DESCRI PTI ON W RELESS COMMUNI CATI ON SYSTEM W RELESS COVMUNI CATI ON
APPARATUS AND W RELESS COVMUNI CATI ON METHOD AND COMPUTER PROGRAM
TECHNI CAL FI ELD The present invention relates to a wi reless comuni cation
system a wireless comruni cation apparatus and a wireless comunication
met hod and a conputer program suitadesdfppugsyin configuring a wirel ess
LAN (Local Area Network: local area network) for making data
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program for formng a ecentra _ Istri type wreless network
formed yhemyréREPESEENE communication stations transmt their beacons with
network rnformation and the like witten therein with each other at every
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configuring a wireless LAN (Local Area Network: local area network)
for making data communication, for example, to construct a
decentralized distributed type network without a relationship of
control station and controlled station, such as a master station and
slave statiomns.

More specifically, the present invention relates to a wireless
communication system, a wireless communication apparatus and a
wireless communication method and a computer program for forming a
decentralized distributed type wireless network formed when
respective communication stations transmit their ©beacons with
network information and the like written therein with each other at
every predetermined frame period, and particularly relates to =a
wireless communication system, a wireless communication apparatus
and a wireless communication method and a computer program for
forming a decentralized distributed type wireless network while
avoiding collision of beacons transmitted from +the respective

communication stations.
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1 As -.nedia access control for wireless LAN system access control

standardi zed by IEEE (The Institute of Electrical and El ectronics

Engi neers) 802. 11 systens have been wi dely known so far. International
Standard | SO'| EC 8802-11: 1999(E) ANSI/IEEE Std 802.11, 1999 Edition, Part
1 Wrel esisl‘éléldl dlaurgeécsc%%%t orlt eQ I:|: &I\:/{A‘rl%leas??gtliaﬁp gs%(éccaelt Laﬁyc%%%:ﬂtrol
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be described with reference to FIG 30, _In tge BSS in the infrasé{%ture
mode, ARZAcEELLLSG ntPF T Der fHF R HES T obfli HEEEUR AEREGFd Y08 tHiFdol y and
provided within a wirel ess conmuni cati on system In FIG 30, assuming that
a conmBRYEAFREn La¥ERY ohFRATOSPEGE oS %5 &N€onthlifi c#s of‘;nie'sz't‘%tlib@%1 Sahe
whi ch functions as _an _access point, then BSSes within a range of radio
waves fAearitRecifoddle JEEESSH -drle collected to construct a cell in the
so-called cellular system Mbile stations (SAT1, SAT2) existing neat the
access poi nNeawerki@gonibdahed JERES Gthel lacéesPas6ichtomnd jsinsePt hef nét WBFk
as a nenber of the BSS. The access point transmts a control signal

cal | ed {(BaBégcdirratice pfopkr Eivpe ki .OR BBBI laga edVaheabihat thas 1s, BBS

defined by the infrastructure mode in which a master control station
such &as an access point (Access Point: AP} exists and IBSS
(Independent BSS) defined by the ad hoc mode composed of only a
plurality of mobile terminals (Mobile Terminal: MT).

Operations of the IEEE802.11 in the infrastructure mode will be
described with reference to FIG. 30. In the BSS in the
infrastructure mode, an access point for performing coordination
should be absclutely provided within a wireless cbmmunication system.
In FIG. 30, assuming that a communication station SATO, for example,
is a communication station SA which functions as an access point,
then BSSes within a range cf radio waves near the local station are
collected to construct a cell in the so-called cellular system.
Mobile stations (SATi, SATZ2) existing neat the access point are
accommodated into the access point and joined the network as a
member of the BSS. The access point transmits a control signal
called a beacon at a proper time space. A mobile terminal that can

receive this beacon recognizes that the access points exists near it



recei-ve this beacon recogni zes that the access points exists near it 2 and
est abl i shes connection between it and the access point. The conmuni cation

station SATO, which is the access point, transnmts a beacon (Beacon) at a
predet erm ned peri od space as shown on the right-hand side of FIG 30. The

next beacon transni,ssion ti . i.s.sent int.a the c a r ter
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a beacon _and.is able to recogni ze the next acon transmssiqQn tine b
decodi %éaf‘ﬁ@ﬁtﬁsiad@eﬁ@f}fl f@eq%tfor’gefehchcﬁ r?gr%cge ‘?%rteaéé)se’i%%ﬁpea?eerarﬁ nal °" "
need not receive_ information), the receiver may be de-energized until the
noxt TBTT cFieol Gt A A8 187 GG uiire Ti QR DORARAT r i ST | hite
and the nobile termnal nay be placed in the sleep npde, This

speci f AGat FBRTpri™c? pdlsy BBASPRer?Y t fe BREEMGESFherahitdef FRATEREI JiEFFOm
which the network is operated wi thout application of a master _control |
st ati oA $@SHids ThBSactERET hoiTRIgetanGeRERGe THRNFAFFasti®fot ur ¥Ppddedwi F1me
not be described any nore. Next, conmunication operations according to the
| EEEBOZSEENF (e adBide rodedv | It A8 iDePth rAferae® t & IR SR
and 32. On the other hand, in the IBSS in the ad hoc node, after each |
conmunitEaRise sstiar oRTPHBBEFE - t élfinal F1RGES et PRRA WA hmePijrurE TR ot
communi cation stations, each communication station defines the |IBSS

i ndeperFé¢@stives Ween Re9rcqBSSG dief i ridelle t Hee recognize the next Dbeacon

transmission time by decoding the inside TBTT field, depending on
the cases (mobile terminal need not receive information}), the
receiver may be de-energized until the next TBTT field or a
plurality of future target beacon transmission times and the mobile
terminal may be placed in the sleep mode.

This specification principally considers the gist of the
present invention in which the network 1is operated without
application of a master control station such as the access point,
and hence the infrastructure mode will not be described any more.

Next, communication operations according to the IEEE802.11 in
the ad hoc mode will be described with reference to FIGS. 31 and 32.

On the other hand, in the IBSS in the ad hoc mode, after each
communication station (mobile terminal) has negotiated with a
plurality of communication stations, each communication station
defines +the IBSS independently. When the IBSS 1is defined, the
communication station group determines the TBTT at every constant

interval after negotlations. When each communication station



communi cation station group determ nes the TBTT at every constant interval
after negotiations. When each communi cation station 3 recognizes the TBTT
with reference to a clock within the local station, if it recognizes that
ot her commruni cation station has not transmtted the beacon after a del ay
of a randomtine, then co ni cation station transmits, ihe beacon.
fl o SACERENG AR SpE o TERE RO ITIG £ o ot S5PFEn Sr: Lo
SAT1, SAT2., constitute the |BSS cordingly, in this case, any, one of
communf EAFLB S 14t i ne” BETGRLTRG FO5Che PBES TUMMR L oL iHORF Lo hpas not
beacon_at each arrival of the TBIT field, Also, it is frequently observed
that thE2Ba%EbREIw %]e cBRRFPBt &M 1 efcK Ier OF Fér t RePdom| &9Msy ¢ e B§%‘,e
according to, the necessity, each c¢onmunication station_s %Iaced in the

sl eep RBUBUPASGRECR STRGHRF TSRPEEATS trfsPERSREN §4Con 3dndNPEseply SIS
is turned off. A signal transm ssion and reception procedure in_this case
wi Il bef d&Seri ségew ti r efebEhcetd FFEEMERicehioRe FEREB2NE1, SRAdn t RAT2
sleep node is applied to the IBSS, a  certain tine period fromthe TBTT is
def i ne@CBETARLATI MEREANAGFTCendICORAEMTLY | ndi at FiohS MeS38ge) WHdogRe ©of
(hereinafter referred to as an "ATIMw ndow'). During the time period of

t he ATFMIRRRdERL1eNnEeEasliPnschrARAPEan 6a $hat 188 Bél eldiendot FrememigsEhe
are operating the reception units, even the conmunication station which is
bei ng bepepat &t i athe agirdep lnode thaddRdh af1§lds able .t ot egdi @equently

comuni cation in this tinme period. When each conmuni cation station
observed that the beacons will conflict with each other.

Further, also imn the IBSS, according to the necessity, each
communication station 1is placed in the slieep mode in which a power
switch of its transmission and reception unit 1is turned off. A
signal transmission and reception procedure in this case will be
described with reference to FIG. 32.

In the IEEE82.11, when the sleep mode is applied to the IBSS, 4
certain time pericd from the TBTT is defined as an ATIM
{Announcement Traffic Indication Message) Window {hereinafter
referred te as an “ATIM window”} .

During the time period of +the ATIM win@ow, since all
communication stations belonging to the IBSS are operating the
reception units, even the communication station which is being
operated in the sleep mode fundamentally 1is able +to receive
communication in this time periocd. When each communication station
has its own information for other communication station, after a
beacon has been transmitted in the time period of this ATIM window,

the communication station tets the reception side know that the



has i-ts own information for other communication station, after a beacon
has been transmtted in the tine period of this ATIMw ndow, the

comuni cation station lets the reception side know that the 4 communi cation
station has its own information for other comunication station by

transmtting.the ATI M packet to pther ,communi cation.station. T
gﬁ.cggéf) B gas . J_‘E :LIT‘E hreor

comun-gaf Pon, SWRi-eR™has Fécei VEd  tHE’ ATI'M Packer - causes t hether

reception uni,t to continue operatin until. the receptign fro he_ st ati
hat hEOMTERAEATLORA FHBCATRAM P packatn e it TG R3320 B0ERThe hs o HIEE
whi ch three ¢communi cation statjons STALl, STA2, STA3 exist wm.thin the I.BS
by way SOFMERANHICE CRAS TETRR - &FEFF@@m§?}C %lpﬁesgﬁﬁﬁo?BTf% qﬂaqﬁﬁﬂﬁﬁﬁﬁ%ﬁé%
comruni cation_stations STAl, STA2, STA3 operate back-off tiners while .
moni t oftftg AhET nBarketst A RRr ther ARG i, VBhE SanbPBTOFUR GPSFR TR
shows the case in which the communi catign station STAlL transm

. ) ts t
beaconVafier tfe TRGeRELIG ?ﬁ%mCGHﬁuﬁﬁﬁ%ﬁQE1@ﬂ%ﬁi%ﬁss?ﬁﬂnﬁﬁétéﬁae&%% ATIM

counting in the wearliest stage. Since the communication station STAlL

t r ansmPe§kefke 1Sh8AESA,- ot her two cormmunication stations STA2 and STA3 do
not transmt the beacon. The exanple of FIG 32 shows the case in which
the communFd&ti ot? seBeWeNn EFAICHRR ddDi hgiThat FoFEE o FORAENE SR C &tiadn-ons
station STA2, the comunication station STA2 holding information for the
comuniSGadi, ok Téat ST SRSt s At Hatn t the, IB8Sshbyinwrl PEGSxagpae - 3FCshown
after having transmtted/received the beacons, the comunication stations
STAl and STA2 dfer givethdtetbmekIBET , t ther Fespective communication stations

STAl, STA2, STA3 operate back-off timers while monitoring the media
state over a random time. The example of FIG. 32 shows the case in
which the communication station STALl transmits the beacon after the
timer of the communication station STAl has ended counting in the
earliest stage. Since the communication station STAl transmits the
beacon, other two communication stations STAZ and STA3 do not
transmit the beacon.

The example of FIG. 32 shows the case in which the
communication station STAl holds information for the communication
station STA2, the communication station STA2 holding information for
the communication station STA3. At that time, as shown in FIGS. 32B,
32C, after having transmitted/received the beacons, the
communication stations STAI and STA2 energize the back-off timers
while monitoring the states of the media again over the random time,
respectively. In the example of FIG. 32, since the timer of the
communication station STA2 has ended counting earlier, first, the

communication station STA2 +transmits the ATIM message to the



while nmonitoring the states of the nedia again over the randomti ne,
respectively- In the exanple of FIG 32, since the tinmer of the
comuni cation station STA2 has ended counting earlier, first, the
conmmruni cation station STA2 transmits the ATIM nessage to the 5

oMU, Akl 80 atatkon STAZ, Asashoun Gy 32 Wig 1 ChELViG. NG o ATINL

nessage, e commini ¢ation stati t he nessd tion
back t e _communi catjon station _STA2 by transm.ttin a
CAcknotl Sl sF Rt “bhPc Bt R Yt I CREb o G ol " mossage of
connunkﬁation S atiog. After .the conmuni cat.ion %{ t.ionS é@Bb has finLﬁﬂgd
transmi-tfi AGCERERBKOFEEK P, Hite CEBIRIMICEA8h Sdar'i%h AP e g
energi zes .t ack- of i mer _whil nitoring the .respective states_ of the
o 5 BPor e LR ETHE | RAGKSEnd TiHor 11 P AT RGP aF FBE 451 | T
set by the tinmer has passed, the co ni catjon station STAL transmts the
ATI M paEREE tPHFHE* Formithi E&FFORPst dth 'oTF S’F!Z\Z SR Tl Tat POATSPAL i3
STA2 feeds the _nessage of the reception back to the conmunication station
STAL byasr éigifirg tHe K Pad®ttho 2hE BBEYETeoMhEniCOTMGH SO o A
t he ATIM packet and the ACK packet are exchanged within _the ATI M w ndow,

al so dﬁF?Eg fREtReF| BR AP FRRr VIS EREXCFuniBEE o i at iR STaRing  the
energi zes the receiver to receive information fromthe communication

st at | oHESPRZLIHRA Sttied e Sc SHmiHIE 9 OH sPEeT oRPSTAZRERBY §ilPes PheTr &4& VemeD
receive information fromthe comunication station STAI. Wen the ATIM

wi ndowfigiehged, cawet eremaAitest idntdmgt i /s BYAIthand#iBFA2 hid cRaR6Rd t Here

transm ssion information energi ze the back-
communication station STA1 transmits the ATIM packet to the

communication station STA2. The communication station STAZ feeds the
message of the reception back to the communication station STAl by
returning the ACK packet to the above communication station.

When the ATIM packet and the ACK packet are exchanged within
the ATIM window, also during the following interval, the
communication station STA3 energizes the receiver to receilve
information from the communication station STAZ, and the
communication station STAZ energizes the receiver fo receive
information from the communication station STAL.

When the ATIM window is ended, the communication stations STA1
and STAZ which hold the transmission information energize the back-
off timers while monitoring the respective states of the media over
the random time. In the example of FIG. 32, since the timer of the
communication station STAZ has finished counting first, the
communication station $STAZ first transmits the information to the

communication station STAZ. After this transmission of the



off tinmers while nonitoring the respective states of the nedia over the
randomtine. In the exanple of FIG 32, since the tinmer of the

comuni cation station STA2 has finished counting first, the comrunication
station STA2 first transmts the information to the comunication station

STA3, After this transm ssion qof the 6 informatio e , ;
comuntREPFBATSPEL 6/ SF dEnet&bEi TGRS Chg QO?Pa)é\?n%rQ\?\ﬁlgl eeg]%%ﬁiltzgrsi ntghe
again the respective states of the . nedia_over .the randomti t
e CiMeFeT ST Endaen b i LT HAS pREREE (5 TR LN G At FR i St 86 arbe

STA2. In _the above-nentioned procedure, co nication,station which. has
not reBefidd PFRE ATING pdAREC™wi FAIA -t h%n‘iTl"’l\fgﬁyrnd or “WAPER l?loeesncg%?’ hot d
informati on de-energi zes the transm tter ,and .receiver, u tri | the next TBTT
field BREMPRiIbECERESPREESIEHIE tHCIECTEEES SAowaM SE&ﬁéﬁﬁpE’i 8A. Next, the
access contention nmethod of the | EEE802. 11 system w || bhe descrihed w.th
reference t 8NFEEE 8BOVEAMERE 18P6Ge PrOLELRRALT Gn CORMUNE G LrRy & TRdsct BEL-ch
"conmuni cation station energizes the back-off tinmer while nonitoring the
stateshat e redpivedeithenATBAdBACKRIe WL HED Ehfakd THddT ¥R, o which
explanation to this case. In the | EEE802. 11 system four kinds of IFS are
def i nedoas npickatl & paciesrd Hon |<ﬂﬁe¢n¢:¥%%68p}a/86) LERNERATRETT PHR tTHRETHEET
of the inmmediately-preceding packet to the transm ssion of the next
packet untOL tthe frewt KIBWES bifelheandt bt PrapnBespREES1LLRr &40 IARECITRROWET
spaces will be described. As shown in FIG 33, as the IFS, there are
consumption.

Next, the accéss contention method of the IEEE802Z.11 system
will be described with reference to FIG. 33. In the above
explanation, while we have described “communication station
energizes the back-off timer while monitoring the states of the
media over the random time”, let us make additional explanation to
this case.

In the IEEEB802.11 system, four kinds of IFS are defined as
packet spaces (IFS: Inter Frame Space) extending from the end of the
immediately-preceding packet to the transmission of the next packet.
Of the four kinds of the inter frame spaces, three inter frame
spaces will be described. As shown in FIG. 33, as the IFS, there are
defined SIFS (Short IFS), PIFS (PCF IFS) and DIFS (DCF IFS) in the
sequential order of short inter frame space. According to the
IEEES802.11, a CSMA (Carrier Sense Multiple Access) 1is applied as the
fundamental media access procedure. Accordingly, before the
transmission unit +transmits some information, the communication

station energizes the backoff timer over the random time while



defined SIFS (Short IFS), PIFS (PCF IFS) and DIFS (DCF IFS) in the
sequential order of short inter franme space. According to the |EEE802. 11,
a- CSMA (Carrier Sense Miultiple Access) is applied as the fundanental nedia
access procedure. Accordingly, before the transmission unit transmts sone

information, the cqonmunication ation. energi_zes the backoff. ti er
the raR@BAEPFABIWN TR 7 TAGAI (D | ﬁbet Sy eggf Jt%elﬁed%a.eﬁnflr}etd’r?éhgg the

determ ned that the _.transnission signal does not .exist. during this.,tine
peri odETEREMLERE Tt FARSATsSPES Bt F<Sdi VoIt A% r%m%eoﬁﬁ’%&#i. sc\ﬂ?éln e
communi cation station transm ts the ordinary packet in accordance with the
CSMA pEEBBEUE-ESLERI B ta 1BCEIVEs fr (FBAREA S66Pd T & on Function) , after
the transm ssion of sone packet has been ended, the state of the nedia of
onl'y the DI HBefs thenCOBFeELCAUROEs § teftd ofr FFSMisiditeh %y it ida st LafurThg ™
this time period, then the random backoff is made. Further, unless the
t r ansnRSSPEAaBCgnalithxi §he dGMAg PRPSCEVRR peFabHedt He (s mlss g RiF¢d
is given a transmssion right. On the other hand, when a packet such as
ACK p&eoketlinpitéhnhdunets@ept REREK] clicar geaerBigese) iof tFARNPEFEEE AR
transmssion unit is allowed to transmt the packet after the SIFS packet
space. b#kaos eridechectresspassi iffe the tradsai oLt o lpacket DR Eh ishdrqbgered -
energency before the packet that is to be transmtted in accordance with
t he or Undasy CEMWA tprascedissiomi §igneht ekints uripackét sspades AFSogbe then
defined for this reason. Packet transm ssion contention is prioritized
dependithg upmaionhéidwrofiheis FBads. t RerShes, onlels RBES toansSyd HiRs spgnal
pur pose of using the PIFS will be
exists during this time period, the transmission unit is given a
transmission right. On the other hand, when a packet such as ACK
packet which has an exceptionally large emergency is transmitted,
the transmission unit is allowed to tramsmit the packet after the
SIFS packet space. Thus, it becomes possible to transmit the packet
with the large emergency before the packet that is to be transmitted
in accordance with the ordinary CSMA procedure. Different kinds of
packet spaces IFS are defined for this reason. Packet transmissiocon
contention is prioritized depending upon whether the IFS is the SIFS
or the PIFS or the DIFS. The purpose of using the PIFS will be
described later on.

Next, the RTS/CTS procedure in the IEEE802.11 will be described
with reference to FIGS. 34 and 35. In network under the ad hoc
environment, it is generally known that a problem of a hidden
terminal arises. As a methodology for solving the most part of this

problem, there is known a CSMA/CA based upon the RTS/CTS procedure.

