&%§’g cgﬁﬁunicaaion

esence or absence sequent cont al ne

statohNeedahast rRosm i ed Jomdd e ARt 1 e sthR¥on and

conmuni cat1 on stati on.
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.

129. The wireless communication system according to Claim 124,

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 station.

130. A wireless communication device which operates in a
communication environment in which each communication station

acquires transmission right on the medium before carrying out



130. A wirel ess conmuni cati on device which operates in
a communi cation environnment in which each
woammmiat i on station acquires transn ssion rPQIUPEN/015962
t he nmedi um before carryi ngi1¢ut 149 data conmuni cati on
conprising: a conmunicating neans which transmts and
recei ves data on said nedium a data processi ng neans
whi ch processes transnit/receive data; and a nmedi um

dataceessuadrbrabhi Nngorpans iwgi:ch control s access

operation on said nedium wherein, after data

t r aasoomsehcd t Oy tieardatv itdhahsanbihi by DodmMmedCatd0data

station is stopped, said data processing neans detects
on theédpmesidmoe or absence of the subsequent data in the

data transm tting communi cation station, and wherein,

i f eaBubsegeentndatenis whiebepnqcssies tedhngmisccessive

controlling neans nakes it easier for the data
datgram®fi tting conmuni cation station to acquire

transm ssion right for transmtting the subsequent

dat 8. MAQN UM BECER § So8dE oddrien e AR F ovh el i G tdedar arRgss

Cl ai m 130,, wherein said nmedi um access controlling

Opeﬁé&ﬁ@“cgpr§€§doﬁﬁdﬁ€8vun1access control wherein it

conf rns. thatg&%i i.um onl for a, red term

C neheREiRs 1 GETAT adA it aryF TR netGha Then dete
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ransm ssi on
subsequent data in the data transmitting communication station,

and

wherein, i1f the subsequent data is present, said medium
access controlling means makes it easier for the data
transmitting communication station to acquiré transmission

right for transmitting the subsequent data.

131. The wireless communication device according to Claim 130,

wherein said medium access controlling 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



said medium transmts a signal to said nmediumfor
el imnating other communi cation stations' transm ssion

woi2gisio4148md t hereby makes it easier for the darar/yp2004/015962

transm tting conmuni cationsgtati onl50 to acquire
transm ssion right for transmtting the subsequent
data. 132. The w rel ess comruni cati on devi ce accordi ng
to Caim 130, wherein said medi um access controlling

to JdRANS £ airneshieWh ol ¢t aGe$S gt el ngotkeMudduent
usi ng the RTS/ CTS net hod wherein a comuni cation

datstation as the origin of data transm ssion transmts a
request to send packet RTS and starts data
transm ssion in response to the reception of a
response packet CTS from a communication station as

132 t fhadwdrienats orprofurdatat tqradeNiissi @pcondtng it €lain 130,
detects the presence of the subsequent data in the
datvénweam et el Ewmmesicsst CoRt 5o ht 108 NeansarEseq out

umry RTS or an RTS onto said_nediumfor eI|n1nat|
medblﬂrﬁe?C%wrtta%qloﬁow%ﬁértlﬂfr HAdRPsENER TS ghES od
t hereby makes it easier Laghthe data_transmttin

whelrehyfl ¢ SIS CAELeR t © B r 28 r i lelgﬁnrlg:ﬁt data
f t tti th b t dat .

trag gt R S RO I BB h b ares R i ts
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pacl%é@@f% thl 30 oCOBTHAL £AL L £8, S%@i%% %%S%Qeoaeéjc‘fnatjgon of

[ story of communication Wit e data transm
dat £OPPUALRALLEBL St @hloN s fhegpastts 184e %‘%s@n‘b@l %S the

conmmuni cation devicé according to Oaim , Wherein
subSahdeAala thr DEesSI R STeaRSsHet ech§ OR@RIiRSEAGR station,
Lransmits a dummy RTS or an RTS 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.

133. The wireless communication device according to Claim 130,

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.

134. The wireless communication device according to Claim 130,
wherein said data processing means detects the presence

or absence of the subsequent data in the data transmitting



or absence of the subsequent data in the data
transm ttingl51l conmmuni cation station based on that it
woamsai4ereturn a CTS in response to an RTS fr eqriubhmo4/015962
data transm tting conmuni cas$i on station, or that it
returns a CTS in response to an RTS fromthe data
transmtting communi cation station thereafter the
transm ssion of transmt data fromthe data
comangaitt bhngt £OIBH M LAd @f 8hati DN dah 8bEPPEEurd3DCTS in
The wi rel ess conmuni cati on device according to Claim
respd@sewhier ennR¥ai drdat ahpr deesasitngnerahsidgt echsuhheation
presence or absence of the subsequent data in the data
statiensnptt thygt cdnmumitcatison €Tt iwnrdmsets ©rtcs pec RTSc from
information el enments indicating the presence or
theglsledmc & refm sk tsigies expremin idza ol orc ot e  thetrdef dat athe
transmtted fromthe data transmtting comunication
tragepipgAon1dE. Aranselbsslademimerathen daihotrppsaitting
conmuni ¢ati on environnent in which each comrmuni cati on
COMPURL CEHIQBqTFPELORr AfisATEBPEA-ri ght on the medi um
before carrying out data comrunication, conprising: a
step in which the presence or absence of transmt data
from ot.her, comruni cation.stations is detected; and a
3 e T AGCSSS CORErOFCar bR 4F i S ACCPR P B8phsa 18 130/
det ' of 1 e . _transm t, data from
ot et 8ln tatd B o REBE 2 AT a4 Fiforrerence
or @Bk@nsal & Megilm fiale £d{H naling pther &gggypkgﬁghggting
stations' transmssion right so as to make it easier
comﬁﬁﬁi%ﬁ%i@ﬁ”ﬁﬁﬂt?éﬁ'55%@&thQﬁm&ﬁjﬂEQEhﬁgrhéﬁﬁéﬁlé?éﬁ@nts
right for transmtting data. 152

indicating the presence or absence of the subsequent data,
contained in the data transmitted from the data transmitting

communication station.

136. A wireless communication method in a communication
environment in which each communication station acquires
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 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 so as to make it easier for the communication station to

acquire transmission right for transmitting data.



137 . A conputer program describedin a conputer -
readable format for carrying out on a conputer system
wohespuowessi ng for controlling communi cati ng eQEURI0ONNS62

in a conmuni cation environngnt in which each

conmuni cation station acquires transm ssion right on

t he medi um before carrying out data communi cation, the

comput er program conprising: a step in which the

presence or absence of transmt data from ot her

comuni cation stations is detected; and a nedium
137acK essptell9Fo§t o deBcibeR, id B dARNONSE £ O, HeS REELPRAL

of the presence of transmt data from anot her
forcaranmyjicaf | 0t Sbal idNcompst @hakystbhandd thed-89: g for

said nmediumfor elimnating other communication
congtrafliionyg’ tpamsmigsicangri gpbtrseias t onmake icbmeasiebtion

for the comuni cation station to acquire transm ssion
envijrghtehtr imamdricht i egrldatammunication 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 so as to make it easier for the communication station to

acquire transmission right for transmitting data.