The IEEE802.11 also uses this methodology.



described | ater on. Next, the RTS/ CTS procedure in the | EEE802.11 w il be
described wth reference to FIGS. 34 and 35. In network under the ad hoc
environnment, it is generally known that a problem of a hidden term nal

arises. As a nethodol ogy for solving the nost part of this problem there

is k MA CA b d t he .RTS/ CTS The._ | EE 2.11 Al
Iu:esn?\rll\?sané?ho%?%gfgzoﬁg%nxearr?p &t %pegglt%icggyléﬁc?ﬁe ﬁigﬁg%ro‘%% u?gje
ill be d ihed.w th f ta_El G, ,34.. Fl G, ,34.sh I f
e e ERShRAcR: I, Do FRLERRAC S, 2B Ca e Cast B ST B
i ti t I, STAO to, i ti ti, TALl. Bef
L ansnFEeP ng ot AR ORnt SPREL | GHECCHE tSTmrCRIe on 19t atFoTBRASES r ATSM ¢ &

an RTS (Request To Send) .packet to _the conmunication station STAl ichis
an i nfsém@%ﬁaaéem r?&tagt&r?“stsa%(ﬁ)ntf’na T AT hSF‘TﬁEl?%NgTB‘ o\é\%&# ©
Wien the communication station_ STAl .received this packet, it transmts a

CTS (CFEarsHotEind) patRet WRFRF#EEDR /i nFlo? mtSUH T A Tt v @ttt STAO
reception of the RTS_ packet back to the communication station STAO to the
comunFERRPBALSstaR | GES WIBRILRE teohfrur R o3& 0RO STHES WRAEFRYS Garfe-on
transm ssion side receives the CIS packet w thout accident, the ) )

comunftatieR sfABlon WeGAr dsl ¥ hatDt hanfearatienc| égptanatiransiitedioan in
information (Data) packet immediately. After the communication station

STAL reeePyeanchi ¥itef ot FBHA pRERSESHchodth it chienEommunicatdphs SR IA0K
packet and the transm ssion of one packet is ended. Actions that will occur
in thigTb10§QQQﬂgeq;ﬁhisb@a@@ggpi5¢dtransmits a CTS (Clear To Send}) packet

which feeds information indicative of the reception of the RTS
packet back to the communication station STAC0 teo the communication
staticn. When the communication station STAO0 which is  the
transmission side receives the (TS packet without accident, the
communication station regards that the media is clear and transmits
an information (Data} packet immediately. After the communication
station STAl receives this information packet without accident, it
returns the ACK packet and the transmission of one packet is ended.
Actions that will occur in this procedure will be described
with reference to FIG. 35. In FIG. 35, it 1s assumed that a
communication station S5TAZ may transmit information to a
communication station S$TA3. Having confirmed by the CSMA procedure
that the media is c¢lear dJduring a predetermined period, the
communication station STAZ transmits the RTS packet %o the
communication station STA3. This packet is alsc received by the
neighbor communicaticn station S8STAl of the communication station

STAZ2. Because the communication station STALl receives the RTS packet



with.reference to FIG 35. In FIG 35, it is assuned that a conmmunication
station STA2 may transmt information to a communication station STA3-
Havi ng confirned by the CSMA procedure that the nedia is clear during a
predet erm ned period, the conmunication station STA2 transmts the RTS

packet Lo the commupleation stahLon STAS, This, pagketdls al s, Lecaived by
t he nél ghbor communi catl on Sstatl on (0) e communicatlion staftilon

ST, SRERHRGLS, STV SR R SISon ST S ves s TS PRket L and
L1 ansrSBPoR T GUERST ARGTITATIH 5. Bhagtehantl TE V4T S0" baCorB Hher gt ¢
0 A A R L D, R AR
Todi o FRBOEEaLPE0 P TRELa PRRIREL Oy S o O bt IRaPAHh 5 1 gt 27
descriﬁtion havi ng recei ved the RTS packet _transmtted from

th
cormuniVA¥t i B teoHK dh oost 1P t KeCESRtunRst RS Rahs onekehaghet fas packet

comuni cation station STAL beconmes aware of the fact that the nedia is

pl acedP@iet heubeeaphed @t attdfur ithg BRirhe ther M idesit§naPeduByethel RTShe
packet, and hence it refrains from transmtting information. On the other
hand, thangsfiwiAicHELSH s tAETERNSTA3 whi ch recei ved the RTS packet returns
the CTS packet to the comunication station to feed information indicative
of the recBptiopiof ttHe RIS shracatimEad t ohahengomrEsivad omhst BT PopaSiet

transmitted from the communication station STAZ fo the communication
station S8STA3, the communication station STAl becomes aware of the
fact that the media is placed in the occupied state during a time
period designated by the RTS packet, and hence it refrains from
transmitting information. On the other hand, the communication
station STA3 which received the RTS packet returns the CTS packet to
the communication station to feed information indicative of +the
reception of the RTS packet back to the communication station STAZ.
This CTS packet is also received by a'heighbor'communication station
STA4 of the communication station STA3. The communication station
STA4 recognizes by decoding the content of the CTS packet that
information is transmitted from the communication station STAZ to
the communication station STA3, and it becomes aware of the fact
that the media will be occupled during a time period designated by
the CTS packet. Hence, it refrains from transmitting information.
When the above-described RTS packet and (TS packet are

transmitted and received, the transmission is prohibited between

10



Thi s.CTS packet is also received by a nei ghbor communication station STA4
of the communi cation station STA3. The communication station STA4

recogni zes by decoding the content of the CTS packet that information is
transmtted fromthe comunication station STA2 to the comunication
station STA3, and it becones re of the fact that the La_w.ll he
ccup; CHSIGTRG R 5 T Rf dEbE oRAPB by o CERR Eratpatk e iz iten i the
refrains fromtransmtting information. \Wen the above-described RIS packe
and CTSTRACREESdPE % 't ed r &84 Aed, TG G andif ngogﬁ ips“’ch—lice“:IO Ccl

prohi bi ted between 10 "nei ghbori ng station of  the comuni aéi on_stati.,on
STA2 WhPEHINOOTHE Y (TSRS G on™R aFP’B‘ﬂ“né\ﬁ?EHOEoﬁFBtFBBe%\? 3t i iacket
and "neighboring station of the comunication station STA3 which is the

r ecept FEFRAAToN'S LRATLER " c ol 4CR e oW t HE RS Hadilst , ChRerBBYXSF nf JFHETF0R
can be transmtted fromthe communication station STA2 to the .
conmuniteoiran tdoat | GAP STA3 tARG SPRE tACK Ak et afoBBUREEAEARR ShttHGR STAZ
bei ng di sturbed by the sudden transm ssion fromthe neighboring station.
Next, &obdh¢ rcesEpd s istatieon EERgbAaYd st MatKYe Cafe R | B WS
reference to FIG 36. In the above-nentioned |EEE802.11 system access

cont r owithosdss omentdbntwaeed ohyt héheCSkRIgedceduBasd sei@dut ddomndthe

hence it is inpossible to guarantee and maintain a constant band. In the

| EEE802eliyhdpationy saR@PN.Poi nt  Coordi nati on Function) exists as a

mechani sm for guaranteei ng and naintaining the band. However, the basis of

the PCF is p@xt ngaakend tremesvaomeaper atre thet HEERE Mod lnoglesbem will be

operates only in the
described with reference to FIG. 36. In the above-mentioned
IEEE802.11 system access control, access contention based on the
CSMA procedure 1s executed, and hence it is impossible to guarantee
and maintain a constant band. In the IEEE802.11 system, a PCF (Point
Coordination Function) exists as a mechanism for guaranteeing and
maintaining the band. However, the basis of the PCF is polling and
it does not operate in the ad hoc mode but it operates only in the
infrastructure mode under control of the access peint. Specifically,
in order to execute the access control while the band is being
guaranteed, a coordinator such as an access point is required and
all controls are carried out by the access point.

For reference, operations of the PCF wiil be described with
reference to FIG. 36. In FIG. 36, i1t 1is assumed that the
communication station STAQ0 1is the access point and that the
communication stations STAl and STAZ joined in the BSS managed by

the access point STAQ. Also, it is assumed that the communication

station STAl transmits information while it guarantees the band.
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i nfrastructure node under control of the access point. Specifically, in
order to execute the access control while the band is being guaranteed, a
coordi nator such as an access point is required and all controls are
carried out by the access point. For reference, operations of the PCF wll

be described it [efeLenae.d okl Cpedfonl n £I.G o301t | Srassithdhal. the

€ access pOI nt an at "the communi cation

A Go.  PERREORs SRS TR CHRE BB RhHEcAD o cratmonchaiof SEER Y ¥rat A

Al so, a onmun 1 on transm

i nfor 0 ileit g tees, th an 11 _Having transm.tte e
for egghﬁl (%,I\e@hgp@oﬁﬁmﬁ“g%@ﬁ l%t%FPOnQ@I'AOTg:er Fgg%nﬁgi%ﬂlﬁé '(tjsottathcﬁie&l T
comuni caton statio TAL at_ the, SIFS space (CF:Poll .in FIG,_ 36). The, .
comunf'8af oﬁ%ﬁﬁ%ﬁ%ﬁlé@ﬁd?ﬁaﬁﬁ%% T2cetVe ?héggEFPgPltfgnﬁmh51é?5ﬁgﬂﬁdt%5
transmt data and is . thereby allo to transm ata at the SIFES space.
h o T EBEFEDY: A LGS CERRSTIT SPth 2STATS L SR e Aot Y LHC Hihe
SI FS space. Wen the communi cation statjon STAO returns the Acggﬁ%%ket for
the  tPARERPACEF 108 & dd Bhe Thhnbaeh PBHCT s LBAASA LSt AS LEGMRIR Gk HrEPace
station STAO again perforns polling to the conmunication_station Sgﬁl.

FI G 38N8Rovid % SYUPHRL GARECR nSHAFE A p TR g FF 4 sths ntCRsPackeited Fuettd
sonme reason, that is, the state in which the polling acket shown as the
CF- Pol [Freaisrdd eched BFES agshcene Spedisacitiqp  1insPete cbhfufeytibiFation
station STAO becones aware that no information is transmtted fromthe .
comunitatiion s$BAP oRroSEAN BEFfprms polling to the communication station

STAL.

FIG. 36 shows also the case in which polling of this time is
failed due to some reason, that is, the state in which the polling
packet shown as the CF-Poll follows the SIFS space. Specifically,
when the communication station STA0 becomes aware that no
information is transmitted from the communication station STAl after
the SIFS space elapsed since it has performed pelling, it regards
that the polling is failed and performs polling again after the PIFS
space. If this polling is successful, then data is transmitted from
the communication station STAL and the ACK packet is returned. Even
when the communication station STA2Z holds the transmitted packet
-during a series of this procedure, since the communication station
STAD or STAl transmits information at the SIFS or PIFS space before
the DIFS time space elapses, the right to transmit information is
never moved +to the communication station STAZ and hence the
communication station STAl to which the polling is performed is

constantly given a priority.
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the &I FS space el apsed since it has perfornmed polling, it regards that the
polling is failed and perforns polling again after the PIFS space. If this
polling is successful, then data is transmtted from the conmunication
station STAl and the ACK packet is returned. Even when the conmuni cation
station STA2 hol ds_the transm%ted gacket 1§{F g a series of

his. .
procedure, Sfhéerehe CHARNG At i BAPSPGEF o ® Wnﬁrﬁﬁ’g%fzgtwn No.
information at the SIFS or PIFS space before the DI FS ti ace el.apses
the righ?8285t rdha®eS¢hi G efXoRPie HevBFCRBFed I ite g’% Pt ath otpr‘na €ss
station STA2 and hence the conmmunication station STAl to which the polling
i s perfemmBaiFatiednstantly given a priority. 12 Oficial Gazette of
Japanese | ai d- open pat ent a{gpl i cation No. 8-98255 discloses, an exanpl.e of
access cont WbENofaGagss wiPeEESS ofontbReLas s oFOMHEACaLdeEs tHnfRroFLGE ©cut
Wi rel ess communication is carried out wthout such master control statl on
(acceswipbppt) sugh sespEredoRtRl Bié tdade (aFcmsisc PoddiiunifCatiwared with
carried out with the naster control station, there were various
restritheonsasqo ie wbhcheteommumiecdolonwilify probiefs Wl s¥ithROBIEMIESter
SELECTI ON OF COORDI NATOR For exanple, as shown in FIG 37, let it be
assunmedothabla steetivor k tbhecenfiena edabjouhe &GV CldaRiSoneEP | BEESTRICEE e
system when comunication stations 10 to 17 are located in the scattered
state tand foanmwingapirol legisges i@ to 17a in which the communi cati on
stations 10 to 17 can directly communicate with each other. In such

PROBLEM 1: SELECTION OF COORDINATOR

For example, as shown in FIG. 37, let it be assumed that a
network is configured by the above-mentioned IEEE802.11 system when
communication stations 10 to 17 are located in the scattered state
and communication ranges 10a to 17a in which the communication
stations 10 to 17 can directly communicate with each other. In such
case, if the network is configured in the infrastructure mode, then
there arises a problem of how to select a communication station that
should be operated as the access peoint (coordinator). In the
IEEE802.11 system, a communication station accommodated within the
BSS may communicate with only a communication station which belongs
to the same BSS, and the access point is operated as a gateway to
other BSS. In order to efficiently make networking on the whole of
the system, there are various arguments such as to select which
location of the communication station as the access point or how to
configure again the network when the access point is de-energized.

Although it is desirable that the network could be configured

without the coordinator, the infrastructure mode of the IEEES02.11

13



case,. if the network is configured in the infrastructure node, then there
arises a problemof how to select a communication station that should be
operated as the access point (coordinator) . In the |EEE802.11 system a
conmuni cation station accommodated within the BSS may communicate with
only a conmmuni cation station which belongs to the sane BSS, and the access
poi nt FESHEEr BRBHCAsMgedat’éilly SUER SEREATBIS YN order to efficiently nake

net wor ki ng on the whole of the %%§ten1 t here are various argunments such as
to sel ect WAREBLEMoat PEFAGREENENI o UM E ¥ Ldt 456h as the access poi nt

or howto configure again the network when the access point is

de- energi zedn Whe hadghhpt iredkesiofabtbet WRERHE et weRtedul dabghough  the
configured wthout the coordinator, the infrastructure node of the

| EEES8O02etkotB syest elvecarmofigmed wivtithouth thgurperdhngtorPRAEL EME2:assumed
DI SAGREEMENT OF ACHI EVABLE AREA In the ad hoc node of the | EEE802. 11

syst emthakt hohgh TB8S néswordnsbtrubeedondy gur edeItaibuity t e ¢ ormaiyTEl G167
is assuned that the IBSS is constructed by a plurality of comunication

st at i oBsakaecasked catatiche ssurtlounshngoan@tsy &oeaexafpkeexagpdhowss rshdMiG in
37, it is assuned that the communication stations 10, 11, 12, 13 (STAQ
STAl, B8TA2, 33TA3)t aie aeeamptdahed witdicortdnen seanel ¢BSStatThen, 18It HdughlZ,
t he conmuni cation station 11(STALl) can conmunicate wth the conmunication
stations L@rab?, IBAI STACR2 STAZA3STAY)e ddeommodatent caitbinsthel ark) IBSS.
(STAG cannot directly comrunicate with the conmmunication station 12

( STA2) ppkR , SUCh:EaSEh  aGeor &gt 0od heon beaean ohr arts (&Sl Jon cpho castumen ofa te

the | EEE802. 11 system it is

with the communication stations 10, 12, 13 (STAQ, STAZ, STA3), the
communication station 10 (STAO0) cannot directly communicate with the
communication station 12 (STA2). In such case, according to the
beacon transmission procedure of the IEEE802.11 system, 1t is
frequently observed that the communication station 10 (STAO) and the
communication station 12 (8TA2Z) transmit the beacons at the same
time, and at that time, the communication station 11 (STAl} becomes
unable to receive a beacon, which causes a problem.

Further, as shown in FIG. 37, for example, let it be assumed
that the communication stations 15, 16, 17 (STA5, STA6, STAT)
constitute an IBSS (IBSS-A) and that the communication stations 10,
11, 12, 13 (STA0, STAl, STA3, STA3} constitute an IBSS (IBSS-B). At
that time, since the two IBSSes are operating completely
independently, an interference problem does not arise between the
two IBSSes. Here, let it be considered the case in which a new

communication station 14 (STA4) appears on the network. Then, the

communication station 14 (STA4) is able to receive both signals from
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frequently observed that the communication station 10 (STAO and the
communi cation station 12 (STA2) transmt the beacons at the sane tine, and
at that tine, the communication station 11 (STAl) becones wunable to
recei ve a beacon, which causes a problem Further, as shown in FIG 37, for
exanple, let it be assuned_that the co ni ca |§% stations 1 ,d16c,0 llrer
( STAS, tIBTAERSSTA7#NAC§REt LBGEaBan'B8S tPPBEE AN BarE St RAE CREFCSTMIMmITCat | orf
stations 10, 11, 12, 13 (STAQ, STAl, STA3, STA3) constitute an I BSS
(1 BSS-®)thapght Bhe £PRBUNIFAEAORhE LA OPBESRE §P8 SPérAt h?&%cS#pltéB}eeﬁ?ss'A
i ndependently, an interference problem does not, arise between t WO
| BSSesangieitie |I@SS1B betkoniBaeTd I EhOPEESE S MhiFCY © cBiinite&t iT0h-©
station 14 (STA4) appears on the network. Then, the conmunication Statian
14 (STe#)the ABPE8-Roapndcahee IBSENBsignHPETRIGN 14 AIFEOFBSSCR Anid e rule
| BSS-B. When the two | BSSes are coupl ed together, although the |,
cormune£atthen EBS8iBn STAR, caheast 6kS bdt ROGE DA 1TESSIRT af + helpBseip the
the 1BSS-A is operated in accordance with the rule of the IBSS-A and the
| BSS- Bokscoper &metl cnlhtebedamde WhehATHY reiekeds wWhadll BSSUE . THEBACH: fehsP
is a possibility that collision of the beacons and collision of the ATIM
packet saiwskk acepupplemi.ch al so raises a problem PROBLEM 3. Al ETHOD OF
REALI ZI NG PONER SAVE MODE I n the ad hoc node, the power save node can be
real i zed by PROBAGEM t3t:i WE THOD AFTREFLIEENG AR FAVEOIMEIE within the ATIM
wi ndow according to the random access. Wen information to be transmtted
In the ad hoc mode, the power save mode can be realized by

transmitting the ATIM packets with each other within the ATIM window
according to the random access. When information to be transmitted
is a small amount of information such as bits, an overhead required
by the ATIM packets increases, and a methodology in which the ATIM
packets are to be exchanged according to the random access 1is very
inefficient.

PROBLEM 4: BAND RESERVE IN NETWORK WITHOUT COORDINATOR

Aiso, according to the IEEEBOé.ll system, in the ad hoc mode, a
mechanism for carrying out band reserve does not exist, and hence
there is no method but to constantly follow the operation of the
CSMA procedure.

PROBLEM 5: INCOMPLETENESS OF RTS/CTS PROCEDURE

In the RTS/CTS procedure of the IEEE802.11 system, not only a
communication station which received the CTS packet but also a
communication station which received the RTS packet is prohibited
from transmitting information. However, in the case shown in FIG. 35,

the station that is prohibited from transmitting information is only
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is a-small amount of information such as bits, an overhead required by the
ATI M packets i ncreases, and a net hodol ogy in which the ATIM packets are to
be exchanged according to the random access is very inefficient. PROBLEM
4: BAND RESERVE | N NETWORK W THOUT COORDI NATOR Al so, according to the

| EEEBO2. 11 system in the ad hoc node, a nechanismfor carrying out ban

r eser veheoeSmsnisd Gon a2 hedke STdera d s the mAMHI ALY cﬁgggéﬁﬁ% 1
foll ow the operation of the CSMA procedure. PROBLEM 5: | NCOVPLETENESS QF
RTS/ CTé& ®ROCEDURE LRt K& TRTISPETS 1pP0 0dd BAE Poff toffe HNEEESER P CAFsit%im S YigtL o1
only a communication station which received the CTS packet but also a
comun$Tali 6o sthe i opnmpnEhatberi seatine RESPackBr FRepRIRYFrtePrIGHTE!
transmitting informati on, However, in the case shown in FIG 35, the

st at i ohot pabhiidifr dfiichi caunfrriom tramsatetioy vhiekndereAvES &hey RIS macket
conmmuni cation station STA4 and the communi cation station STAI does not

af f ect £+omansainssiicr iofy DATAR dedrhdrher epihims cat LaRdst BEFEAN $PAXTN safety
comuni cation station STA3". In the RTS/CTS procedure, to prohibit the
communi&dti oandt athas whschonecep¥edthhe FIS:-puskethidh ordagzatdsni ta i ystem
information requires a large margin to the safety side and this is one of
t he faehebaghbueh degrade a system throughput. PROBLEM 6: CONSI DERATI ONS
ON SEPARATI ON OF BBSES BY TDMA I n the scenario described in the

above- nent i eredIRMOE :e @AVITOERAB TGN B ON tIRPAFAMAON i iIBRPET 1Y ofI¥ASTAS,
STAG, STA7 constitute the
In the scenario described in the above-mentioned Problem 2 (in
FIG. 37, the communication stations STA5, STA6, STA7 constitute the
IBSS (IBSS-A) and the communication stations STAO, STAl, STA2, STA3
constitute the IBSS (IBSS-B)), as a method for solving the problem
which arises when the communication-station STA4 appears to couple
both of the IBSSes, there exists a method for separating the IBSS-A
and the IBSS-B by a TDMA (Time Division Multiple Access: time
division multiple access) system. An example of this case 1s shown
in FIG. 38. This is & method used in an ARIB STD-T70 (H1iSWANa)
system and the like. A time zone that is exclusively used for a sub-—
network is constructed in a frame of some BBS. However, according to
this method, spatial recycling of resources is aborted and hence
utilization ratio is decreased considerably, which also causes a
problem.
In wview of the aforesaid aspects, it 1is an object of the
present invention to provide excellent wireless communication system,

wireless communication apparatus and wireless communication method

and computer program in which the problems arising when a wireless
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| BSS.(1 BSS-A) and the conmuni cation stations STAO, STAl, STA2, STA3
constitute the IBSS (IBSS-B)) , as a nethod for solving the problem which
ari ses when the communi cation station STA4 appears to couple both of the
| BSSes, there exists a nmethod for separating the IBSS-A and the |IBSS-B by

a TDVA (Tine Division Miltiple Acc . time ‘E—%Vi L.on I_tipl qasé).

. . d
systerﬁ§%ﬁeléxasrﬂﬁhe 8f thi %’lggzgsisseg own > i ®° Hggg‘?d%ss ?s%éa%crreg’t SRSy
inanARIBSTDT?O&HiSV\ANa ssﬁ__m nd the l.ike.., A tine.zq t hat, .i .
excl Ush VBTG LHREAG PR BEBTORE: VOrRore CORIErlcEel R PrAte ofF Do EEYP
However, accordi ng to this, net hog, ipati al_recycli n% gf resources IS
abor t e¥M&Rd®ReRcBESHEF PTALTIOR PRA §PYSI&LPERSEE E6RsPEePaBIY S whi ch al so
causes a problem In view of the aforesaid aspects, if is_an.abject OLfl tne
present i nve@REFEN O0d §5to\R et Bk c BFEERT twir eSS Contitin %a?irBFflgflsteé’rﬁe €
W rel ess communi cati on apparatus and w el ess comuni cation nethod _and 4
conput ¥ LB} BFF aROFFIURRCEH 10%e SHTRems" AF 5PRY GRBHYALGRF&PBs §PPE T e fi®
such as a wireless LAN is constructed as a decentralized distributed tyé)e
net wor ki wRLRBEt COBRIRCaZAGNCHRLIEY &8k ACRRUGRhIRFC9Eddh & " ifdstdqte "can
station and slave stations can _be solved. other object of the present
i nventbentransgipited yhidecsprldis iogsr @tes LedawmAdaadon s s iR e i 13t e%ed
communi cation apparatus and w rel ess conmunication nethod and conputer
pr ogr adi shribitkddavRecastwigktransnitted while col lisions are being
avoided in a decentralized distributed type network. A further object of
t he presentAi nfenthen i sbfecprovfdethe present I1nvention 1is to’ provide

excellent wireless communication system, wireless communication
apparatus and wireless communication method and computer program in
which collisions of beacons can be suitably avoided among a
plurality of communication statlons in a network configured when
communication stations transmit beacons with each other.

Yet a further object of the present invention is to provide
excellent wireless communication system, wireless communication
apparatus and wireless communication method and computer program in
which a decentralized distributed type wireless network can be
suitably formed while collisions of beacons that communication
stations transmitted with each other can be avoided.

DISCLOSURE OF THE INVENTION

The present invention is made in view of the aforesaid aspect.
According to an aspect of the present invention, there is disclosed
in connection with a wireless communication system composed of &

plurality of communication stations without relationship of control

station and controlled stations, wherein respective communication
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excel-l ent wirel ess communi cation system wreless comruni cati on apparatus
and w rel ess comruni cation nethod and conputer programin which collisions
of beacons can be suitably avoided anong a plurality of comrunication
stations in a network configured when comrunication stations transmt

?gagfggfcg“gagggg DRl el 8, d U nor, o) %ﬁ%o%?tcg]snpagagagnii%erat 0 S

n ONn~System wrel'éss comruni cation
apparatus and wirel.ess co ni cation net hod n%onp ter programin which
a deceﬁ?r‘é{lril%éﬁndf“’é'??‘i l‘?&tcgdot & Wi°r €I°§ls3rsjcrﬁlé:t%\/\o CET5EX suitabl y f or ned
whil e col lisions of beacons that comruni cation, K statiops trar%? tted with
each ot her E8HS¥&Tavoi d8d-*PI S TERVFRUERS (%# THE Phrésent
invention is made in view of the aforesaid aspect-. Accor ingl_v\:o an as%;? ct
of thePpPERRALY| nPént PERETEHESe (©Tdi SIS iWO%%ﬁéctiL&? i (9Fh Wi Tt eRs
communi cation system conposed of a plurali t% of co ni cati on stations, .
Wi t houBPREREECoFImGH g ) cortFTdl et st P on"aREREBNERGH EBPEEE{HGnS T e
respective_comunication 17 stations transmt beacons in which information
concer iPAYle At weCleTmoslaged Hdihdit 1B AW IR R sie T Ss et t he net wor k.
However, "systen! refers to sonething of |ogical set of a plurality, of |
appar at us (&ndeanct itbs nodarestrhaizedn réafrzébutpeci FEEP unqmrpyrication
regardl ess of whether each apparatus or function nodule is accommopdated
wi t hi neavéiraghenifousian oromminiawgeen t fpaliéeenl PP Pédedi SR tWperln
communi cation environment, each communication station |ets other nei ghbor
(Wthia communication range) communication station become aware o its
existence by transmitting beacon information +to other neighbor
communication station at a predetermined time space and also lets
other communication station become aware of the network
configuration. Alsoc, the communication station executes scan
operation on each channel and detecis by receiving a beacon signal
whether it joined the communication range of the adjacent station.
Further, the communication station can recognize the network
configuration by deciphering information written on the beacon.
Also, each communication station transmits neighbor apparatus
information concerning beacon transmission timing contained in the
beacon signal. In such case, the communication station can obtain
not only network information of the adjacent station from which the
communication station can directly receive the beacon but also
beacon information of the next station of the adjacent station from
which the local station cannot receive the beacon but the adjacent

station can receive the beacon, that is, a hidden terminal.

In such decentralized distributed type network, a new
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a conmuni cation range) conmuni cation station becone aware of its existence
by transmtting beacon information to other nei ghbor comrunication station
at a predetermned tine space and also lets other communi cation station

beconme aware of the network configuration. Al so, the comrunication station

execut es scan rati.on .on each_channel and d by .receji.vjng_a n
si gnal €0 ‘é]tqﬁ%?g??nj oE“itﬁ'jLedl Q[rhe%ﬁ%)ﬁl?mﬁioclgltsl 01219\? aﬁ%g‘%%% kt haettae jepatcsen Ostea%l%g%.e
Further, the communi cat,i.o statign can reco%nize t he .net wor k. cgyfhg%& t

PHFBr PRGZPHESFIrat Bl i 1B GRS ShEAcN “AEe,S each Tl it
by dec r PRG i rfat tt & '5edcdn." Ao eacht e6Rmuni catifon
statiop,transm.t ei ghbor_apparatus _infornmation concerni.ng beacon
r ansnt S8 oHOE IAfing CBGiTeal Tt i THES ™ betlbon SPERAI T0| ROBEARTC D8, Mg ence
conmmruni cat.ion station can obtain . not only netwark information,of thf
adj aceft st i HFFFBm WhiFBR™ERESco i cats o et |5ﬁn8énsa?£é8Pry Beeite
t he beacon but al so beacon information of the pext st%tion f the j acent
st at i oRCTFBRL CHAFER EHETLBEar28Pati SRCEANRott e CEATE™ é%&%&nw g +1g
adj acent station can receive the beacon, that is, a hidden termnal. In
such detahtPal FRedldiSsRIBIRTY YR neRoFRIMENheRE 18D cBRATIAPEatESS FEHTN
whi ch %oins the network attenpts to execute scan operation, that is, to
conti nbBASPY tEeeEye S8 iorgidmidd-i i athe i pelhper 88l ohfelthehgpmpunication
superfranme length to confirmthe presence of the beacon transmtted from
the nefHABBPRANCET atiesieivier the Remmmi daEdiidited ofireBnnbhe r S8id eI HE g
beacon fromthe neighboring station in this process, then the
comunétation, sthenothsecsmprapen tipaacda thoan Seitssitdminigmatg whash FEYotdng
hand, if the conmuni cation

of existing stations does not transmit the beacon to the beacon

transmission timing of the local station with reference to neighbor

apparatus information described in each received beacon.

Here, in the wireless communication network according to the
present invention, each communication station obtains a traffic
priority wuse period as it +transmits +the beacon. Then, each
communication station may transmit a regular beacon conly once at the
above—-described predetermined +time space and may be allowed +to
transmit more than one auxiliary beacon composed of signals similar
to the regular beacon.

Also, according to a second aspect of the present invention, in
a computer program written in the computer readable format such that
processing for carrying out wireless communication operation under
the decentralized distributed type communication environment
configured when a specific control station 1s not located and

respective communication stations transmit beacons with information

concerning a network written thereon with each other at a
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stati-on can receive the beacon transmtted fromthe neighboring station,
then the conmunication station sets timng at which any one of existing
stations does not transmt the beacon to the beacon transm ssion timng of
the |l ocal station with reference to nei ghbor apparatus information

descri bed in each recejved beacon. Here, in th i rel ess_conmuni cation .
net wor RE&EEGRUMAG S0 B ﬁF@§§htm?ﬁvéﬁ1iSH?CBEEﬁiCdﬁnﬁﬁPEEFﬁéh RY{¢idhn *°
obtains a traffic_opriority use period as it transmts the beacon. Then,
each EBRRHASEL Pén SsPEAICOR FaPlelafSHeT ad 1y FiteP 5@&&&@”@&@3%&%x§eﬂe%?ﬁ?
above-described predetermned time space and may he allowed tqo transmt

nor e tﬁaanéﬁewa@% Hferapd Q80 FOBGREE<Ed HSsiGiFals Shatlcay Wﬁl&ﬁ%%ﬁ%ﬂf
beacon. Al so, according to a_second aspect of the present inyention, in
conput &r bﬁégpanlﬁﬁgﬂﬁgn pRatveigenpeteP rEeBamerivFRE Sucbeargn sigra
processing for carrying out wireless conmuni cati on operation under the
decent racei¥eddi &19% bat 8¢ loPpe réspmAtiaEtInaBAvAr JRfEMY SoRETobr 84SRherPh
specific control station is not |ocated and respective conmuni cation

st at i orentraidiing beacoms twiansrilssdomattiisindconcerning a network witten
thereon with each other at a 19 predeterm ned tinme space may be executed, a
conmput er pr Geancomputenprismtasf acbesaddndsigmalthgenteeeitig aspesty opt the
generating a beacon signal with information concerning the local station
wittepresengoinvendieacdrns sikgredlneahddy Adafg sitrap & crommeiary inip & dieation-ten
signal received froma neighboring station and a timng control step for
cont r olihi néhebeatmpu taransysdssilen fdmiaiy.so that predetermined processing may
be executed on the computer system. In other words, when the
computer program according to the second aspect of the present
invention is installed on the computer system, cooperative action is
demonstrated on the computer system and thereby the computer system
is operated as a wireless communication apparatus. A plurality of
wireless communication apparatus may be activated to construct a
wireless network with similar action and effects to those of the
wireless communication system according to the first aspect of the
present invention.

According to the present invention, in a decentralized
distributed type network having a control station/controlled station
relationship such as a master station and slave stations, it 1is
possible to provide excellent wireless communication system,
wireless communication apparatus and wireless communication method
and computer program in which data can be transmitted while

collisions of beacons can be avoided.

Also, according to the present invention, in a network
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The conputer program according to the second aspect of the present
invention is obtained by defining a conputer programwitten in the
conput er readable format so that predeterm ned processing nay be executed
on the conmputer system In other words, when the conputer program

according _to the second aspect of .the present invention.s install Q

t he co%gfé9u§§§t e%oSB@EHPWEEéE’Pi % orbsen%ﬁg PRFSd S5 GHE c‘gﬁgﬁt e(_:i%Ch
system and the,rebi the caonmputer system. is operated as_a wreless | cation
communPEAEFon Hppaf al PSSR uFal PEYVSFe vﬁ}?"%f L oHMORTERPT ST AP s
may be activated tqQ construct a wreless network with simlar actian _and
o1 f ect SYEECPhodE 61 6o CHPTH} ERAL XGHmARKERE FBn SP8t U BAESPdi ST s +on
first asgect of the present invention. According to the present inventionazl
in a deeEhPHaldnge oY DRF @YY pénEGK %%@l%%oﬂfrgﬁacons among
station/controlled station relationship such as a master statiqn and sl ave
st at | oRSUTRLity OFo§SMBME iCe thrdy Sde tdRas| ICéR DF Pa1Pdsed SihhiiPdat i on
system wireless conmuni cati on apparatus and w rel ess comruni cati on_ net hod

and conput eRlEPogra®s? ARG codathe cRESBENtr aHERR EERP whitle 1T oPPPEFBAE oF°
beacons can be avoided. Al so, according to the present invention, in a

net wor kr2@idenf i gurasd Miten conkEmleat i onCSTAENSRSLEPARNS NiSY SHE€Heons i Thi €SS
each other, it is possible to provide excellent wreless comunication
syst emcomnpelicss ioonmaneatd o apped at usTahes i r EPEEENA 6 ANC afiH O hret 3
and conputer programin which collisions of beacons anong a plurality of
conmmunicoapude rs tretdgorzsn cian Wizl elvoa dddcenirabliged distributed type wireless

network can be suitably formed while collisions of beacons that
respective communication stations transmit with each other can be
avoided.

BRIEF DESCRIPTION OF DRAWINGS‘

FIG. 1 is an explanatory diagram showing an example in which
communication apparatus are located according to an embodiment of
the present invention;

FIG. 2 is a block diagram showing an example of an arrangement
of a communication apparatus. according to an embodiment of the
present invention;

FIG. 3 is a timing chart showing an example of a wireless
communication system according to an embodiment of the present
invention;

FIG. 4 is a timing chart showing an example of timing at which
beacons are transmitted according to an embodiment of the present
invention;

FIG. 5 4is an explanatory diagram showing part of beacon
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Al so, according to the present invention, it is possible to provide

excel l ent wi reless comunication system wreless communication apparatus
and wirel ess comruni cati on nethod and conputer programin which a
decentralized distributed type wireless network can be suitably forned

while collisions of beacons that respective conmuni cation statjons
t r ans €S oF Ht Bl h 1aEREMaEARTH A CERTT R . TBRIFF BE E?Fbu%f; ﬁﬁ\/\?ﬁ@ent

FIG | is an expl anatory di agram showi ng an exanple in which communication
appar ax;m‘serateomocat ed according to an enbodinent of the present invention;
FIG 2 is a block diagramshow ng an exanple of an arrangement of a
communi cat | BFG appak-at @8 B¥BbRBRAGTY 09AAJEABOAPREARI0EN REAMPLEs Gt NOBI and
invention; FIG 3 is a timng chart showi ng an exanple of a wreless
conmuniBal | Prosyss eny aptordiinges o2aACEAbBEI FEnENoPMPREIpEaSeRT gy BFESHT T
FIG 4 is a timng chart showi ng an exanple of timng at which beacons are
transnmsvedtaceording to an enmbodi nent of the present invention; FIG 5 1is
an expl anatory di agram showi ng part of beacon 21 description information
according tBIan énbodi ment esblehetprysetiagiamveshicvindrl @ E%espdf Of the
expl anat ory di agram showi ng an exanpl e of NOBI and NBAI processing
procedusrseaccandi mpitch are enbothseigsiofnt erphelenht interval is defined
according to an embodiment of the present invention;

FIG. 8 is an explanatory diagram showing a first example of a
beacon collision scenario according to an embodiment of the present
invention;

FIG. 9 is an explanatory diagram showing a second example of a
beacon collision scenario according to an embodiment of the present
invention;

FIG. 10 is an explanatory diagram showing a beacon transmission
offset according to an embodiment of the present invention;

FIG. 11 is &an explanatory diagram showing part of beacon
description information according to an embodiment of the present
invention;

FIG. 12 is a block diagram showing an example of an M-seguence
generating circuit according to an embodiment of the present
invention;

FIG. 13 is a flowchart showing an example of timing controecl
processing according to an embodiment of the present invention;

FIG. 14 is an explanatory diagram showing an example of a

manner of determining a packet space according to an embodiment of
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invention; FIG 7 is an explanatory di agram show ng an exanple of the
manner in which a transm ssion prohibit interval is defined according to
an enbodi ment of the present invention;, FIG 8 is an explanatory diagram
showing a first exanple of a beacon collision scenario according to an
enbodi nﬁ\nt of the present _invention; FIG 9 is an explanatory diagram
showi ng™& Eﬁﬁﬁﬁﬁtegﬁﬁﬁpglﬁﬁp’a beacon col |ision scenario according to an

enbodi ment of _the present invention; FIG, 10_is an expl anator pagr

‘showi ng a bBafon ]tfar’@m' a8 o‘?f{peioafnf%teqryacgr&?girﬁén tsgh%"ﬁle oglngﬁ?g‘é?gtﬁcg}' a
present invention; FIG 11 is an explanatory di.agram show.n art_of heacon
descri pFRDAM} AP oPHaPFIR"addG i g 5 ™ GHRRRAGRR bf ?ﬂeeﬂgsg Rpnt Sl
invention; FIG 12 is a block diagram showi ng an exanple of an M sequence

gener aPFAGERFr eBVERE2EBrdi ng to an enbodi nent of the present invention;
FIG 13 is a flowhart show ng an exanple of timng control processi.n%.
accordi ng tBI8n ehbodisnedt oFXRIRPHrREENIAAFER i Sﬂ?wﬁf‘@ e | $rapsmission
expl anatory di agram showi ng an_exanpl e of a manner of deternni ng a pa ket
space BEEOFdEAGSHo iakcEMIddiaRtht ofOBDLIRE bFRRERLSEAPBNLRERT VELGRCES T Hh
expl anat ory di agram show ng an exanple of a  transm ssion prioritized

i ntervap a@c@mpﬁémﬁﬁtaﬁfe%ﬁ@dpﬁéﬁlen@f ipygntion;

FIG. 17 is an explanatory diagram showing an example of a
packet format according to an embodiment of the present invention;

FIG. 18 is an explanatory diagram showing an example of a
beacon signal format according to an embodiment of the present
invention;

FIG. 19 is a timing chart showing an example (example 1) of the
communication state at a communication station according to an
embodiment of the present invention;

FIG. 20 is a timing chart showing an example (example 2} of the
communication state at a communication station according to an
embodiment of the present invention;

FIG. 21 is an explanatory diagram showing an example of a
manner of distributing a time-axis resource according to an
embodiment of the present invention;

FIG. 22 1is an explanatory diagram showing an example of
information which is used to determine beacon transmission timing
according to an embodiment of the present invention;

FIG. 23 is an explanatory diagram showing an example of band

reserve processing according to an embodiment of the present
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present invention; FIG 16 is an explanatory diagram show ng the
transmssion prioritized interval and a conflict transm ssion interval
according to an enbodinent of the present invention, FIG 17 is an

expl anatory di agram showi ng an exanple of a packet format according to an
enbodi ment of the present invention; FIG 18 is an explanatory diagram
show nopeenexanpl e of a beacon signal format according to an enbodi ment of
the present invention; FIG 19 is a timng chart show ng an exanple
(exanpl e 1)Foé. the ToMHONicalon st edangaavormhaidy i 8 S¥@mRde ©f the
according to an enbodi nent of the present invention; FIG 20 is a timng
chart mfenéngimanvexanphequeranphek@f of thed eommudicat itonast gmbogdmgnt of
comuni cation station according to an enbodiment of the present invention;
FI G 2dnéspassexpl amaentyodi agram showi ng an exanple of a manner of
distributing a time-axis resource according to an embodi ment of the
present inventiomns Fi& £22 espaanexphgnaligrati aghamisigovamg examglampbe ¢in
information which is used to determ ne beacon transm ssion timng

accor dipgah§edBneadi FENfuidt t PacReesentconyent i @wo; &h Gem2®dimeart of the
expl anat ory di agram showi ng an exanpl e of band reserve processing
accordbggsggtagn@ggggbf{@nt of the present 23 invention; FIG 24 is an

expl anat ory di agram showi ng an exanpl e of the

FIG. 26 is an explanatory diagram showing an example of an
arrangement of a PHY frame according to an embodiment of the present
invention;

FIG. 27 is an explanatory diagram showing an example (example
1) of media scan according to an embodiment of the present
invention;

FIG. 28 is an explanatory diagram showing an example of the
manner in which data is transmitted a plurality of times according
to an embodiment of the present invention;

FIG. 29 is an explanatory diagram showing an example (example

2) of media scan according to an embodiment of the present

invention;

FIG. 30 is an explanatory diagram showing an example
(infrastructure mode) of a conventional wireless communication
system;

FIG. 31 is an explanatory diagram showing an example (ad hoc
mode) of a conventional wireless communication system;
FIG. 32 is an explanatory diagram showing an example of a

signal transmission procedure in the ad hoc mode according to the
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manner

In which a quiet packet is used according to an enbodi nent of the

present invention; FIG 25 is an explanatory di agram showi ng an exanpl e of

an ar

rangenment of a quiet packet according to an enbodi nent of the

present invention; FIG 26 is an explanatory di agram show ng an exanpl e of

an ar

rangenment of a PHY frane according to an enbodi nent of the present

i nventpoherRRACGE; 27 is an expl anatory di agram showi ng an exanpl e (exanpl e

1) of
28 is
data i

medi a scan according to an enbodi nent of the present invention; FIG
an expr@natit y idi agh amaHomatean exafpre ogfh‘t“ﬁéngnﬁﬁheﬁxﬁﬂpb\ﬁi qu a
s transmtted a plurality of times according to an enbodi nent of the

presenpackwenspane FhGEh@9cPsvantégphrandiseycaragPERIBAGRHCAG aiYEXEND| e
(exanmple 2) of nedia scan according to an enbodi nent of the present

i nvent

ion; FIG 30! $sanaexm=piarertion agiamremovwshgving exdnppgample of 2

(infrastructure node) of a conventional wreless conmunication system
FIG 3¢sua/an pxptadater yndithgr annykoningadnvéxahphe CQOTNOE CaivB@e) Sy tem:
conventional wreless comunication system FIG 32 is an explanatory

di agr am showirtag a8 exasp! expfl aaatsirgnaliagrams sheosiiog pmocsdmrdd @t KSMYdd CA
hoc node according to the 24 prior art;

operation in the conventional wireless communication system;

FIG. 36 is an explanatory diagram showing an example of band
reserve transmission in the conventional wireless communication
system;

FIG. 37 is an explanatory diagram showing an example of the
communication state in the conventional wireless communication
system; and

FIG. 38 is an explanatory diagram showing an example of an
arrangement of a sub-slot in the conventional wireless communication
system.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment according to the present invention will be
described below with reference to FIGS. 1 to 29.

A propagation line of communication assumed in this embodiment
of the present invention is wireless and it is also assumed that a
network is constructed among a plurality of devices by using a
single transmission medium (when a link 1is not separated by a
frequency channel). This will apply for the case in which a
plurality of frequency channels exists as transmission mecdiums) as

well. Communication assumed in this embodiment is a store and
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FIG .33 is an explanatory di agram showi ng an exanple of a packet space in
the conventional wireless commnication system FIG 34 is an explanatory
i agram showi ng an exanple of a CSMAN/ CA procedure in the conventional

wi rel ess comuni cation system FIG 35 is an explanatory diagram show ng

an exappl e_of A/ eration {n_the. V. P | .wir ni cat.i
syste ﬁq?fd3 S gﬁ%%ﬁ%na noC{r.'y}1 Péaré“m%%v%tenlgﬂgnlémxg%l e oe; bandéE i
reserve transmssion_in the conventional wreles ; j.cati t :
FI G 39aFEe nué‘ﬁ%‘an% ofy &agam’s ovﬁ%gegﬁﬁexcfrrp g{%ﬁ‘%%og-} gg?ﬂ%ﬁﬁcgﬁlocnh
state in_the convent.ional. w rel ess_copmuni | on__system and E 38 n
expl an‘é{f‘ﬁﬁ'y%&i gﬁrszfr’ﬁllst}%ﬁ/ikf%ﬂoé’h Je?a%ﬁl%a%?ng%{ %r?ﬁﬁé eh gofaggcgu Ejs?}gtsaflra]l
t he conventi onal ,wirel ess communi cation syste gEST MODE FOR CdARRYI NG %JT
THE | NORRFRHBRCAR -8R EF AT Sad €5 G n %Fo“teﬁé’oﬁ es S TVen ST ANHY 68 tH°
descri bed below with reference to FIGS. 3. to 29, A praopagation || ne,of
comunFaatfen &ssuf 49 - BhbSdRreRPS of “TRE Pt er#’ﬁgngsﬁff“PSk j4o not
wireless and it is also assuned that a,k network is constructed_anong a
pl ur al PLY2EF GEGFEES BReuBTrAGSES1gEnhgnd < Hiddi & GFSrEd EX-a link is
not separated by a frequency channel). This wll apply for the case in.
which a pl BEGli tly SROFS e@lerffABHahnel s L8R RANLRL t +RNYALSE GPREd Ryt A
wel | . Communi cation assuned in this enbodinent is a store and 25

apparatus comprising the wireless communication system according to

an embodiment of the present invention are located. In this wireless
communication system, a specific control station is not located and
respective communication stations are operated in a decentralized
distributed fashion to form a so-called ad hoc network. This sheet
of drawing shows the manner in which communication apparatus #0 to
#6 are distributed on the same space.

Also, in this sheet of drawing, communication ranges of the
respective communication apparatus are shown by broken lines.
Communication apparatus can communicate with other communication
apparatus located within .such communication range and these
communication ranges are defined as the ranges in which & signal
transmitted from the local station interfere with signals
transmitted from other communication apparatus. Specifically, the
communication apparatus #0 is located within the range in which it
can communicate with neighbor communication apparatus #1, #4, the
communication apparatus #1 1s located within the range in which it
can communicate with the neighbor communication apparatus #0, #2, #4,

the communication apparatus #2 is located within the range in which
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forward type traffic and hence information is transferred at the packet
unit. Al so, processing at each communi cation station which wll be

descri bed below is fundanentally processing executed by all conmmrunication
stations joined the network. However, depending on the cases, all

communi cation stations conprising the network do not  always execute_th

pr ocesst ngamheehmwiibabe daskr thed nBéPBRC TFFEMMRNd [k OFn F8REMHIE S0 ]‘t'hgk3 :
manner in which conmuni cation apparatus conprising the wreless ,
comuni€at ithe SymtemixeTbyel ngeparagnsedSodt frehbcafe8hd iFhedent$ nT8REFon ™
are located. In this wireless comunication system a specific control
stati omhishnot |czoatedmndicabspedithy EheomeriReT oACSPEDLEAS 19 Pe ABPETEt e
in a decentralized distributed fashion to forma so-called ad hoc network.
Thi s sheet thef chrewamicashows theamatper #4 whi éhcesrruiddtitontapparaEGEs WO
to #6 are distributed on the sane space. Also, in this sheet of draw ng,
comMmunikkathon tr angescofmthicatespech vdhe oneighileari eamappacatdsnar®PSics
by broken lines. Conmunication apparatus can communi cate with ot her
conmungoat isan #appartieuscoanah bdati dhi rRppaci twenmibni dat i wratedevahiinhdde
communi cation ranges are defined as the ranges in which a signal
transnihhgd fimomsthiacH ocal cahatdosmmimitcertfeerel vk t hhei grakbbotrr aysmurtied ¥¥am
ot her communi cati on apparatus. Specifically, the comrunication apparatus
#0 is hppat-eduwi i n dhe tRBYecmhuiiceltich agaramdnrani€ate Wicda teel ghiddrin
communi cati on apparatus #1, #4, the comrunication apparatus #1 is |ocated
Wi thinghBe ranges i niwhi ghhidéh cam caramini eatuwithtthe wisilghbahe neighbor
comuni cati on apparatus #0, #2, #4, the conmunication apparatus #2 is

| ocat ed  WintRi Bath8 nr aRGR riaft uehisch

When communication is made between certain specific
communication apparatus, a communication apparatus which can receive
information from one communication apparatus of the apparatus being
called but which cannot receive information from other communication
apparatus, that is, “hidden terminal” exilsts.

FIG. 2 is a block diagram schematically showing function and
arrangement of a wireless communication apparatus which is operated
as a communication station in the wireless network according to the
embodiment of the present invention. - Under a decentralized
distributed type communication environment in which a control
station is not located, the illustrated wireless communication
apparatus can form a network by effectively carrying out channel
access within the same wireless system while collisions are being
avoided.

As illustrated, a wireless communication apparatus 100 1s

composed of an interface 101, a data buffer 102, a central control
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26 it can communicate wth the nei ghbor communi cation apparatus #1, #3,

#6, the comruni cation apparatus #3 is located within the range in which it
can comruni cate with the nei ghbor conmunicati on apparatus #2, the

comuni cation apparatus #4 is located within the range in which it can
communi cate with the nei ghbor conmunication apparatu #0, #1, #5, .the
connunﬂ@étibﬂ3ap@abﬁ@ﬁ@n#gep§rPGé&EeHn%FtHpﬁrtﬁeW1F§i§§Siﬁrﬁﬁﬁgﬁsﬁﬁogaﬁnlt
communi cate with the nei ghbor communi cation apparatus #4, and the ,
conmuni @@t i antappagacest#eli yniscaPdd wht BRHerPRe 1P8ngé M iwhses TECERT oD
comuni cate with the nei ghbor conmunication apparatus #2. \Wen,
comuniati dd0i.s andeasornezrrker g nvsdéci¥i% aBEmAini tREPORREpPAr SO 2%
comuni cati on apparatus which can receive information from one

comunucati bh3apparatus of the apparatus being called but which cannot
receive information fromother comunication apparatus, that is, "hidden
term nal " eXhet $nEeGfaRei $0a bikobkndiesgpravegdlediaifc dnfp FRdwioRy avES oA ©
and arrangenent of a w reless comuni cation apparatus which is operated

as a canduahcakiemnalatiesncien (ffoe wxesipdes repwaskonadc GEIDVESo (g shown) ,
enbodi mrent of the present invention. Under a decentralized distributed
type ceguupi eahhentedvicoonihmst wimelkisch canponticelt iogt apperatstsndtld.ocat ed,

the illustrated wirel ess communi cation apparatus can forma network by
ef fectivel yraarr viarg omuffhwnnel02 actessuvedhi hot héesarrawiilyl essodpst ghata
while collisions are being avoided. As illustrated, a wreless

comuniceahispntapparatats 20Wdwice connected through the interface 101 or
data received through a wireless transmission line before such data
is transmitted via the interface 101.

The central control wunit 103 controls transmission and
reception of a series of information in the wireless communication
apparatus 100 and performs access control of a transmission line in
a centralized fashion. The central control wunit 103 performs
operation contrel such as collision avoidance when beacons collide
with each other.

The beacon generating unit 104 generates beacon signals that
are periodically exchanged between 1t and the neighbor wireless
communication apparatus. In order for the wireless communication
apparatus 100 to wuse the wireless mnetwork, there should be
stipulated the position at which its own beacon is transmitted and
the position at which it receives a beacon from the neighboring
station. This information is stored in the information storage unit
113 and is ‘transmitted to neighboring wireless communication

apparatus in the form in which it is written in the beacon signal.
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conpesed of an interface 101, a data buffer 102, a central control 27 unit
103, a beacon generating unit 104, a wireless transm ssion unit 106, a
timng control unit 107, an antenna 109, a wireless reception wunit 110, a
beacon analyzing unit 112 and an information storage unit 113. The

interface 101 exchanges a variety of infornmatiQn_between it ,_and an
ext er Al FSAEEYIBT eREANPIE  RepEPBor IRThpHter &%t %ﬁ&\ﬁr’rﬁe% etet§r or-

connected to this wrel ess comunication apparatus 100. The data gjffer 102
i s use@ineet thporarPLysst GPETHALE LGRS APPREG FPom ) d&FPCE-"donRedieFO™ **
through the interface 101 or data received through a wreless transmssion
line beher begioniaat £ |8 transmieeeanyifaaite Rt @dact 15FPSTAESCEAL rdi™™e
control unit 103 controls transm ssion and reception of a series of
i nf or neekdadi Ant Hereni ¢lederel cBRRbnbYatilth Whppheat usCTOBRARE tperf SRR Tatus
access control of a transmssion line in a centralized fashion. The
centralOQoatrdefdnet b3apbereons sPeégér-ation control such as collision
avoi dance when beacons collide wth each other. The beacon generating unit
104 gener at Ebebedomrl signakgnshassiane ywert odPéaldar es&thafigéd adfd@Fnined
and the nei ghbor wireless comunication apparatus. In order for the
Wi r el e;sdodamiinhc giriceres sépgar bt usrded tto U IRl W detas$enpowari Lyt Hdrered
shoul d be stipulated the position at which its own beacon is transmtted
and the pesi tdote abudieeh 1R reski ¥ebeacbeacogifalormidheradighbeviesg Also,
the wireless reception unit 110 receives information and a beacon
signal transmitted from other wireless communication apparatus at a
predetermined time.

Various communication systems applicable to wireless LAN, for
example, which is suitable for relatively short-distance
communication, can be applied to the wireless transmission and
reception system in the wireless transmission unit 106 and the
wireless reception unit 110. To be concrete, it is possible to use a
UWB (Ultra Wide Band) system, an OFDM (Orthogonal Frequency Division
Multiplexing: orthogonal frequency division multiplexing) system, a
CDMA (Code Division Multiple Access: code division multiple access)
system and the like.

The antenna 109 +transmits a signal to other wireless
communication apparatus through a predetermined frequency channel or
collects signals transmitted from other wireless communication
apparatus. In this embodiment, the communication apparatus includes

a single antenna and is unable to receive and transmit signals

concurrently.
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statkon. This information is stored in the information storage unit 113
and is transmtted to neighboring wireless commnication apparatus in the
formin which it is witten in the beacon signal. 28 An arrangement of the
beacon signal will be described later on. Since the wireless conmuni cation
apparatus 100 transmts a beacon at the beginning of a transm ssion frane
period, a tFPaashissngncPranel pBitod 07 nCcPRETERENHEMITGed thYPERE F Felredsss
comuni cation apparatus 100 is defined by a beacon space. The wreless
transnssgheh shoult0®eaatrimsmbitedr addt sereAFed - mERH R FIMP P 0cELSi fgMiMg
order to transmt data tenporarily stored in the data buffer 102 and a
beaconcshgnal Viret agbotwaves. it sown t heasprelwn snleepiton thRipI1IRE  the
receives information and a beacon signal transmtted fromother wireless
conmunbegi habngppaf atire: atranspiedéver nfnedet ipAxiods i ddgiagmehi cdtidgn it
systens applicable to wireless LAN, for exanple, which is suitable for

rel atiyetyisberta dicgtsance feommumiltert | eomrcari dsd iappl pegaratife vk eirgs at
transm ssion and reception systemin the wireless transmssion unit 106
and t hgniwhr eliess yeaepiiton ushd lt@ceToebe derter etlsstigen s pbssibPe tog-hive
a UB (Utra Wde Band) system an OFDM (O thogonal Frequency Division

Ml t i pEbexingicarttbagapphk riteguandy adisvasi operalttiopl @ermgy, sysicem a  CDVA
(Code Division Miltiple Access: code division multiple access) system and
the Iike Thenantgs@od 09nkngAsSAigt suisi gnal drmlotdes wheelesistence of the
communi cati on apparatus through a predeterm ned frequency channel or

neighbor wireless communication apparatus by analyzing the beacon
signal received from the adjacent station, For example, information
such as the beacon reception timing of the adjacent station and the
neighboring station beacon reception timing is stored 1in the
information storage unit 113 as neighbor apparatus information.

The information storage unit 113 stores therein an execution
procedure command {program in which a collision avoidance processing
procedure and the like are described) such as a series of access
control operations executed by the central control unit 103 and
neighbor apparatus information obtaiped from the analyzed result of
the received beacon. |

In the decentralized distributed type network according to this
embodiment, each communication station lets other neighbor (that is,
within a communication range) station become aware of its existence
by transmitting beacon information at a predetermined time space on
a predetermined channel and also informs other communication station
of the network arrangement. The beacon transmission period is

defined as ‘“superframe” (Super frame) of which duration is 80
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collects signals transmtted fromother wreless conmunication apparatus.
In this enbodi nent, the communi cati on apparatus includes a single antenna
and is unable to receive and transmt signals concurrently. 29 The timng
control unit 107 controls timng at which a wireless signal should be
transmttied and received. For_exanple, the timng control unit controls

its owhtbehEBRCPEnsAPEsFER™Pfing at the beginning of the transnission

frame period, timng at which.it receives a beacon from other
communi cat i ®n Bffar %toffg“unﬁcr‘?l Tat SYRTEH i ¢ Th% ns%ofgsangkreecgie\?ggrgat g

between it and other comunica iog a%[)ar atus gnd a scan olger at.i QEVEEH %che
etc. TRRCRERERR IHAlyAithgeuhETed 1550 AIRE LGRS R stEe of thRe"Hai ghbor
Wi rel ess comuni cation apparatus by anal yzing the beacon _si gnal recej \%ed
from theagafacestnast af FOR, G RSEHHPRTIEAT SAat-Con tqﬁiﬁg}bs FRE F&acsn -1
reception timng of the adjacent station and the_ _nei %hbori stati.on .
beaconar@ceptti ofal mTRFIE A% ethe n BREVOThf oPREFPERMEDGY ag’g’ W s
nei ghbor apparatus information. The information storage unit 113 stores .,

t her ei AREATBREEANI GIES PR HRIBULE CERPRREAC T ogr BASRN WAISChREY c AATE g FatLon
avoi dance processing procedure and the |ike are described) such as a .

seri essbhtaopesstscaiisr OWN0PEREON0 T SBEBEFEA Y- HHE L dift rtd™idshidto Wit 2
103 and nei ghbor apparatus information obtained fromthe anal yzed result
of thbereosi viedl bedcdiransmitiecdefsnty dihe eaedpbbprbided t3pehetordentle

according to this enbodinent, each comunication station |ets other
nei ghbeynthiraniiss, with the beacon reception timing.

Next, FIG. 17 shows an example of a packet format accerding to
this embodiment. A preamble composed of a unique word is added to
the beginning of the packet in order to demonstrate the existence of
the packet. In a heading area transmitted immediately after the
preamble, there are stored attribute of this packet, 1length,
transmission power and a payload portion transmission rate if PHY is
in the multi-transmission rate mode. The heading area decreases its
transmission rate so that a predetermined SNR may decrease several
[dB] as compared with that of the payload portion. This heading area
is different from a so-called MAC header and the MAC header 1is
contained in the Payload portion. The payload portion is the portion
depicted as PSDU (PHY Service Data Unit) in FIG. 17 and in which
there is stored a bearer bit string containing a control signal and
information. The PSDU is composed of the MAC header and an MSDU (MAC
Service Data Unit), and the MSDU portion stores therein a datsa
string transferred from a high-order layer.

In the following description, in order to describe the present
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W thin a communication range) station becone aware of its existence by
transmtting beacon information at a predeterm ned tine space on a

predet ermi ned channel and al so i nforns ot her conmunication station of the
network arrangenent. The beacon transmission period is defined as
"superfranme" (Super frane) of which duration is 80 30 mlliseconds, for
exanpliovenhewn copneretatyonist afi 8ASPREE FBPﬁsdﬁﬁéth@PV\BifktEénPr?é%‘Béﬁl 26
that it entered the comruni cation range by receiving the beacon signal
from the necghbori &g sitat ranet hs dughescanydpedatpartciand list t@h Mgegnipen
t he network arrangenent by deci phering information described in the

beacon, .. Then, s L he, newscanini caLi gRagshat iSels Lbape¥BabeaCoN bytes and
transm'ssion timng to timng at which a beacon is not transmtted from

the nei ghb t tl S hothe pheacaon rtgggg;nh
tim ng Qr@l@g?% Q{;LY showsggg eggﬁgxgggg@gypg@‘%% Por rraP? accordi ng toQIﬁEecj

t hi s enbodi nent,. anbl e co osed of a.uni,qu ded_
begi Ny S?C?ﬁgeﬁac Ch% ¥raers 8ndé’|§iz3‘rlf§te St eoeq V\@S e>[<ius ﬁ]cegofpr?%mgle 8
packet. In a heading area transmtted i medi ately after the preanble,

there ppessiprethaddindut ef pfsddiiys. packet, length, transm ssion power and
a payl oad porti on transmssion rate if PHY is in the nmulti-transm ssion

rate node. %g%g%me% ar eg. degd eﬁé@é?aﬁz?e t  ARHTIsS @b d @ h 9014 hahe@same

pr edet er m ned ecrease severa as conpared wth that of the

payl 0ad PRy ROk sth%%d £9.3K830,1 S df’1|£ff§ 8Nt o F OMA 30 Cab | @daMAG +teq

header eader nt ai ne e Payl oad portion. The payl oad

port'OkaértQ% ag%tbg%flrmed that the media 1s clear before information is

transmitted.

BEACON TRANSMISSION FPROCEDURE:

First, a beacon transmission procedure of each communication
station according to this embodiment will be described with
reference to FIG. 3. FEach communication station that joined the
network transmits a beacon pericdically in order to let the
neighboring station become aware of the existence of the
communication station. Here, the period is assumed to be 80 [msec]
and let us describe the present invention with reference to the case
in which the beacon is transmitted at every 80 [msec]. However, the
above period is not always limited to 80 [msec].

Assuming that information transmitted by the beacon is 100
bytes, then a time required by transmission becomes 18 [,sec]. Since
the beacon is transmitted once at 80 [msec], a beacon media
occupying rate of one communication station is as sufficiently small

as 1/4444. BAalthough it seem to be wuseless that a beacon is
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depicted as PSDU (PHY Service Data Unit) in FIG 17 and in which there is
stored a bearer bit string containing a control signal and information.
The PSDU i s conposed of the MAC header and an MSDU (MAC Service Data Unit)
, and the MSDU portion stores therein a data string transferred froma

hi gh-order layer. In the follow description,, in.order to .descr.i be _th
presen r%ﬁsﬁﬁ§§ﬁ9iSHeBoﬁ@FEtgﬁf,%gﬁﬁﬁ?léféﬁﬁeﬁﬁﬂ%%;(ﬁ%%iiﬂﬂ¥<)é%ﬁﬂ§ at'%the
pr eanbl 8 [ a hit rate of the

S sec ayl.oad_portiqn i.s 0 Mops on
Pf ananF EaF onand i hat PHETHESdTy STBS A Tonboadt of U5 thyr 8 tay SvaltP s
transmtted at 1 ps] . ecifically, en one PSDU is transmtted and
receivéé?4€ﬁer@n§c%52§ %ﬁogggphgﬁ Sop%foggﬁggg]SfflﬁPganble 8 [uses] +
heading 2 [LLsec]) . A fundanental acc¢ess procedure in this_enbodinent s
the same  CBRA/ GESREGHAT® o SERENBERBLORT i@ i B ralFBh s T ef
after it was confirned that the nedia is clear before_ information i
transntt£Bd. SBEACON TRARNSMBSLEN PRECEMIRE M1dt, CanbrEBoRTtr & §nii§%ﬁ?ns
procedure of each communication station according to this enbodinment wl |
be des€FRBEBIRLER FePBr dhice ROIENEDT 3 COREMRICHHHMN cRERBROBE at i"B1FT hat NEV
joined the network transmts a beacon periodically in order to let the
nei ghbepimpgnécatiien beEskioBwat @l ®Pd t Hdiex RSIWREE /of Thie PEOMARTREIL G LoD
station. Here, the period is assuned to be 80 [nsec] and |let us describe
t he presefitonnveats opadadn r efeneméasient Heltkx®e oifn Wee cH e behebhops to

transmtted at every 80 [nsec]. However, the
timing at which a beacon is not transmitted from the neighbor

communication station. An example thereof will be described below.

When the neighbor communication station does not exist, as
shown in FIG. 3A, a communication station [number (1] can begin to
transmit a beacon at proper timing. B0l shows transmission position
(timing) of a beacon transmitted from the communication station
[number 01]. The beacon transmission period is defined as superframe
(Superframe) and a beacon space is 80 [msec]. Also in FIGS. 3B, 3C,
3D, positions depicted by communication station numbers added to B
show communication timing.

After that, the newly~-joined communication station starts
transmitting a beacon in substantially the center of a time =zone
with the longest beacon space in the range in which it can receive
the beacon such that its beacon may not collide with beacons
transmitted from other communication stations which were already
located within the superframe. For example, when a new communication
station [number 02] appears in the beacon transmission state shown

in FIG. 3A, it starts transmitting a beacon at the middle timing of
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above period is not always Iimted to 80 [nsec]. Assum ng that information
transmtted by the beacon is 100 bytes, then a tine required by

t.ransm ssi on becones 18 ["sec]. Since the beacon is transmtted once at 80
[ msec], a beacon nmedia occupying rate of one conmunication station is as

sufficient]y small as 1/4444. AIthoug’rr; it seemtq be eI ess H’]f a. Eeacon
i s 32 FRANBRREPBA SERET iHentRfe CPPRHEACESOR ssltg"ﬁ_d'londo 28 Tk
station, the transmssjon time rate i s as sufficiently srrall [ 4444,
and tht% HREPPRAF#BEsTRBt SheebRBCEePT0HES ‘FH@I“PB%EEHLP%SEGHB&Q tion
stations are_gentl nchroni zed wth each other while receiving and
confirm ng 2hEeHhe é@)‘ﬁg t# ar%éh‘fttW?%ﬁ%thelij}?dﬁforboMﬁ}rﬂ}baﬂlodﬁEd the
stations. When a new comunication station joined the network, the new
CONMUNERBRRBECAELAR | 5ANTEt S$eBhEaddF tTHNSPFREPBHNEEFRAPRYSBEOR hENHBE| S8t &dn
to timng at which a beacon is not transmtted fromthe nei ghbor

comun} EafeBnnetacedd idan widdnpite thayest of | FhpecddsEingeBeBersdw: Wherdhdfe
nei ghbor conmuni cati on station does not exist, as shown in FIG 3A a

conmunt&@e i orF igtcat | eACHnuIEIUICda Tleon bé@naﬁlp@ ek t 2a E)’éja‘é%hth’ée%r o

timng. BOl shows transmission position (timing) of a beacon transmtted

f rom téaeezonfHA) camined isttatlivorm £ fauniterh @4 | trahembebedntheahsaicosi dasperiildd

is defined as superframe (Superfranme) and a beacon space is 80 [nsec].

Al so ilpe FEEScr3iBed3d atdD, opbdsi titonss depgiecegabBy cdmiunbeatpnn teeasingssion

nunbers added to B show comuni cation timng. After that, the new y-joi ned

comuntt@inhgn st ataoh stamiwnication station should be equally dispersed
within the transmission frame period rather than crowded from a
transmission efficiency standpoint. Accordingly, in this embodiment,
the new communication station can start transmitting the beacon in
substantially the middle of the time =zone with the longest beacon
space within the range in which it can receive the beacon from other
communication station.

Further, when a new communication station [number 03] appears
in the state shown in FIG. 3B, i1t starts transmitting a beacon in
the middle timing of the beacon space while it is confirming the
existence of the .communication state [number 011 and the
communication station [number 02]. After that, according to a
similar algorithm, as shown in FIGS. 3C and 3D, the beacon space is
narrowed as a neighbor communication station occurs. However, as the
beacon space is narrowed in this manner, the band (transmission
frame period) is occupied by the beacons so that a minimum beacon

space should be stipulated such that the band may not be filled with

the beacons. For example, when the beacon space is stipulated as the
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transmtting a beacon in substantially the center of a tinme zone wth the
| ongest beacon space in the range in which it can receive the beacon such
that its beacon may not collide with beacons transmtted from other
conmuni cation stations which were already |ocated within the superframne.

For exanppl e mgen a_new co ni cat i tation [nunber,,021 appears.in_the
beaconmngéﬁgﬁi ?FERDSF§F§%3ﬁhﬁP Tn8€§Gj”§§f rthEXr?EBtFgﬁ?%ﬁtﬁ%%jégs ~an
beacon at the nid%leﬁﬁinin of %%}the beacon space 3f thg.goqyuniga&kﬂp be
st at i oRe[ nARBeF™BER tGAi | B i stHRcdgftY ng ™ h&"ékst EREL°of "The
communi cation station 01. After that, .a new conmuni cation station which
j oi nedTERBLIVEGNANAI CAEPSALELRTe 23Le % % own beacon transmi ssion timng so
that it na¥ not collide with the |Iayout of the existin beacons.fAt t hat
time, sinceféGch omBRPEati 7 st&HF BN Bbt 8Fns 38 pribrit¥ LR iseClar &£2C0R
(TPP) immedi ately after it has transmtted the beacon gas will Dbe
descri bEanFRLEF1IORA) TiMings Hrigtter 8Pe PRatl Bd&Sh FLiRdRi sEhon SHASH TG -
each communi cation station should be equally dispersed_ wthin the |
t r ansnileYRERI r ke Feliv6dredere e xefpd o CHRIEE e lehfshiadsitgme in the
efficiency standpoint. Accordingly, in this enbodinent, the new ,
comuneaeicdrasearifod Oc i Idtismcomden s &t iHPthe heddah ihpnd wss tafta g yn
the mddle of the time zone with the | ongest beacon space within the range
i n whi thei cloahwieeeihia echd oje aothfer GrArtH&r d@@runi cation station
Further, when a new communication station [nunmber 03] appears in the state
shown in Fl Gn 3Bhei texsmprltes shawsniiti ¥§Ga béacdrd | postRéomsdd? e &9 n¥ ngf ™
t he beacon space while it is confirmng the
ranging 0 to F in total are constructed as times at which beacons
can be transmitted, that is, “slots” in which beacon transmission
timing can be located. As had already been described with reference
to FIG. 3, let it be assumed that beacons are located in accordance
with the algorithm in which the beacon transmission timing of the
newly-joined station is sequentially set to at substantially the
middle timing of the beacon space set by the existing communication
station. When Bmin is stipulated as 5 milliseconds, only 16 beacons
can be located at maximum per superframe. That is, more than 16
communication stations cannot jeoin the network.

Although not shown explicitly in FIGS. 3 and 4, each beacon is
transmitted at a time which is intentionally displaced from a TBTT
(Target Beacon Transmission Time) by a small time offset. This will
be referred to as “TIBTT offset”. In this embodiment, a TBTT offset
value is determined by a pseudeorandom number. This pseudorandom

number is determined by a pseudorandom sequence TOIS (TBTT Offset

Indication Segquence) that is uniquely determined and the TOIS 1is
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exi stence of the communication state [nunber 01] and the conmuni cation
station [nunber 02]. After that, according to a simlar algorithm as
shown in FIGS. 3C and 3D, the beacon space is narrowed as a nei ghbor
conmuni cation station occurs. However, as the beacon space is narrowed in

this maopgheqt A8 RV (HARSFSHOD e fil@T® period) is occupied by the

beacons™so that a m nirnum beacon Space should be stipul ated such that the

band rmay noxwita?a fild) edhohi th e dthte RRACONS e Al XA 1 M8 NEL NBAGHAN nave
pu ated as the ﬁ ),

space is sti m'ni num beacon space Bmn =625 [,, sec

onl y 1%§a%8%‘m%ir%§tsim‘1%ssi%%” él%'%%%omi%%aatteegi withi nghe e é;llfbséf’]"gi&l‘ the

radi o Waves can received and transmtted at naxi num WS an

exanpl e _of an._arra t .of a . 1.SSI. imn {:Ch.C e

| ocat ed™ Wt %Fﬁl R heggﬁcg%;l f rb f%r%%% &%\%envstérgl%%%gen ﬁﬁ%ges% ra neg)e\g@al leaa%(cg'r e%%%%e !
the el apse of .tinme_ in the _ superfr f 80 mlliseco clock o .
whi ch ﬁgﬁﬁ i ghﬁ& attél(? i r]?eat & ¢l &:Oliivqﬁsee diwrletc i OfF oh tdczie(;arlsrgiu ar” ricnggft?hn
t he exa Iegshovvn in Fl 4, éG pasitions 0 to F from ran in tOtt.o Fin
total SPECESHEMFUCHRE 8% 1 | mbESal AHRRST ek onSomBaR: BRCE P Ans MEALAT™St ha™
is, "slots" in whigch beacon transn?ﬁssion tim ng ¢an be | ocated. As .ha

al read§r5‘§‘§ﬁ‘l&esa6\4 Dt {5 TeTet eRCRCOTY EPGRNE PP S LRSS RS Htht (O
beacons_ are |l ocated in accordgnce wth the algorithm.in which the beacon

t r ansni&§i 87 *EROTg SO CateiTy -5 el ot i%r?%lsv%e‘ﬁl?erﬁ?aa?‘?’iﬁ et PAH
substantially the mddle timng, of the beacaon space,  set by the existing,
communP&at FBR  2PATPorCOMMEN B iR | S &G ARt edCastBehi | i ecoid® R i A%

beacons
station can recognize that the beacon of the local station collided

with other beacons. The communication station includes the TOIS set
at every superframe period in the beacon information and transmits
this resultant beacon information to the neighboring station (which
will be described later on).

Also, according to this embodiment, each communication station
is ought to carry out reception operation before and after the
beacon transmitted from the local station when it does not transmit
and receive data. Also, even when each communication station does
not transmit and receive data, 1t 1is ought to carry out scan
operation by contiﬂuously energizing the recelver over one
superframe once per several seconds to thereby confirm whether or
not the presence of the beacon from the neighboring station 1is
changed or whether or not the TBTT of each neighboring staticn is
displaced. Then, if it 1is determined that the TBTT is displaced,
then a target beacon transmission time in which a displacement

within -Bmin/2 milliseconds is stipulated as TBTT with reference to
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can be | ocated at maxi mum per superfranme. That- is, nore than 16

communi cation stations cannot join the network. Although not shown
explicitly in FIGS. 3 and 4, each beacon is transmtted at a tinme which is
intentionally displaced froma TBTT (Target Beacon Transm ssion Tine) by a

smal | L1 ggT@; gﬁ;ﬁ ]Or-%ip?gyilzled Bg gtgkgg;oggnq Qi ;olBEL AfdfSgled dd tivSincea

enbodi fre val u y a pseudorandom nunber.

Thi d ' i.ned, b d .
(ToTT CRFeRE Hemoh: Poneniadned) RAR' Mg B T A OB R R Yy
is 35 ypdated at ev f jod. Wih th ffsat .. .
oo oobmma Sapt waer . A PSS T B L wYEh D, Sahlio0 hieiltlls%‘é%gld‘g?e?;hsé

two co i ons eacon transm ssi on m ngs | ocate

| ot h , tual _b t 1. SSi ti .
3 apl aEBtP TBRER, 2CUB Twidn CERG "HEaCtna CEUAM AL YA R oRER O nar s e = o
tain, f iod, th t.i i cati ti
Cranant i8NG FECRI et LBl TS bEAEERE PR ot HEro ST 1 4her pbh Pl oo Sy e

nei ghbor conmuni cati on station can receive the beacons fromboth of the
above EBhfuni cation stations) so that the conmunication station can
recogni ze that the heacon of the local station collided wth other
beacons. Th&P&dmidki&ati on station includes the TOS set at every
superfrane period in the beacon informatjon and transmts this resultant
beacon i nf oAFREREN Afo HTHO S Gifori TP YreETemh PvhicheaGPrrr BéCGdescShsdtF an
| ater on). Also, according to this enbodi nent, each_conmmunication station

i s oughkamplear of outhe ededioh ober avidAhbefior 8edp@bafriag t feacon offset

Information {(NBOI) field is described. The position of the beacon
that can be received by the local station (reception time) is
written on the NBOI field by the relative position (relative time}
from the position (transmission time) of the beacon of the local
station in the form of a bit map. The example shown in FIG. 5
describes the case in which only 16 kinds of beacon transmission
positions can exist at the minimum space Bmin = 5 [msec], by way of
example, and hence the NBOI field length is 16 bits but it may not
always be limited to 16 bits.

The example of FIG. 5 shows an example of the NBOI field
indicative of the message that “the communication station (number 0)
in FIG. 4 can receive the beacons from the communication station
[number 1] and the communication station [number 2]7. With respect
to the bits corresponding to the relative positions of the beacons
that can be received, the relative position at which the beacon 1is
received is depicted by a mark and the relative position at which

the beacon is not received is depicted by a space. In the example of

37



beacon transmtted fromthe |ocal station when it does not transmt and
recei ve data. Al so, even when each communi cation station does not transmt
and receive data, it is ought to carry out scan operation by continuously
energi zing the receiver over one superframe once per several seconds to

t her ebyrgonfi r mushelher Pirs®obithgn@r£580ReHOE Lhe eeeqe&eerw tthe marks.
nei ghboring station is changed or whether or not the TBTT of each

nei ghbehkengaskabnORnies 0t $Rl2GedkicHen diad teHes Wdatar rgtraeﬂc;rhairéran@JJd

is displaced, then a target beacon transm ssion tine in which

di spl aggreRks Wt hidhg BN a P [ bh Serands 58 shicPyhatied«as E%EE‘MHé]beacon
reference to 36 a TBTT group recogni zed by the local station is defined as

"advanged takgel laecact%lwgara%ma%%cprffdmh@%ﬁ targed J3e: beacon by a

transn155|on time in |c a di splacenent within +Bmn/2 mlli seconds

sti uI d as TBTT.i s e as "del ayed tar beacon transm ssi on
e BTGy s aby R s 1 R, W TRttt deh ey i AT RLt

NBO FIELD: As one of |nfornat|on transmtted by a beacon, FIG 5 shows an
exanpl éngtcehesnarnelr ithewliegran NebghisodimgdBeat ot lofihgetdelaif @t miiomn the
(NBO) field is described. The position of the beacon that can be received
by therkecakistat b@n theeerpltodn bl EE XISy Wirdhingn oFn Biie*hBO fiel d by the
relative position (relative time) fromthe position (transnission time) of

the beacon %ﬁ_tggﬁglnscaé eSt {éﬂ‘lé” &E?ﬁlfo rQ Of @s%slt bA@E- 1 ?ggex%ggpl ®bits

shown in FI cri case in mhlc eacor
transnh%%kggponding to timing at which the beacon is not received may be

depicted by & mark for other purpose such &as when an auxiliary
beacon is transmitted.

NBAI FIELD:

Also, similarly to the NBQI field, a Neighboring Beacon
Activity Information (NBAI) field is defined as one of information
similarly transmitted by the beacon. The NBAI field describes the
position (reception time) of the beacon that is actually received by
the local station based upon the relative position of the beacon
from the local station in the form of a bit map. Specifically, the
NBAI field indicates that the local station i1s set to the active
state in which it is able to receive a beacon.

Further, based upon the information ¢f the NBCI field and the
NBAI field, it is possible to provide information in which the local
station receives a beacon at the beacon position within the
superframe. Specifically, based on the NBOI field and the NBAI field
contained in the beacon, the following two-bit information 1is

transmitted to each communication station.
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ons can exist at the mninum space Bmn =5 [nsec], by way of
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be limted to 16 bits. The exanple of FIG 5 shows an exanpl e of the NBO

field
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Al so,

simlarly to the NBO field, a Neighboring Beacon Activity

Information (NBAI) field is defined as one of information

OR-PROCESSING OF NBOI/NBAI:

FIG. & shows the manner in which a communication station A
which joined the network sets the TBTT field of the local station
based upon the NBOI field of each beacon obtained from the beacons
received from the neighboring station by scan operation.

Let it be assumed that the communication station could receive
the beacons from the stations 0 to 2 during the superframe by scan
operation.

The beacon reception time of the neighboring station is treated
as the relative position relative to the regular beacon of the local
station and the NBOI field writes this beacon reception time in the
bit map format {menticned hereinbefore) . Accordingly, the
communication station A shifts the NBOI fields of the three beacons
received from the neighboring stations and arranges the bit
corresponding positions on the time axis, whereafter this
communication station calculates a sum of NBOI bits of each timing
to thereby synthesize the NBOI bits for reference. A procedure

thereof will be described concretely. A beacen 1 is received with a
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simbarly transmtted by the beacon. The NBAI field describes the position
(reception tine) of the beacon that is actually received by the |ocal
station based upon the relative position of the beacon fromthe | ocal
station in the formof a bit map. Specifically, the NBAl field indicates

that t
receiv

B@zggcek $halleon lict 56k 4P Ade Abidyero staketkAnWAiGBibh ikSmalke dfo a
e a beacon. Further, based upon the information of the NBO field and

the NBALkcbheld, ithel SRS DI A 1k PEOXEdEni NFQIMEE | R kN Mhickhdhed ogal &

statio

n receives a beacon at the beacon position within the superfrane.

Speci fﬂn@ﬁhk% ahased, ofn then NBO (fiebd sand ot her NBAL fa6tdr:cent ebﬁ%@lh@dt higy

beacon
conmunj
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e"followng two-bit information is transmtted to each
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CTR Sl et e e mns, 4 Nty i g
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stations were synthesized and referred to is ™1101, 0001, 0100,
1000” shown by “OR of NBOIs” in FIG. 6. “1” indicates the relative
position of timing at which the TBTT fileld was already set within
the superframe, and “0” indicates the relative position of timing at
which the TBTT field is not yvet set. In this sequence, the place in
which the space (zero) becomes the longest run-length becomes a
nominated place where a new beacon is located. In the example shown
in FIG. 6, the longest run-length is 3 and two nominated places
exist. Then, the communication staticn A determines 15th-bit timing
as the TBTT field of the regular beacon of the local station.

The communication station A sets the 15th-bit time as the TBTT
field of the regular beacon of the local station (that 1is, the
leading portion of the superframe of the local station) and starts
transmitting the beacon. At that time, the NBQOI field in which the
communication station A transmits the beacon writes each reception
time of the beacons of the communication stations 0 to 2 which can
receive the beacons in the bit map format in which the bit positions

corresponding to the relative positions from the transmission time

of the regular beacon cof the local station are marked. This is shown
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recerved fromthe neighboring station by scan operation. Let it be assuned
that the communi cation station could receive the beacons fromthe stations
O to 2 during the superframe by scan operation. The beacon reception tine
of the nei ghboring station is treated as the relative position relative to

t he reg ul %B(?fag f’x t(ge %ggg%_ FimghOpIénd %he NBO field wites this
i

beacon eceptTton tine in format (nentioned herei nbefore).

A d I h :
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t he NEQ blts for feren pr.ocedure ther e descr.i
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reference to the transnj ssi on timn of a C5eacj‘gd) E%e The communi catl
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of the NBO field contained jn the beacon 1 are shift, to.the b
and t o5 NECGSTat Hon W Tt bhed NEP Ly S 1Abiod rbhns PSdORCEE 1%, e%%n

(second rowin FIG 6)). Simlar processing is effected on the bea

(Ehi rSYBRERLERS, 265 SRSt an Pohes 1Y STerot hE RBEHFIoraY BRoCHE. to
nei ghboring stations were synthesized and referred to is "1101, 0001,

0100, theobhusheArBiecORPGCNBANRS SrmiSs Bf 14+ 1RdRpESPEESt KBSr EPSE V&
position of timng at which the TBTT field was already set within the
super fvhkeh &he commpRdceiies shetieRatreespedst itye enxdilpeky feacons, and

the transmission timing of the auxiliary beacons is set to the times
of 6th-bit and 1ith-bit spaces. In this case, in the NBOI field
during which the communication station A transmits the beacon, in
addition to the relative positions of the regular' beacon of the
local station and the beacons received from the neighboring stations,
the positions at which the local station transmits the auxiliary
beacon {(relative position to the regular beacon) also are marked and
presented as shown by “NBOI for Tx (3 Beacon Tx}".

When each communication station sets‘the beacon transmission
timing TBTT of the local station by the above-mentioned processing
procedure and transmits the beacon, under the condition in which
each communication station is in the stationary state and the range
in which radioc waves reach is not fluctuated, it is possible to
avoid the beacons from «c¢olliding with each other. Also, the
auxiliary beacon (or a plurality of signals similar to the beacon)
is transmitted within the superframe in response to a degree of

priority of transmission data, whereby resources can be assigned
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which the TBTT field is not yet set. In this sequence, the place in which
the space (zero) becones the | ongest run-length becones a nom nated pl ace
where a new beacon is located. In the exanple showmn in FIG 6, the |ongest
run-length is 3 and two nom nated places exist- Then, the comunication

station, A determnes 15th-bjt _timng. .as.t TBIT fie e | ar .
beacon"bf 't fle Hrolé’zﬂls%éf a%?%nboﬁ”heco%n%n%%ﬁ%gtal{asor?%s a %0%93\923%% t ﬁgg%t -1 e
time as the TBTT .field of the, regular heacon of t i t .
is, th8leSFMYPSGATSH O?E?ﬁjeoréuﬁgﬁ rar epoernc? %t%rgcgﬁag%a?%gﬁ) %%r?él%aéalrcf%
transm tti t he beacon., At that tine he NBQ field. in whic .
commn?éaf:ggn Sé’t's&tef”or’i”}h[ r%erféerﬁ?scef he® b‘t%}é%o?iu ?Fegfegc‘?ﬁc%lgegtb'i%gﬁ e
t he beacons of the comruni cathon stations .0 to whi ch can .receive_the
beaconEeFRIVAR Bito™ens oPFREIPRATIARCR e OBit PUsi PTORE" T corY 8RR nG Y
the relative positions fromthe t,ransréisssion tinme of the requl ar. beacon of
the | otBPughat i6n &fe HirkediSEALOULEShGHRR 46 Tas SYISNSH: f SPITX (L BELCHh©
TX) in FIG 10. \Wen the comunication station A transnits the auxiliary
beaconPriBEithecBurtRst i BBEAPNIGRRSE 4553y tﬁEﬂr‘?Fi‘a‘ﬂ’%m"gsi%he r PYREEENAT
the like, after that, this comunication station searches the |ongest
run- | eAYERY0f CORBUBREEE1CRer G)Eadothe SFGIEFCe sHORTSY 8GR & gatipn
which the NBO field of the neighboring station is synthesized and sets a
t r ansnbsaitdant istarddfes hehaui¥PPlafiiedéhcoh £8e tIRCgs ReFTHeASSpaber THee
exanple of FIG 10 assunmes the case in which the communication station

t r ansnbescono taarishigs)obe 44oes, Mayd nathe ol ldsknivisitoreaghiatfd <t awen when

auxiliary beacons is set to the tines o
a plurality of communication stations accommodates the prioritized

traffic, it is possible to avoid the beacon transmission times from
frequently colliding with each other. As described above, when the
new communication station joins the network, the sum of the NBOI
fields obtained from the beacons received from the respective
communication stations is calculated so that the center of the
interval in which the run-length of the space becomes longest 1is
determined as the beacon transmission timing.

While the above description is the example in which the sum of
the NBOI fields are calculated by OR, a sum (OR} of the NBAI fields
is calculated by a similar procedure, whereby a beacon 1s not
transmitted in the beacon transmission time of the marked timing
under control.

Specifically, when the communication station transmits some
information, the beacon transmitted from the neighbor communication
station is received and a sum (OR} of the NBAI fields obtained from

the beacons received from the respective communication stations 1s
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of Gh-bit and 11th-bit spaces. In this case, in the NBO field during
whi ch the communi cation station Atransmts the beacon, in addition to the
relative positions of the regular beacon of the |ocal station and the
beacons received fromthe neighboring stations, the positions at which the

| ocal station transmts the_auxiliar beacon, (r.el ati v itLo 0

regul a?aﬁ‘é‘ég?)ﬁ?dalss% gtmaFﬁ%d ba‘?‘fld:cynpré‘genrtl%%(écsrasrh%nvﬁ%%s" klgdntr%%r %%C(Of
Beacon Tx)". Wen each co i cation station sets the beacon transm ssion
tim ng-TETFoF SRR ?%‘ﬁl Og?gg?oﬁ'aﬁ SEh&*4B8Y¢- nenti oned processi ng
procedure and transmts the beacon, ,under the conditjon_in_which ac
comuni cat i bACst At isgl Wisg Ghe tpfﬁaocsetsastjin%aef’?%’{%etcg Jalhdhﬁ?ﬁé Farge " H’ﬁ\kﬁ?‘cﬁthe

radio waves reach is not fluctuated, it is possible to  .avoid the beacons
from cBBRE difAG LA t1° eZCRMEPh&AE W B4 Est RRD atiRi M boetéb"ﬁ?f?’orzlghbgb%aﬁqﬂ/
of signals simlar to the beacon) is transmtted vvitlg}i n the su[%erfrarre i n
respon8thrBis asgrwaTsed BEILEL By SHFt CfalBhits St dFals, TREEFSHY VFedfde€d
can be assigned 41 with a pri oriéi/ and Qos conmuni cati on_can rovi de

a

be d.

Al so, BPREeNSedER COHMiataRd ofP tPBnWéanfncféﬁéﬁlﬁﬂé?n|§P%n%§n§€éﬁdls the
saturation of the systemwth reference to the nunber of beacons (NBO
fi el dshearenepfediher dacehe siaitghboringdy hePEE dhe AN io%e REACRFSIT%DRS &Rn
though it is the distributed control system can accommpdate prioritized
traf fi cawhibd corisi deiery sheurtdhia tofls Heasksd enpdit theydriyg ohfuiifPd &t ord
station. Further, since each comunication station studies the NBO field
of thethecebvadoheatvansvishipnt heimpeaebn thanstisidn tithes fpnfsiission
collide with each other, even when '

permission flag of the local station is not raised. Also, this

applies for the 6th-bit as well and hence at the corresponding time
T6, the transmission permission flag of the local station is not
raised and the transmission is not carried out. Thus, when a certain
communication station wants to receive a beacon from a certain
communication station, the transmission station can be prohibited
from disturbing this reception and it becomes possible to transmit
and receive information with high reliability.

FIRST EXAMPLE OF BEACON COLLISION SCENARIO:

An example of the manner in which information obtained from the
NBOI field is used will be described with reference to FIG. 8. The
left-hand sides of FIGS. 8A to 8C show the states in which the
communication stations are located, and the right-hand sides thereof
show examples in which beacons are transmitted from the respective
stations, respectively.

FIG. BA shows the case in which only a communication station 10

(STAQ) exists to transmit a beacon B0O. At that time, since the
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a plurality of comrunication stations accommodates the prioritized
traffic, it is possible to avoid the beacon transm ssion tines from
frequently colliding with each other. As described above, when the new
comuni cation station joins the network, the sumof the NBO fields

obt ai ”ngﬁm{xﬁ’m:%fé?_ Reéggé%o@e%i Vaﬁ@cérré:ﬁc[%f{"o&f%%%@&% 'néf( ebeSF%H“BL‘E?‘tfiﬁR{iﬁéﬂ to

stationsS 1S ca cu?ate hat” the ¢ erval I'n"whi €
run-|e . be I i t.erni ned.as_t he _beacon
ransir SkOs 0t HIE BRACEn0CERNRR - BUARED LEand R LA R SR B e e
t he sug}:ofS the.NBOIO i Lds areocal ll;!l acted gg CRd S nl%O;_)e ofont he <I::3A|the
fiel dstrTRORAPEAPRL &F bys HTRIUE BPoceiur B WGVt a-Beddswas ho
transnmtted in the beacon,transm ssi tinme of the marked tinmn nder
cont 1 OFEE SERLT PECARRS. CARERS: oo maNee REPEA s (it EORTERant it S s Sig oPace
informatign, .the beacon transnmitted_fromthe neighbor c ication
Stati onti 80; LEBRGOG. ARd THACUTLTER) SOf DRGSNBA MO TRt A ed f foh emson
beacons recejived fromthe respective ¢communi cation stations is 42
cal cul SF20SELTERAt FFRB BESCGATMYRAGRTHEPENS LR A £RE Beacon
transm ssion_tinme of the marked timng. FIG 7 shows the processing .
execut ed i nf{Bat &hsa8PPHSwHiRS CARES NBAI "Ri&hd § s CPBFMED Cet i $83hhaRi ntl
which Oth-bit, 4th-bit and 6th-bit are marked after a sum of NBAI fields
of resb@”&f*HeJPéél@fjveWe beEBRELGAS 1 eal 6&P§Fed>f( d:\*}‘? BYMRED L6 L RBMSItE L e
Oth-bit is the beacon of the |ocal station and hence the addition )
processPngat8rnel- WAELR EhcogPrmmgnicetina athtbiop iid mdtes®tsatto Feasiime ™
which is
beacon, it receives the beacon B0 of the communication station 10.
Further, since all bits of the NBCI field of the beacon BO of the
communication station 10 are all 0 except the bits indicating the
transmission timing of the local stationr, the beacon transmission
timing is set to substantially the center of the beacon space of the
communication station 10 in accordance with the above-mentioned step
1. In the NBOI field o¢of &a beacon Bl transmitted from the
communication station 11, the bit indicative of the transmission
timing of the local station and the bit indicative of the reception
timing of the beacon from the communication station 10 are set to 1
and other bits are set to 0. Alsc, when the communication station 10
also becomes aware of the beacon from the communication station 11,
it sets the corresponding NBOI field to 1.
Further, FIG. 8C shows the rcase in which a communication
station 12 {S5TRZ) joined the communication range of the

communication station 11 later on. In the example of FIG. 8, the

communication station 10 serves as a hidden terminal for +the



t he beacon transm ssion tinme of the 4th-bit, the transm ssion permssion
flag of the local station is not raised. Also, this applies for the
6th-bit as well and hence at the corresponding tine T6, the transni ssion
perm ssion flag of the local station is not raised and the transmission is

nge?%&:ﬁg%g%%ﬁl%?g%tg%% %.ZC.erEt&;L N peQ gis%%t i %n%éat - Iy %fa}nﬁnﬁeation
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reference to FIG 8. The .left-hand sjid LGS. 8A.to_8C sh t
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t hereof show examples in which beacons are transm. tted fromthe, respective
Stat| o, CPBsEREI JEMNdI T BAREhBle e CATBIATA Th i yia 10 SBEhaY

comuni cation station 10 (STAO exjsts to transmt beac O . At ,that

time, BRAEE PﬁéCQBSca’ﬁaHni%Oaltlﬂd# SThtR 0R2ED Qﬁ‘ggr‘fpt ﬁ’teoeii?ﬁe‘gﬂige%dbéicé‘ﬁed
but failed to receive the beacon, proper beacon transm ssion timing. can be
set antlo evamdntBafoRNBROTRBOBealBANB EaHOH@u§P&FFé8niﬁtP§§88n§gl?gtFH?ts
arrival of this timng. Here, the beacon is transmtted at the_space of 80
[ msec] toAt rER&L Ve mEheal Pesiaod of ithe M I¥GRI dtF t AB2BRACOR! t%&ﬁglm 1

fromthe communication station 10 are 0. FIG 8B shows the case in which a
conmmuncemniiphcatiaphostaftion 11. Further, in the NBOI field of the beacon

Bl from the communication station 11, in addition +to the bit
indicative of the transmission timing of the local station, 1 is
also set to the bit which indicates +timing at which the
communication station 10 is transmitting the beacon. For this reason,
even when the communication station 12 cannot directly receive the
beacon B0 +ransmitted from the communication station 10, it
recognizes the timing at which the communication station 10
transmits the beacon B0 and will not transmit the beacon at this
timing. Accordingly, at that time, the communication station 12 sets
the beacon transmission timing to substantially the middle between
the space of the beacon transmitted from the communication station
10 and the space of the beacon transmitted from the communication
station 11. Of course, in the ©NBOI field of the beaccn B2
transmitted from the communication station 12, bits indicative of
the beacon transmission timings of the communication stations 12 and
11 are set to 1.

The NBOI field in which the beacons are transmitted at the same
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(STAL) joined the conmuni cati on range of the comrunication station 10
| ater on. Wen the conmunication station 11 attenpts to receive a beacon,
it receives the beacon BO of the conmunication station 10. Further, since
all bits of the NBO field of the beacon BO of the comunication station
10 are all O except the bits indicating the  transm ssjion timnm.ng,aof the
| ocal &iBEPON2St hB2helorttT aﬁ%ﬂﬁ%%ﬁc{r} M it gL@ {:8 gﬁBEFa%ﬁeaPIefctcﬁles
center of the beacon space of the, conmunication st%t,i on_10 in accorcijlar%ce
with the apbliédeentiBn8acht ephet. 1pnusRE KBORVAIE ¢hdf FNFEREGHCE- That is,
transmtted fromthe conmmunication station 11, the bit indicative of the
transniBsi dPOY i fiifd bf iBheuPBEal t:t AT afdet nECEPETPRERCA?T vt DFECOR
reception timng of the beacon fromthe communication statjon 10 are set
to | eeHlbsher Bicesaahe setin- 0SXARLS) WABRYEhEOTc Nt t3RFomeREafitof &F
al so beconmes aware of the beacon fromthe comunication station 11, it
sets tF&GeoBFesponding NBO field to 1. Further, FIG 8C shows the case in
whi ch a comunication station 12 (STA2) joined the conmmunication range of
the comunheatfeacsihedonabeveat efnonthen wh&edesfpl €0FMUPLGatgon hFystem
communi cation station 10 serves as a hidden term nal for the 44 _
comunacabirdhngt dtoi crhil?. eEbpdihestr egsoh oomeentert tormBRREaPR ol ragtsad toh
12 cannot recogni ze that the communication station 11 is receiving the
beacontheobethenc amfioninedtiicon 51 avtloer 10omtheieatson spasspbi Spt yhafato s
conmmuni cation station will transmt the beacon at the sane timng as that
of thecemmubceatban station I1famso ndvatgnitdwei rthiseaesastanke cofl ithe wiltdral
each other. The NBO field is used

station and can also recognize the network arrangement. The new

communication station, joined to the network, receives the beacon
signal so that it can detect that it entered the communication range.
At the same time, such new communication station deciphers the
information written in the beacon and can transmit the beacon while
avoiding its beacon signal from colliding with the existing beacon
signal and thereby a new network can be configured.

SECOND EXAMPLE OF BEACON COLLISION SCENARIQO:

In the case except the above-mentioned first example of the
beacon collision scenario, the beacon ccllision case 1s assumed.
This is assumed to be a second example of a beacon collision
scenario and is shown in FIG. 9. The second example is the example
in which the systems in which the networks were constructed already
approach each other.

As shown in FIG. 9A, the communication station 10 (STAO} and
the communication station 11 (STAl) exist in the range in which they

cannot receive radioc waves from a communicaticn station 12 (STAZ}
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to avoi d this phenonenon. Wen the communication station 12 attenpts to
recei ve the beacon, it receives the beacon Bl fromthe communication
station 11. Further, in the NBO field of the beacon Bl fromthe
comruni cation station 11, in addition to the bit indicative of the

t i ssion tini f .the local stati i | t to.the.bit whi.ch
| ndi oat B8 £1 RPRGUAL R (HE (i LR on S0t FBR TOPLRIFARGAR R 1
b For_thi L when th i cat i tati.qn 12

di recty Aecer Ve FOIRACH B0 t FAAGATEL ad 173 PRECE BRmIVACat PO o LAt B

10, it_ recognizes the timng at whjch the communicatiogn station_10
transn?tst€ he BERRAT RS Ehd vm'ol%l nBt‘etr t[lotr'nsg"]ﬁéacg’ﬁtﬁfeeiflhi stEE i MRy e

Accordingly, at that tine, the comrunication station 12 sets, _the eﬁon
transnFBTeRIERREAD to- &R Sint TRRI f?%u%%Tbo%eﬁﬁéﬁonPhelgpé‘é’é of "t <
beacon transmtted fromthe conmuni cation station 10 and the space of the
beaconCPFAWBAFRELBIT MOrER he2EBmAkheZat i bRt ditathon288umef ddiftlsenPn RafFon
NBO field of the beacon B2 transmtted fromthe communjcation station 12,
bits ihureamigeion tiRéngsacdn thansefReFbhvei fraGsCRE VRACBOARENCAt i0RTE
stations 12 and 11 are set to 1. The NBA field in which the beacons are
transnpft sdeat athethametinet upilegtagatidy GFre HeVebhikinieat Fohls €aCGHorP YT
to cause the beacons to collide with each other is used to avoid this
phenoneaonho¥hatni $he helaBothgnd| side eEellfo 8%oi A1ERe GESHALESCETGT tHe

beacon collision scenario (first exanple) shown on the right-hand side of
FI G 8fespective stations are moved later and that they become able to

transmit and recelve information, then there occurs an accident in
which the beacons of the respective stations collide with each other
as shown in FIG. 9B.

Such collision of the beacons can be avoided by the following
processing.

TBTT QOFFSET INDICATOR (Offset Indicator):

FIG. 10 shows the TBTT times and the transmission times at
which the beacons are transmitted in actual practice.

The beacon transmission timing 1s determined at every 80 [msec]
in the step 1. The beacon transmission time determined at every 80
[msec] is defined as a TBTT (Target Beacon Transmit Time). In this
embodiment, in order to prevent the beacons from colliding with each
other continuously in the case 1like the above—-mentioned second
example of the beacon collision scenario, the beacon transmission
timing is displaced from the TBTT time intentionally. For example,

when the TBTT offset is defined such that the actual beacon

transmission time is set to any one of TBTT, TBTT+20[usec],

47



r As.described above, in the wireless conmunication system according to
this enbodi nent, each comruni cation station transmts the beacon
i-nformation to other comrunication station so that other conmunication
station can recogni ze the existence of the local station and can al so
recogni ze the network arrangenent. The new__conmuni catl on statio

to t heTRETHAPK # 3@ebi vesTRTE tfobéd®Clsi gndPTI4 8OHdt SPE! can %%T%E}OQL&'[S%%

entered the conmuni cation range. At the sane tinme, such new comrunication

stati oppgeeh phenssthe  iaRf orgmdéon Whi ttrers i n the beaeon wwrr casfEsamsmitor
t he beacon while avoiding its beacon signal fromcolliding with the
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communi cation station 10 and the conmmunication station 11 comunicate with
each otilwesec] Qakee,i ddependent | yinitedheteellt ildhsafp Qé@iv\@éﬁ e defoved by

a smaller step. The amount displaced from the TBTT intentionally is
referred to as a “TBTT offset”.

Also, a TBTT Offset Indicator Seguence (TOISS) field shown in
FIG. 15 is defined as one of information transmitted by the beacon.
In the TOIS field, there is written a beacon transmission offset
value indicating +that the amount in which the beacon is
intentionally displaced from the TBTIT this time and transmitted. The
example of FIG. 11 shows the case in which there are provided seven

stages of the TBTT offset values and the TOIS field is expressed as
3 bits “2 ™3 > = 77. When other packet is transmitted in the TBTT

field, the beacon should be transmitted after the transmission of
the above packet has been ended. It is frequently observed that the
beacon will not be transmitted at the time as the transmission
station intends to. In this case, a bit indicative of TBTT+X is set
as the TOIS field and the fact that this time beacon transmission
timing is not the intended time is transmitted to the neighboring

station which can receive the beacon.
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communi cation stations, the comunication stations 10 and 11 are

comuni cating with each other. Let it be assuned that the beacon

t.ransm ssion timngs of the respective stations which are not aware of
themat that tine unfortunately are overlapping with each other as shown
on the right-hand side of FIG 9A. Al so, assumng that the respective |
stations ar®sSno¥eCTribed @#hPThat G béESnePSBFE™ oFTFRIREFF AN YRR it
information, then there occurs an accident in which the beacons of the
respecdiselacati dis eeFPrdandrt iiddchtbe hdBTTaso Shdvtine | ATFIGE gBOT BcIpases
collision of the beacons can be avoi ded by the follow ng processing., TBTT
OFFSETLi KBl CNTCR (eerd [gihmdtor PE PRPECOT0 SAGMASEABR TBITINETHRS. anttt he
transmi ssion tines at which the beacons are transmtted in actual .
pract i pess Yhéebdacavaidnshe ssrehdent dg v iddt eble nedagenevéepade [afeelc]de
in the step 1. The beacon transm ssion tinme determ ned at every 80 [nsec]
is defwned asch FBNEr( TangenuBesadon Transnmit Tine) . In this enbodinent,
in order to prevent the beacons fromcolliding with each other

conti nuousl YhenTBAE cdFedi ket Hee abbven nkbyt itbrepssedondnderamsiomegic e gich
beacon collision scenario, the beacon transmssion timng is displaced
fromthe EBTENt ismniena@nt i 8dall y12 For exadphgramwisewineg TBET efdmyele | of a
defined such that the actual beacon transmssion tine is set to any one of
TBTT, &Bfd%2@ pArsecglemerd’ IEBTWHAOh[ tAesEEITT, SHEERHG0L§ AgSe€ratedBBHT+80 1§
sec] , TBTT+100 [A secl , TBTT+120 [ A secl as shown in FIG - 10, the TBTT
of f setbfi@r pseudorandom seguence (M sequence) that can be obtained by a

simple calculation. A bit string set to a register 80 is updated bit
by bit to the value obtained by the addition of adders 81, 82, 83,
values are obtained from predetermined positions of the register 80
and added by adders 84 to 92, 3 bits are inputted to a register 93
and the 3 bits are set to the TBTT offset. According to this
arrangement, it 1s possible to effectively avoid the accident in
which the beacon signals collide with each other continuously.

While the definition of the TOIS field has been described so
far as the information contained in the beacon, instead of the TOIS
field, the content (TOI sequence) of the pseudorandom seguence
register 80 shown in FIG. 12 will sometimes be transmitted as the
information contained 1in the beacon. When the content of the
register 80 1s transmitted as the information contained in the
beacon, the reception station which received that signal extracts
information from the register 93 by the means shown in FIG. 12 and
can obtain the T0I information. The TOIS field is calculated each

time the station +transmits the beacon that is to be transmitted
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transmtting a beacon is determined at every superfrane period and a TO SS
field (which will be described |ater on) contained in the beacon is
updated. Before a beacon is transmtted, the offset anount fromthe TBTT
may be selected randomy this tinme. While the beacon transmission tine is

def i negeég.ohlﬁl%ai”ﬂiyt. ofs 2Q iéé@ﬁ@] %h@pﬁﬂéticﬁ’l ngﬁﬁhhmﬁ&%i%cgotﬁgisr%gac%}g

may be defined by  a smaller step. The anount displaced fromthe T

i ntentj R ef t.Q, as i i 0 et o | s f
| ndi carof SSeqesons™ Teﬁwées%j (o oy eb IR OLhaet Torfl SqnsBrk GBI 198 the

i nf or matign.t cansni thed by the beacon. ., ln the TGS fiel dy Lhere Jis wii then
% set I t |nh%hléL Hﬁe

a beacon transm ssion o val ue 1 ndicati'ng that the anoun

beaconol 9. bRERRL angl o displased Jomdhe TRET 1o e AILLr anyEAd e

o
The exanple o 11 shows the case I'n whi ere are provided seven

st ages A T ff values and the TOS field is expressed as 3 bits
"2 A 3r§E§&9$? aﬁénggﬁﬁgb'packet is transmtted in the TBTT field, the

beacon shou be transnitted after, the transm ssion of the, above packet
has been enégao 1T s%’flrseqﬁae%‘t:'rngbesner F88 t e S Bk e S AR n ‘?ug% not
transnmitted at the tine as the . transni ssion, ,  station inten tq. In this
tronS L REndE 1 (AR S et IR UM ¢ PLASPE | Phr el Y iR on
that this.tinme beacon transmssion timng is not.the intended tine_ is
{1 ansnPEEEACTo THE T ghbor PRACOB: AGGT IS Faht PBe8Eve ot bohe R F4g R
descri ped above, since .the begcon transmssjion tinme is displaced in

t

accor dRREEORI (1 APELFEFP L FIEOT | TwoF§PS ch§eRor the inténded time by

transmitting all zeroes as the TOI sequence (TOI Sequence).

BEACON TRANSMISSION TIMING ALTERATION REQUEST:

In the case of “the second example of beacon collision
scenario”, there still remains a problem in which beacons will
collide with each other once in several +times. Accordingly, when
each station recognizes that the TBTT fields are set substantially
simultaneously at a plurality of stations, it can transmit a TRTT
alteration request message to any one of the beacon transmission
stations. The c¢eommunication station which receivgd such message
scans the beacon of the neighboring station and sets a time at which
the local station did not receive the beacon and at which 1 is not
set by the NBOI field of the received beacon as a new TBTT (new
TBTT) . Before altering the TBTT field in actual practice after the
new TBTT field was set, the communication station writes a message
of "“new TBTT field 1s set and the TBTT field is altered after XX
[msec]” in the beacon that 1is transmitted from the existing TBTT

field and alters the TBTT field.
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| i ke-the second exanpl e of beacon collision scenario”, it is possible to
avoid the accident in which the beacon signals collide wth each other
continuously. The TBTT offset can be given by the pseudorandom sequence
such as a PN sequence. FIG 12 is a diagram show ng an exanple of a

circuit arr J t T i t 16- bit
pseudorandoﬁ?@@ﬁﬁ@%%%ﬂ¥%ﬁé2@%%%@%3§E¥T?;can éﬁbgggﬁﬁgégﬁxﬁMMQg%nple
calculation. A bit string set to_a register, 80 is t it 10
the val ue obEZitmed 3y MERFERAEM i &7 of AATr %1 2 Bqug%%% RV uégya%é Hock
obt ai ned from predeterm ned 05|t|on of the rgglster 80 andtﬁgg (%ég%ions
adder s£88aB6NGY, BCHPEESEr L5 HHFRR ed 0 5eF8§F 8F JPMHNY-TH its are
set to the TBTT offset. Accordlng to this rangenment |t [ ossi bl e

ef f ect Midly b oide S acki dBRERI nthSwhiPdR Ehe Ib%%‘g%?ncjs?%né’l Enfl ReRa Ve
each other continuously Wile the definition of the TO jeld has been .
descri beamyp icpid os ﬁ%étﬁﬁﬂérn%f?cnﬁ%ﬁﬁﬁ%ﬁqﬁﬂj|4¥1Fﬁe B ac ﬁan?%%T%hﬁnofan
the TOS field, the content (TO sequence) of the pseudorandon1sequeqﬁg
regi st sECeptilown LIMIMGS PZAAY SRR mEd e TSSHRGHIMSRd HE TP &
information contained in the beacon. Wen the content of the register 80

i s transwirkirethces tpe tonfBr nat i ppmcaid abhédwied tdre abeacomradye PEcéptébock
station which received that signal extracts information fromthe register

TQ1 St R Va dul Sk CHERTIETRE. tRo CLPBAPOR Pamenit & e onon Thar!

is to be transmtted 49 periodically. As a result, the station which

recei véd shethatcaniacement is left 'as 1t is, then there occurs an accident
in which the beacon transmission timings overlap with each other.
Accordingly, each communication station continuocusly scans the
beacons transmitted from the neighboring station more than once at
about 4.0 f{sec]. In that time period, 1t is desired that each
communication station should receive over a time period longer than
tﬁe beacon transmission space of the local station. Then, the
communication station matches the beacon transmission timing to the

most delayed beacon transmission timing (TBTT) of the communication
station. Although the clock frequency is displaced approximately 160
[ it sec] during a time period of 4.0 [sec] at maximum, the
communication station can make various countermeasures such as to
control the timing within the local station after it has cbtained
displacement information.

In addition to the above-described object, the beacon scan is
carried out in order to confirm whether the state (presence) of a

peripheral device 1is changed or not. Specifically, when the
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once- becones able to calculate the TOS informati on of the transm ssion
station in a free-running fashion to thereby obtain the next offset and
tthe next offset after the next TBTT offset before it receives the beacon.
Also in this case, when the transm ssion station could not transmt the

beaconcghmtiie chitiBnaSs tdtidh endsditrest hg WeantwH SskoM oSt AbkOncdnihafitga t Hen
beacon reception station of the fact that the beacon transm ssion timng

of thigthiRBni $1Aind Nend Nt@NEsd L8R, byhet CansRint bakgoal |stzariees wsaidieits
TAO sequence (TA Sequence). BEACON TRANSM SSI ON TI M NG ALTERATI ON REQUEST

In thefasgeakagkhs ntBceRd neXamale t9fe BRAL UbrERId i SReRaId 0 apddere to
still remains a problemin which beacons will <collide with each other once

in sevepal gecordingl yhodhiaer ea¢hn StdRMAECRIN Z88sthieted heyTBIHe
fields are set substantially sinultaneously at a plurality of stations, it

can trapspit o JBIT ALLLLALLOD T QHUSSt HEESSARRUL Lo A WorPN8 et 16Re RRAGP Mot

transm ssion stations. T%e coﬁnunlcatlon station which received such

”Essag%{eﬁaﬁéasagmee Reagon q&otrrhetﬂ'@i QBR&EEE%%H%N UL ANG 5L AL ¥acon

whi ch €l oc statron di not receive the beacon and at which 1 is not

by th ' i . .
S ort 40T, HREMRuEh O U e pn e TR Y B or et

. . . . practice after the new TBTT field

1o Sehveh SR I A A Eas e, £ly. a5 IR LBhcbise

tr ansmtgée%garcoorpl tpgorngtﬁtei 'l mLBEEmIr]:dnej!cdatainodn aslnliae{forti hgvg?T'g fﬂl“ﬂrqeilis% of

scanning, it becomes aware that the above communication station has

left from the network and it informs the high-order layer of such

information. Alternatively, when the communication station could not

receive the beacon from the communication station of which beacon

could be received son far, it regards that the presence of the

neighboring station was changed and it informs the high-order layer

of such information successively, whereafter it updates the 1list
(Neighbor List) of the neighboring station.

Next, details of an algorithm f£for countermeasure against

difference of clock frequencies will be described with reference to

a flowchart of FIG. 13. Clock frequency difference information is

obtained by beacon scanning. When beacon scanning (countermeasure

processing against difference of clock frequencies} 1s started,

first, a timer is set to start counting 80 [msec] which 1is the

beacon space. Then, it is determined whether or not this count is

ended (step S1). When the count is ended, the beacon scanning and

information collection required for clock frequency difference
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COUNTERMEASURE AGAI NST DI FFERENCE OF CLOCK FREQUENCY: Next, a nechani sm for
renmoving a difference of a clock frequency occurred between the respective
comuni cation stations w |l be described. Wen the clock frequencies of

the respective comunication stations are different, drift of transm ssion

and rSssﬂfcla%eamegslgcqmc@e@m%et heo&@aag%ﬂgnstgﬁe%n lfotinues to
difference up to O ppmis allowed as an accuracy of a clock frequency, a

cl ock ££€QM§@_W:¢¢ fr%'c%ekz%ceehé dackn serkiat 80 [meaek idf SR, 1f the
acenen | S

di spl as it 1s, then there occurs an aCC|dent |n mhlch t he

beaco”béé?@ﬁm $81 00 LLTLAGS Quer Fap soht h %?ll(‘el?l OLRRr . - AGRAAUND S &A%htion

comuni ¢atron Station continuously scarls beacons transnltted fromthe

ne|ghbor|ng SEaEh%“qgﬂﬁﬁéﬁmﬂh‘%EE%&Eat&?Owitﬁ19 Lﬁgchoch E%%fﬂd“%nd the

peri Od desire each” communi cation station s recelr ve over

ati @Eg@;hgg Langer than. Lhe eacap, fr anai Ceﬁgc%nt%%aebeacont WordifAlcat son

statio commm catron station transm ssi on

th t d f .th
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appr oxi mat
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the c:aﬁﬁﬁﬁpﬁap. SRS T 52 TanvHARE VHIT oRSREGtint ¢ mEASE! £8%s JH! ak o 0TS
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beacon scan.is carried out in order to confirmwhether the state

(presehé®F 6f MifdrOpier tdévitedails 1@ 9ded or not. Specifically, when

the 51
When the TIOS sequence is written in the beacon, all bits are

set to 0 as the notation indicating TBTT+X. If the station which
received this has the TIOS sequence in which all bits are 0, such
beacon receilved time is omitted from the total target.

The communication station calculates “delayed amount of the
TBTT field of the received beacon from the TBTT field calculated
within the local station” with respect to the beacon of the total
target ({step S3). Then, the beacon of which TBTT field is most
delayed is judged from all the beacons received until the timer is
ended (step S4), and this delayed amount is stored as a most delayed

timing (Most Delayed Timing: MDT) (step S5). A value which results
from subtracting a previously-set 2 [Ksec] (for example, 2 [Hsec])
from the MDT obtained at the time at which the timer is ended is set
to @ (step 6). Then, it is determined whether or not @« 1is a

positive number, that is, the value which results from subtracting a
[sec] from the MDT is delayed from the clock fregquency of the local

station (step S§7). If delayed, then the clock fregquency of the local
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comuni cation station receives a beacon froma new communi cation station
during the beacon scan, the communication station transmts the nessage

i-ndi cating that the new communi cation station appears to the high-order

| ayer together with information transmtted by the above beacon.

Conversely, when the communication station could not receive the beacon
fron1t%%a%hﬁ%uh?c%f}%ﬁegtﬁu(ﬁF?ﬁ i ch beacon coul d be received so far

t he conmuni cation station stores therein such information. Wen the
communi cat i Bacstaingn toul dheot abeoe vepredrshoazon ¢yem t Weesanghe clock
comuni cation station over a plurality of scanning, it becomes aware that
t he abpyegeentynicat eaphst@atimmum hast idef tstfatdmnt hes netismlecad. | & | Bioensts
t he high-order |ayer of such information. Alternatively, when the

comuni gadlhmen 88l Fondjaidtbdotn reecsdmiatde kedbontlie omotstie debayed catliark
station of which beacon could be received son far, it regards that the
presencec@hichBe Jiei ghborbhgusiiakitdeinastehangedxanding iwiftdrize the system
hi gh-order | ayer of such information successively, whereafter it updates
the |igha (dekghber iki pblsebltheonavghkioriheg agicdidient. iNexh, i ctettaidnsmifs sion
al gorithm for counterneasure against difference of clock frequencies wll

be desgrkbed widh Jrefereneest Rila fdravwehastd obvErGapl3itl oskchr eqhency The
difference infornmation is obtai ned by beacon scanni ng. when beacon

scanni ng_(coynt er u I ogessi gal ng} differense of S8l 9ck b t i
frequeﬁg?%g) Fgcggggﬁeg%lu% rst?ﬁéﬂ%{ﬁe?éis Setétoestart 6%unting gosﬁnségi
which is the beacon _space- Then, it is deterninqg Pethe_r or not

0
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information collection required for clock frequency difference
may not be limited herein.

The scan space is first set to be a relatively short space of
about 1 [sec]. When the above-described clock drift value is
extracted, if it is determined that disagreement between the clock
frequency of the local station and the clock frequency of the
neighboring station is not so remarkable, then it is possible to
further suppress the influence caused by the clock drift by using a
method for setting a longer space stepwise.

STOP RECEIVING BEACON OF SPECIFIC STATION:

Although each communicatioﬁ sfation receives the beacon
transmitted from the neighboring station in accordance with the
abdve*described procedure, when it receives from the high-order
layer an instruction message of “stop communication with this
communication”, if does not perform reception operation at the
beacon transmission time of the communication station. As a result,
it becomes possible to decrease unnecessary reception processing

between it and a communication station which is not relating to the
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52 coeunterneasure is ended. The conmunication station continues to attenpt
to receive the beacon until the timer is ended. If the beacon is received
(step S2), then the communi cation station conpares the TBTT field
calculated within the local station and the TBTT field of the received
beacon_with each other. The conmuni cation staiion can

btain the TBTT
field dPCehe StEEFed B5EESon Yy PexARThi RGSEHRIEi B &P Fgﬁtﬁh&%é’%&dﬁ?ﬁe
received and the TOS field. Wen the TOOS field is set as TBTT+X,Jﬂu¥ion

beacon®f eBBI§Ed CORPREPILL O8N FH&d 1PSSHUCHE Fo RS SEF et "WEP (Ird™Hnas2
sequence is witten in the beacon, all bits are set to 0 as the notation

i ndi caVifl FBIP+xompuniga tdegt SEa WHeRCh 15 dMI9FEd Ters atdd itw-erids devices
sequence in which all bits are 0, such beacon received tinme is omtted

fromtRE tdealcarapgeicatien cohtihPRat itdn it at3 Ve aVeaR afds Negérigféd O Bnolmt
of the TI13TT field of the received beacon fromthe TBTT field cal cul ated

W t hi nnplempggabrsiiat Lenin®tEMCcrespdFt WSeithe beacon of the total target
(step S3) . Then, the beacon of which TBTT field is nost delayed is judged
fromall th@EIBAHESRY Géc HACER TURBACE W ntafef nagle Spfe@®/(‘'step S4), and

this del ayed amount is stored as a nost delayed timng (Mst Del ayed
Timi ng: MDTRifdflepl8S) to Athel ueamhschsunebulas themBHERGGLtlihg system, =a
previ ously-set a [Asec] (for exanple, 2 [9secl) fromthe MDT obtai ned at
t he tipeuaklwhivchof healcker spaeasled s sdeéineflo ad st ep GhiFheaxamples The
determ ned whether or not a is a positive nunber, that is, the value which
resul t geffiamtsvht rtactimig padisec]spiom vhel VNBDE desdelidped wirtdmrdfe dnask to
frequency of the | ocal
FIG. 14.
As the packet space, there are defined an SIFS (Short Inter
Frame Space}) which is a short packet space and an LIFS (Long Inter
Frame Space) which is a long packet space. Only a prioritized packet
is allowed to be transmitted at the SIFS packet space, and other
packets are allowed to be transmitted during the random backoff
packet space in which the LIFS+ random value is obtained after it
has been determined that +the media 1is clear. To calculate the
random-backoff walue, there is used a method that is known in the
existing technology.
Further, in this embodiment, “LIFS” and “FIFS+backoff” (FIFS:
Far Inter Frame Space}) are defined in addition to +the above-
mentioned packet spaces “SIFS” and “LIFS+backoff”. Although i1t is
customary to apply the packet spaces of “SIFS” and “LIFS+backoff”,
in a time zone in which a certain communication station is given a

prioritized transmission right, other communication station uses the

packet space of “FIFS+backoff” and the communication station which
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station (step S7), |If delayed, then the clock frequency of the |ocal 53
station is delayed a (step S8) . According to the above processing, even
when the clock frequency of each comunication station is displaced, a
time is fundamentally adjusted in accordance with the nost del ayed cl ock

frequepgy ek dnher KOMBURLEALLOR SIAL LRE S4icklitnGyi ddi Brt @QE@YS&ﬁﬁLI@Qd The
hence it i's possible to avoid the accident in which transm ssion and

receprQPa&kaHQS‘ﬁMrﬁé dehbt sapdyayen! ap &e&ha@ecfao%lwlcam%n station is
above-descri bed value a [,usec] is the value that should be set in

accor ‘:ﬁi‘{?én%tﬁrw?lﬁﬂ%af kCahLARE80Y! Kednkor Wil BY GRRLHAbeANee1@RY nOt

be limted herein. The scan space is first set to be a relatively short

space of a?$HFSkIE§ ﬁﬂ@ﬁé%&%E@b Yardeser ifped clock drift value is

extracted, eternlne t hat grsagreenent bet ween the cl ock

frequency ofyihe Logal stallan.and.t ha dlogk Jsevency, of Lhe. pelabRoing
e o Pt bl e T ot Eh Ane

station is not " So re possI suppress
i nfl uence used by the cloc dr| u5| nethod for settln er
space SPRRAR é “SteE e %o%yl er%adﬁ“e%mﬂmn%%hsugﬁeea%ﬁ
connunicatr %ﬁ%l rec i ves the .beaco é mtted fr m t he nebghb r.in
st ati oR® Fh hce RS AT VAL d&&cr FBEd ?%%%Iaure %é:ﬁ?rr\mt &Eei Vi
fromthe hij h orde an i nstruct ssage qof "stop conmuni.cat.ian
R L ﬁaha%-- CeBhcanrers; L8, et 3 | ahoBncrar i St dlkea
beacon transmi ssion tine of the communi cation station. As a result,
transmission right. FIG. 15 shows an example of the manner in which

the beacon transmission station is given a pricritized transmission
right. FIG. 16 shows an example in which 480 [isec] is given as

this transmission prioritized interval. This prioritized interval is
defined as TPP (Transmission Prioritized Period). The TPP is started

immediately after the beacon was transmitted and ended at a time
passed from the TBB field by T_ TGP. Since each communication

station transmits the beacon at every superframe, the TPP with the
same time rate is fundamentally distributed to each communication
station. A time pericd in which other communication station
transmits the beacon after the TPP of one communication station
elapsed is served as an FAP (Fairly Access Period).

In the FAP (Fairly Access Peried), there is carried out a fair
media acquisition contention based upon the ordinary CSMA/CA system
(or PSMA/CA system which will be described later on).

FIG. 16 shows an arrangement of a superframe. As illustrated,

after each communication station has transmitted the beacon, the TPP
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it becones possible to decrease unnecessary reception processing between
it and a comruni cation station which is not relating to the 54 | ocal
station. Hence, it becones possible to contribute to decrease of power
consunption. The instruction nmessage of "stop comrmunication wth this

Comm”éfca{thgn S%g{dnoi“caé AUgggglégomﬂt&hﬁﬁﬁéet%ngﬁm@a Qe Meacon is

communi catl on s 1 on I s Issued when authentication was not nmade or it
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space, there, are, deflg g E E %S or 8L . hrame Space) which is a
short %ﬁ@ﬁﬁ?lgiﬁﬁ%naﬁ ﬁofl 8 {E0ng° I Sr EF8ie Space) which is a |ong

packet space, Cnly pr. r|t|zed acket IIo t S a
the SIFS patketes T%%H oFhet “2hat ef@mgFg‘ 8%68%F§%be£ gag%%%éﬁk Was
during the randon1backoff acket space in mhlch e S+ randon1v l.ue

obt ai netRPRFPEFTEE bﬁa¥aﬁe€$%ﬁﬁ%ﬁ9ﬁ cﬁh%a?r?%%nﬁeﬁ?gepgl%Peé? nes T4 de
cal cul ate the random backoff val ue, eg ﬁ? used a netho that_is kn

in theth%&?g?lﬁﬁ“%eEHﬁoFHﬁVﬂZFE??ﬁeﬁ’ i FREhiS FenB3di Mént S€* LIPS 2 ad§ -2 e
"FI FSt+backof f" QFIFS Far Inter Franme Space) are deflned n ad%@ﬁ

the abe9®ltheRt (64BE) pAERBt LEFabEECDT f—ﬁ@ﬁnéﬁﬁ S'SEPﬁSI'B%koPTLSO' 8@

is customary to apply the packet spaces of "SIFS' and "Ll FStbackoff",
be defined in the form of 480 [&sec] from the TBTT field. Further,

as shown in FIG. 15, since the TGP area is expired during the period
T TPP that is based on the TBTT field, when the beacon transmission

time is delayed due to the TBTT offset, the TPP area is reduced.
Here, a packet space in each field within the superframe will
be described. During the FAP period, all communication stations can
transmit the beacons at the ™“LIFS+backoff” space and hence the
access right can be acquired by fair contention control. For example,
in order to acquire the access right, the RTS packet and short
commands are transmitted at the “LIFS+backoff” space and the CTS
packet, data and the Ack packet which are to be transmitted later
are transmitted at the “SIFS” space. IFS‘parameters in the FAP will

be shown below.
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On the other hand, in the TPP area, the communication station
which transmitted the béacon is given the access right and is
allowed to transmit the frame after SIFS time passed. Also, the
communication station which is designated by the communication
station which transmitted +the ©beacon 1is given & prioritized
transmission right and is allowed to transmit the frame after the
SIFS time elapsed. When an answer to the CTS packet is not received
although the communication station which acquired the prioritized
transmission right transmits the RTS packet to & specific
communication station, the communication station which acquired the
prioritized transmission right transmits agailn the RTS packet at the
LIFS space.

Also, when another communication station that holds data to be
transmitted +to the communication station which acquired the
prioritized transmission right confirms the message “node does not
have transmission data”, it allows the transmission at the

SIFS+backoff (Backoff) frame space. However, it is frequently
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(or -PSMA/ CA systemwhich will be described later on). FIG 16 shows an
arrangenent of a superframe. As illustrated, after each conmunication
station has transmitted the beacon, the TPP 56 of the communication station
whi ch has transmtted such beacon is assigned, the FAP is assigned after a

time cgpsespendi pgato the diwati uafudine (RR elapsed angd the  FAR 15 ended
wh V%IPG I%e

en the next conmunication station transmts the beacon. t Pis

t t i Lat el t h : t 1.t d . | e,
star eggte:gyﬁﬁka elppaf tegpt eceﬁaﬁﬁgcwt%;on ragamdlataﬁ Oy XRY gggﬁgg@phg the,

the pr invention is not Nmte ereto an e start ti

may be L O e I . Lt ti f.ram t he beacon transm ssion
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d i bed, .Duri h AP iod, all i cati Stati t it
deser g O Log e A7 pec o0, 0] comul ention StaLlong e st

S at "t
acquired by fair contention control. For exanple, in order to acquire the
accessfiFpght SPeRE RPS P lkekF andushed t theorriaad afe Ttr AREnPPHed tattiilgs to
"Ll FStbackoff" space and the CTS packet, data and the Ack packet which are
to be kraniret thd hatess afiehtr ansrhit €dFatbhl®oTdl ESamepagacel FS
paraneters in the FAP will be-shown bel ow. 57 .

By the above-described procedure, there is realized a mechanism
in which when the communication station which acquired the
prioritized transmission right in the TPP area by the above-
described procedure has the data which the communication station is
to transmit and receive, that communication station is given the
access right while when the above communication station does not
have the data to be transmitied and received, the access right of
the communication station 1is discarded and other communication
station acguires the access-right.

The following controls are regquired depending upon the kinds

and states of the respective communication stations.
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communi cation station, the communi cation station which acquired the
prioritized transm ssion right transmts again the RTS packet at the LIFS
space. Al so, when anot her comruni cation station that holds data to be
transmtted to the comuni cation station which acquired the prioritized

transny$sbeBdr eeht reaefiicr a6 piheaNBs5a0e 'Heedend0es nOtsidiaMe dihd@Nyy S Ofhe
data", it allows the transmssion at the SIFS+backoff (Backoff) frane
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station has no neans to recogni ze that the conmunication station which

acqui r gdathRs . PrnOtHZed;d FBNS MBS | OBnhh 81t PaSn daka s idhe caanMmiNinGaliroNthe
station without the prioritized transm ssion right recognizes by receiving

the bﬁ??@BrEQé&thhﬁ&n&%@ﬂ%ﬁ&@tkggou§E@Ei%%f%éﬁﬁéh&' PELOMHd Z8mber of
transnmssion, It sets the fundanental franme space to the FIFS during the

eriod RR -angd,. ' t I S gdght t
peri odegl LealBRANGddsh e [0 0AYY! & ACHRSS oML Bho! BRacon that

rame space. By the above-described procedure, there is

real i zeflea IRERANICE: difh 1L EfLANER,LRELOMMUBCALQR SIAlLAD WakaRning of

acquired the prioritize ansmission right 1n e TPP area by t'he above-

describgd RLAEEILE NN 16 IALa WBLeD LN Cogmpi CP%JIJQI‘aEt ALLABRKS 2 the

transnlﬁgan recei ve, at  communication station is ven t access right
whi | e en _t he. apove. i cati station d not a.to 99
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to as an “auxiliary beacon”.

APPLICATION OF USE OF TPP:
When the TPP 1s defined as 480 [ UL sec], 21 packets

corresponding to 60 [Byte] or about one packet of 6000 [Bytel can be
transmitted. Specifically, even when the media is crowded,
transmission of approximately 21 ACK packets at 80 [msec] can be
guaranteed. Alternatively, when only the TPP is used, a transmission
line of 600 [kbps] = (6000 [Bytel/80 [msec]) can be maintained at
the lowest. While the prioritized transmission right is given to the
communication station in the TPP as described above, the prioritized
transmission right is given to a communication station which is
called by the communication station in the TPP. While transmission
takes precedence in the TPP fundamentaily, when the communication
station does ncot have any information to be transmitted but it is
clear that other station has information that is to be transmitted
to the local station, a paging (Paging) message or a polling

(Polling) message may be transmitted to such “other station”.
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The follow ng controls are required dependi ng upon the kinds and states of
the respective conmuni cation stations. 59 TABLE: SETTING OF | FS PARAVETER
I'N TPP KI ND OFACCESS WAI TKI ND OFTRANSM SSI ONTRI GGER

COVMUNI CATI ONSTATEFRAVESPACE STATI ON SET PRI ORI TYRTSAFTER BEACON W TH

ACCESSSSI ONSL ER. 5B, S HRGHT RANGM 1 COMBNDTRANGM THED iRIFGiha Wil to be
PRI ORI TY/ CTSSI FS SPACEAFTER RTS WAS TRANSM SSI ONN RECEI VED A R GHTCOMVAND

AFTER TRA EAGONRT, T T M n
B TN i T e A T M

'I?XR,IAEI-SI-S %@F%é%l_%%’z Y%%NQ%FAH'; Q\I fE%%NSQﬂaSLSI L ERLGHEation

has information to be transmitted to the local statien, the above

communication station does nothing, it discards the transmission
priority given thereto by the TPP and it does not transmit any
information. Then, after the LIFS+backoff or the FIFS+backoff passed,
other station starts transmission even in this time zone.

Having considered the arrangement in which the TPP is followed
immediately after the beacon was transmitted as shown in FIG. 16, it
is preferable that the beacon transmission timing of each
communication station should be equally dispersed within the
transmission frame period rather than crowded. Accordingly, in this
embodiment, fundamentally, the transmission of the beacon is started
at substantially the center of the time zone in which the beacon
space is longest within the range in which it can receive the beacon.
Of course, there may be used a method 1in which the beacon
transmission timing of each communication station is located
intensively and reception operation is stopped during the remaining
transmission frame period to decrease power consumption.

FIELD OF BEACON:

Information described in the beacon transmitted in the
decentralized distributed +type wireless communication system
according to this embodiment will be described. FIG. 18 shows an
example of a beacon signal format.

As was already been described with reference to FIG. 17, the
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Wth respect _to the packet transm ssion within the TPP of the _|.qcal
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at the LIFS space. Further, with respect to the packet _transmission w thi
the TPPeginpiper &k at8n Pactiidr sF%%Pélﬁadﬁ%sﬁg% tHe "Pak taa*?rﬂﬁete and'
FI FStbackoff space. Wiile the FIFStbackoff is constantlg used as t €
packet 1epgEl PA tHee PEEEBD22¥% SpSCEmPese Gridity 2t he aFF‘Sné’éﬁé‘ﬁEj &f and
this enbodi ment, this space can be narrowed and hence nore effective )
packet ther ah8RVssion wrephed possitBie. harsd ndwhpreaeacireBmitif cR§arPn 1S
station fundanmentally transmts one beacon at every superfrane period,
dependingnenithedeadagormatiionsdngliicowdda ¢ tesfsiae 4 Wirah thhoPasdsdonss
or a signal simlar to the beacon, and it can acquire the TPP each tine it
transniche bhesen Beavarid.tein igt Hére Wmedsng R ConlficcatindP Stadticoh dwt 1s
mai ntai n the

transmitted by the beacon is written in the PSDU.

In the illustrated example, the beacon contains a TA
(Transmitter Address) field which is an address indicating the
transmission station uniquely, a Type field indicative of the kind
of the beacon, a TOI field indicative of a TBTT offset value in the
superframe period during which the beacon is transmitted, an NBOI
(Neighboring Beacon Offset Information) field which is reception
time information that can be received from the neighboring station,
an NBAI (Neighboring Beacon Activity Information) £ield which is
information indicative of & transmitted time of a beacon signal
received by the local station, an ALERT field which stores therein
information for altering the TBTT field or other various kinds of
information to be transmitted, a TxNum field indicative of an amount
in which the communication station maintains resources with a
priority, a Serial field indicative of an exclusive unique serial
number assigned to the beacon when a plurality of beacons 1is
transmitted during the superframe period, a TIM (Traffic Indication
Map) field which is information indicating that the destination
station to which information of this communication station 1is

transmitted at present, a Page ({(Paging) field indicating that the

63



priofritized transm ssion resources corresponding to the nunber of the
beacons transmtted at every superfrane. Here, the beacon that the

comuni cation station constantly transmts at the beginning of the
fsulolerfrarre period is referred to as a "regul ar beacon” and the beacon

ol lowi n secodbeacont |stra sm t t her . 1 [ I
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21 pack’éf%rmﬁ%??ﬁsﬁﬁhg{%‘a (8GR efcrfl’rl %%Ppacke aeGng E‘Byte
can be_transmfted. emﬂce_% ven whe e,nme |s crovxg d(

t ransnte&; O%t%‘f“é%pr Tt fy é’ckéf’glgﬁ éBg[ %] e be (Feception
guar anteed, Al ternatl vely, when onl he TPP i used a trans ion e
of 600SENBhs]OF (BE00 (EEFRET B0 Fﬁﬁée% T b RERET SDETRRES) dbstihe
Wil e the prlorltlzedtransmssmn ri [ iven conmuni at an

st at i oReFAPERBNTPPIRS LdeserT Hod (BBRS %ﬁacb??wmaa FppghanPesion 1f gire
is given to a conmunication station WhICh is .called by the commnicatijon
st at i ORCPATERBITPPLMG | 41 Qs RS sitGR L U8Kes1Pr ectfle SE& G4p™ han¢ppr NetliD
fundanmental |y, when the comuni cation statiaon does not have any

i nf or miNesHors BeepitaAdmirtt &depgh thet ds @reddemial ithaudt &9 @ﬁl fgger of
information that is to be transmitted to the |local station, a paging

(Pagi ng§heneseagenorng g6l Pbng (Pol ling) nessage may be transmitted to such
"other station". 61 Conversely, when the |ocal station has no information
to be transhhet &dral thbughei bessont righsAescetbede ibedden Breet Réeld in the

bit map format of 8-bit length. In this embodiment, information
which determines whether the beacon is “regular beacon” that each
communication station transmits once at the beginning of the
superframe at every superframe or “auxiliary beacon” that is
transmitted to acguire the prioritized transmission right is shown
by using the values ranging from 0 to 255 which show a priority. To
be concrete, 255 which show the maximum priority is assigned to the
regular beacon that should be transmitted once at every superframe,
and any one of 0 to 255 that corresponds to the priority of the
traffic is assigned to the auxiliary beacon.

The pseudorandom sequence that determines the above-mentioned
TBTT offset is stored in the TOI field and it indicates the amount
of the TBTT offset with which the beacon is transmitted. Since the
TBTT offset is provided, even when two communication stations locate
the beacon transmission timing at the same slot on the superframe,
the actual beacon transmission timing can be displaced. Thus, even

when the beacons collide with each other in a certain superframe
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communi cation station is not aware of the fact that other station has
information to be transmtted to the |ocal station, the above

comuni cation station does nothing, it discards the transmssion priority
given thereto by the TPP and it does not transmt any information. Then,
after the, LI FSthackoff or _the FIFStbackoff passed, _other st.ation starts
trans S5+ 8f- eV i?F??ﬁ%t%Y%ECQEWQPlﬁ§3Pﬁ& d%ﬁ%ﬁﬂ%ﬁ%dc?ﬂeﬁﬁfﬁﬁﬁbe OnF%ﬁﬁf
which the TPP is follq imedi ately after the beacon was.transmtt as
o PESEOEE BT | PeIpEbere | BPHBE L FhAr O Pre HaaTe | CARear s FaR (i Bhedt
each conmuni cation station should be egually d%? ersed within the )
tr ansnPR3FBASE r &fe FFGEIGF BRI I MR BFOWAEd. TRACord ngtyeY | fRRhF§cognLze

enbodi nent, fundanentallz, the transm ssion of the beacon is started at
subst aklEeafPylipéoReAf eF'8f PEAECEFMe zone in which the beacon space is
| ongest within the range in which it can receive the beacon. cour se,.

0]
there may b&hase¥BAT mefhehdi nlSwhiehe t N RIERBALOR 1 dis nidsidh (5% n§ o5t teath
comuni cation station is |located intensively and reception operation is
st oppedirdeePhgorhé&imenniafi e t PaasAR s SiforFifes dHEL PRI DG o5 Bkt @RsERpondhe
consunption. FIELD OF BEACON: Information described in the beacon _
transmecel istathen devenreatived i@ sth¢ baupdrfyprewiise| Ea5Ccditfini EBt itei-S
system according to this embodiment will be described. FIG 18 shows an
exanpl embddampraconisicgnahef spparfrAgenwlis saltheady obéeAndes vhilisdd 1h tigacons
reference to FIG 17, the 62 preanble indicative of the existence of the
packet cas hddédcttetihet maximum as shown in FIG. 4, information concerning
the layout of the beacons that could be received is described in the
bit map format of 16-bit length. That is, the leading bit (MSB) of
the NBOI field is mapped with reference to the transmission time of
the regular beacon of the local station, the position (reception
time) of the beacon that can be received by the local station 1is
mapped on the bit of the relative position from the transmission
time of the regular beacon of the local station, 1 is written in the
bit corresponding to the relative position (offset) of the regular
or auxiliary beacon of the local station and the relative position
(offset) of the beacon that can be received and the bit position
corresponding to other relative position remains to be 0.
For example, under the communication environment in which 16

communication stations 0 to ¥ at maximum are accommodated as shown

in FIG. 4, when the communication station 0 makes the NBOI field
such as 1100, 0000, 0100, 00007, this communication station can

transmit a message “it 1is able to receive the beacons from the

communication stations 1 to 97. That is, “1” is assigned to the bit
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begi nni ng of the packet, the heading area in which attribute and |ength of
t he packet are described exists next to the preanble and the PSDU is

coupl ed to the heading area. Wien the beacon is transmtted, infornmation

i ndi cating a nmessage in which the packet is the beacon is witten in the

headi ng_area. Al.so, inforpation thaf i nsmitte t e i
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peri 0d28arPR§ W ET Fie V@?e%fboﬁh?sbteflgﬁglmltst Pt ahSRBYY ©9( Ng‘iaﬁbor%i%ﬁg BeHtoh
O fset Information) field which is reception tine,information that can be
Cecer vEaEr it el §nbo i 4G St cte - LiCNBAP L RPN BGTAE Beace BEacsn
Activity Information) field which is information indicativye of a ,
transnfPlediGfe of " alBedssATBEGndC Y HEH YWy FREFEBRAPASRE itOn gy time
ALERT field which stores therein information for altering the TBTT field
or ot h&f VRiFBudhE Adsadf s tRRierndtiee Hd-Shéer H%9Mf-ed, a TxNum fiel d

indicative of an ampunt in which the conmmunication station naintains
resources WIER aPOopiFdPRt yirersgdrion tiBrd iNdi ERE VRedFOmNn el ushfe local
uni que serial nunber assigned to the beacon when a plurality of beacons is
t r ansnPtesdodurianfities siibepFERAR PERICEd Cea A MYSHRIPSE FRditEEt iNGRI Mepgid
field which is information indicating that the destination station to

whi ch Bitf ok bt it affiviehi pocémigni cBEPBn Wicat PEACPE RIBHsTRR t &F athpr esegrl

a Page (Paging) field indicating that the 63
station by the bit map format. That is, the NBAI field indicates

that the local station is set to the active state in which it can
receive information

Information to be transmitted to the neighboring station is
stored in the ALERT field in the abnormal state. For example, when
it is planned to change the TBTT field of the regular beacon of the
local station in order to avoid the collision of the beaccons or when
it is reguested to stop the neighboring station from transmitting
the auxiliary beacon, such message is described in the ALERT field.
The manner in which the ALERT field is in actual use will be
described later on.

The number of the auxiliary beacons that the station is
transmitting within the superframe period is described in the TxNum
field. Since the communication station is given the TPP, that is,
the prioritized transmission right after the transmission of the
beacon, the number of the auxiliary beacons within the superframe

period corresponds to a time rate in which the communication station
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reception station witten in the TIMfield plans to transmt information
in the imediately- following TPP, a Sense Level field for storing therein
imformation indicating the | evel (reception SINR) of the reception signal
that the station detects as the reception signal, a TSF (Timng

Svnchr oni zat | Ci Field. . : . : neluded i
N R B g R e e e s ST
h .0f  the stati d Th ' b '

descr i bed i BRE “Ipeh FIBTH 177 TiEbi £omm'Y 0P RAFoDf BBt 2 engere TR ¢ s
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the superfrane at every super "auxil%géy beacon" that if

|

fr or .
Lransriq iRl ( 6L80kui P (HE pTTb1a L | 2EEPEF aRém™Ssl G i 1% ShoaRSiBs 2nd
usi ng the values ranging fromQ to 255 ich show a priority. T € ...
concr tRLAWBENYRPER dRo®SEHETREX I TRURTH ??ﬁp?s¥%% i ghe r?ﬁsFﬁgteaeaﬁﬁﬁkn
beacon that should be transmtted_once at every su irfra . and. any. one %;
0 to JH% { REPCESEFEEporkS EBLEhETHATMANE of  t REZLErafTibe%s SRaTGREHVEG O
t he auxiliary beacon. The pseudorandom sequence t hat deterninei.the
above-Femit $ ofieen tIBTTOBEPEeP | 508t SPET LACLRe TROMREFE| PEna e AT RFESOR
the amount of the TBTT offset with which the beacon is transnmtted. ,Since
the TBYTtoansedttsdpbasicdedn eblen RREH.ERO PEGHRINITat i $P3R+ ofAse 305t &5
the beacon transm ssion timng at the same slot on the superframe, the

act ualwbehteon irahBai 8sroalt fafhg-can be displaced. Thus, even when the

beacons collide with each other in a certain superfrane . _
Report information indicating the destination station to which

this communication station has information to be transmitted at
present is stored in the TIM field. It is possible for the reception
station to recognize that the local station should receive
information with reference to the TIM field.

Also, the Paging field is the field indicative of the reception
station described in the TIM field to which the communication
station intends to +transmit information in the immediately-
succeeding TPP. The station designated by this field should become
ready to receive infofﬁation in the TPP field, and other field (ETC
field) is also prepared.

A TSF field is a field in which time information included in
the station is transmitted. This time is used for other uses than
the media access and is mainly used to synchronize the applications.
The transmission time of the signal that 1is calculated faithfully,
in a free-running fashion, to the clock frequency of the

transmission station independently of the access control such as the
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64 period, the respective comunication stations can listen to thief
beacons (or nei ghbor comruni cation stations can listen to their beacons)
i*n anot her superframe period, that is, they can recognize the collision of
t he beacons. The NBAO field is the information in which the position

(reception tine) of the heacon.of .the neighboring,station that the l.ocal
stat i oﬁléﬁﬁaltéﬁ’éi & itﬂ"et %éaéﬁfﬁlé'rsfsrlz%?e ﬁlgledéjsfgrtiﬁ&eﬁcﬁr{’hitshe Stiodi Herts °f
since one suyperframe has the s|o into ich 16 beacons .c be,_| ocat t
a muRgs CARGUn THEECY, T PO fatin TORe e TR R hosrdy SE gF Thet fsdt
beacons that could be received is described.in the  bit map _f.or of
16- bi t *PeNgERtePhar 1% hel ¢+ddi Ty bF ECERBBP of tAfAEPNSEPH &S S Smalihed®
with reference to the transm ssion tipme of , the regular beacon of the |oca
stati ok? tHee pBsPhr8REFedetaontoBERBF T of e BRSC IR SERAL CCant RS r 806 VY
by the local station is mapped on the bit of the relative position from
the trhBasMi d&i oms tthee WHIgRRNGRgLiEe BdacHif ol NERETRBEAR TENSEREted sfrom
witten in the bit corresponding to the relative position (offset) of the
r egul atheoptagiicni-ary beacon of the local station and the relative position
(offset) of the beacon that can be received and the bit position
correspondi et et Her fieldt ilve Posi€pPRlferEI A8dicahdny. e exampl €f the
under the conmunication environnment in which 16 communication stations 0
to F acommeswemddng astomiodat ebhas mwARti¢m F@tipn whan thecognize with
comuni cation station O nmakes the NBO field such as 1100, 0000, 0100,
000011 reffeirencenmimi thtisorfistlat i enethart ransidt ahpedsagpd - $tatsomblagdt othe
recei ve the beacons fromthe

corresponding station belong to the same network logically.

PROCEDURE OF TRANSMTTER AND RECEIRE IN THE STATIONARY STATE NO.

A typical example of transmission and reception procedures of a
communication station will be described with reference to FIG. 19.
FIG 19 shows a communication station STA0 and a communication
station STAl in the case in which the communication station STAO
transmits information to the communication station STAl. Each
communication station does not always receive a beacon signal from
other station every time. A frequency at which the communication
station receives the beacon signal may be lowered by an instruction
from the high-order layer and the like. FIG. 19A shows a sequence
diagram of a packet transmitted and received Dbetween the
communication stations STAO0 and STal, FIG. 19B shows the state of
the transmission unit of the communication station STA(0, and FIG.
19C shows the state of the reception unit of +the communication

station STAQ. In the state of the transmission and reception unit,
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comuni cation stations 1 to 9-. That is, -1" is assigned to the bit 65
corresponding to the relative position of the beacon that can be received
when the beacon can be received and "0", that is, space is assigned

t hereto when the beacon is not received. Also, the reason that the MSB is

T1T TS alléi%ﬁgl%g’(ré | s3Lat qI?ldtirc%E:%@ tsd he-Pepcon and bence 34" wh:%lch the

assigned t I on corresponding to the tine at which the | oca

statiop 1LaReIL]Snt NG PeREAR, 100 PORLE! g*%@gﬁt Lan ELOB)L0f dhehadcon ¢

t hat t%% oca ation recerves in actu ce is described int

et B AR ER P R T
ot on 15 by mév o WS A Lo 4 et G sl s
i e Feidhutys ot Rl B0 TGO bl oty "l b
ngggﬁ?@?ﬁéEhﬁégfnwgﬁﬁﬁ%}ﬁﬂ%qif%f%ﬁ%ﬂi%ﬁ fFBWFﬁﬁgégﬁ%qi?ﬁf ?ﬁ% %ﬁ??ﬁgﬁ%ﬂ
Che ALERP (TAFE FLSEA 361 BARCUBERGPFI RES GEEEMIEA TaPer AL oThe Anbor o
the auxiliary beacons that the station is transnittinﬂemﬁthigg%gﬁﬁﬁpbagpdn

super f FaRR1pefi 688 SFESET iIFFEETAT e TRREAPRF T eF Q. PREARE tRE

station is given the TPP, that is, the prioritized transm ssion ri%ht ,
after $h@c@réﬁ§ﬁiS§p§@o§ﬁeth%orresponds to the TPP of the communication

station STAQ, it is given a priority and it is transmitted at the
SIFS space. After that, +transmission and reception between the
communication stations STA1 and STAO0 within the TPP is given a
priority and hence this response is transmitted at the SIFS space.
The communication station which received the response transmits a
packet to the communication station STAl after it has confirmed that
the communicaticn station STAL is placed in the receivable state (1).
Further, in FIG. 19, there exists another packet to the
communication station S8TAl, and hence another packet is transmitted
(2) . The communication station STAl which received the two packets
transmits the ACK packet after it has confirmed that the two packets
were received correctly (3). Thereafter, the communication station
STAD transmits the last packet {4) . However, during the
communication station is receiving the ACK packet, the TPP field of
the communication station STA0 is ended and the communication
station enters the FAP field when it transmits the last packet (4}).

Since the communication station does mnot have the prioritized
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beacen, the nunber of the auxiliary beacons within the superframe period
corresponds to a tine rate in which the comunication station 66 maintains
t-he resources with a priority to transmt information. A serial nunber

assigned to the beacon when a plurality of beacons is transmtted within

the Supecfrareia ithen L0 the Sefi Al {helds A heosertal puher. af; ffe

beacon, " an~exclisive unti que nummber “1's assi gned to eac eacon that is

(ransTLLLEG AL Dot PEaRYPSLLLRRE. | e Sttt g ol o

i ndic t hé "Sequenti the T fie

ili b o ' d th f the J.ocal
St at i ohTRUTGERE B P oERE SEPTal CFEEPS SRepOFt AN GrTRECoR AP & He

destingtion statio o] i C this comunication station has information to
be trah ﬁi??@ﬁ BFCQﬁieégﬁt(?%'stored inthe TIMfield. It is possible for
the reception station to recognize that the | ocal, station shqulLd receive

i nf or mat i on®wi tHPF eREERE &5 etgFM #8F d. AT S5 Pajitng F &P 8 2% hé
field Lndicative of the reception statjon described in the TIMfield to
whi ch thésEBRMBRTERT onlLittd FRTHREnds" t BREFRNEAFE CRFBIRECAM O SHe-Lon
i mredi atel y- succeeding TPP. The statjon designated hy this field should
beconeisSr 3@ Tt ot¢ eBBRYELF AT FPRatTIHEIFT nef TP fPeldE Sant ot heltliSelSFFErC
field) is also prepared. A TSF field is a field in which tine information

i ncl udBlenn theherad R TP | B2ekahsAPEFe@OtTHIX 1 nRUFEnYsElST dr SR P U

than the nedia access and is mainly used to synchronize the applications.
the communication station is changed 6 the sleep mode and it de-

energizes the transmitter and receiver to decrease power consumption.
However, when the communication station receives 1in advance some
message indicating “DO NOT WISH TO CHANGE TO SLEEP MODE” from other
station or when the communication station receives a similar message
from the high-order layer, the communication station is not limited
to the above operation but continues to operate the reception unit.
The communication station, which was once placed in the sleep
mode, releases the sleep mode in response to a time at which
information is transmitited and received next time such as when the
communication station receives a beacon from other station or it
transmits the beacon of the local station and returned to the active
state. In the example of FIG. 19, although the communication station
is temporarily returned to the active mode in order to receive the
beacon from the communication station STAL, after it was confirmed
that the packet to be transmitted to the communication station STAl
does not exist in the TIM field and the PAGE field of the beacon

transmitted from the communication station STAL, the communication
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The transm ssion tinme of the signal that is calculated faithfully, in a
free-running fashion, to the clock frequency of the transm ssion station
i-ndependent|y of the access control such as the 67 alteration of the
transm ssion tine of the beacon, the correction of the clock frequency to

hold the TDVA structure and _the TBIT offset, _iS wrltten hi el T
recept POATEPRL i bR SRPIT eE NS va ue&?o HiiHhi §iS orderkFa%/era%%%et %éaf&ee

h th ' d I
i or nhEFBANL PRhSH: {40 PRI n8 Cat BT o CHAE NEERBLPR! a9

I ndi cating,the owner. C di at .Th t at
can retbyhio® ﬁPFﬁgerEFer‘k'gﬁcéeI%%% pglnfllng% e'lts%gjrs &geﬁ%‘?ecl?rﬁegﬁogcz)lf 4 ¥k

station and the correspondl ng. station helong to the sanme ne
| ogi catFywap RSHI S TRACARD JRECH $88 1 N %r%%%w%mﬁ@ esFRAES)
1: A tggl cal exanpl e of transm ssion and reception procedures
comuni¢BRPBaEDSt abBn VFPTIR GRHR bec?%ttlﬁ”fef &r&fce FBTFI (iac‘i%lss FIGHRY
shows a conmuni cation station STAO and a comruni cation Station ]rS A in the

case | AOWRHBACEREOBoFRATIOR | A §h&t TN T3 dt FRAsHPEs HaMFor b® 1 Bn 6™ Het

comuni cation station STAL. Each conmunication station does not al ways
recei veranpeaEsn thirg e crroRhist fémest &rGHE & fqnlf‘}?éllcﬁtflroé’htfé%w STAO
whi ch the communication station receives the beacon signal may be | owered
by an tretemétEorihd r BARERE  hitgie ofeEPuRhGRELAR SttRd oMk e %S $9R Shiohse™

sequence diagramof a packet transmtted and received between the
period in accordance with the above-described procedure after it has

transmitted the beacon and monitors for a while whether or not a
signal to the local station is received. When the communication
station does not receive any signal and the listen period is ended,
it changes its mode to the sleep mode again.

SUMMARY OF EXAMPLE OF TRANSMISSION AND RECEPTION NO. 1:

When the communication station transmits +the signal, the
transmission of the signal is started by the access of the beacon.
Having transmitted and received the last packet, the communication
station attempts to receive a signal for a while. When the packet
does not arrive at the local station, the communication station
enters the sleep mode (sleep state). Each time the communication
station receives +the beacon from other station or transmits the
beacon of the local station, it 1is returned to the active mode
(active state). That is, during a stipulated time period after the
communication station has transmitted some signal, it energizes the
reception unit (communication unit) constantly.

PROCEDURE OF TRANSMTTER AND RECEIVER IN THE STATIONARY STATE NO.

71



communi cation stations STAO and STAl, FIG 19B shows the state of the
transm ssion unit of the conmunication station STAO and FIG 19C shows
tthe state of the reception unit of the conmunication station STAO In the
state of the transm ssion and reception unit, 68 the high | evel state

i ndi cﬁ teégéé\ing?gﬂ%%%%égtge&ﬁég&& Ln which the transmssion and reception

uni t erve or*transmt information) and the low | evel state
i ndi cates the sleep state First avi ng. cqnfirned_that _t. ia l r
the comuriRtion s“t%ﬁjr%%fsﬁénﬁrﬁa%srﬂgft sgcglenegggﬁl.s lé‘ﬁ’tsj“l%l?1 ggg‘gssg%gb%?ﬁgt
t he conmuni cation station STAIl is called i he TIMfjeld a (ar A
fiel d RTPEIIET Boah. e CORMIAFCATTOR s?g?%ﬂ)ﬂnsf’ﬁl{ ith %%ésgé’ﬁ\%éip t %th

beacon generates a response to paging infqormation (0).. Since this response
cor r eS{ROTRIECHGE t (e of Zthe %%‘Fﬁﬁuﬁgﬁ‘ﬁfflp&ﬁat&toélti%#%ﬁ% giotesi sn%?vgfll%éays

priority and it is transmtted at, the SIFS space. After that, transm ssian
and reegpRivh IFet BT PheSVESHNURI RSt i OF stiat i gﬁgqg?ﬂf?ﬁndoh%ﬁ‘i«]@’ tﬁci thé

TPP is given a priority and hence this response,is transm’t%ed a%i t he .SLFS
space.reqrt toRMLAPEAENEH R4t P6n MRS &bl IR AIRRETPEEhORsEF PRamBfi O
packet to the communi cation station STAl after it has confirned that the
communbcde T ohageat fod $hal Jikey skl TreRpRlseten vapler§EEPE1PR) PTOSGHNES
in FIG 19, there exists another packet to the comunication statiqn STAI,
and hehce tawrict heaspaokietl | bet rédaneiithed FIF. 19 SHRMSENi ERR i GRTEMRLG Lo
STAI which received the two packets transmts the ACK packet after it has

confi rsesttidms t9RAQ warphckERE iwer evlvictiei 8¢ cOPFBRRLGaL3PN THer bR eSTAL
t he communi cati on station

transmits a signal to the communication station STAOQ, by way of
example. FIG. 20A shows a sequence diagram of a packet transmitted
and received between the communication stations STA0 and STAl, FIG.
20B shows the state of the transmission unit of the communication
station STAOQ, and FIG. 20C shows the state of the reception unit of
the communication station STA0. In the state of the transmission and
reception unit, the high level state indicates the active state
(state in which the communication station is attempting to receive
or transmit a signal) and the low level state indicates the sleep
mede.

Having cénfirmed that the media is clear, the communication
station STAl transmits a beacon. At that time, the communication
station STAQ0 is placed in the sleep mode and is not 1in receipt of
the beacon. Accordingly, even when the communication station STAO is
accessed in the TIM field and (or) PAGE field, the communication
station STAQ does not respond to such accessing. Thereafter, the

communication station S8TAQ0 transmits the beacon at the beacon
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STAO transmts the |ast packet (4). However, during the comunication
station is receiving the ACK packet, the TPP field of the comunication
station STAO is ended and the conmmunication station enters the FAP field
when it transmts the | ast packet (4). Since the conmmunication station
does not _have the pri.oritized 69 transnm ssion right in the FAP field and.
e coRFANEEaEr SAnatafEon t Cimahi1al t AL TAGE - padkBe “(BP S1Y frgniatitl ¥ion
LI FSt+backoff s . The. co ni cation atiqn STA transm.ts the ACK
paoket SEOPHBEp SN g S 1 ERe His DepsORer "CH) % COMRUAIE e G o (RO
| ast transm ssion is defined as a_."listen_ period" (.Listen Periad) i ich
cach CORMEAPGATLOR BRSLRGN I HCIBRGION ool AOrHY e o i i3 G0
shows this state. Wen the reception packet does not exist du iqg the .

|i st en®BEPFEANCEt NELEBmtME c ASTET™ERRT o 2PEFhaRgetictd tINeP SFLRD” modeaift?
it de- energizes the transmtter and receiver, to decrease power ..
ConsUBERBATL EEBHetEE, BRRERT ha N0 MR 08t Ao e CaA e § FRRRFTEET
some nessage indicating "DO NOT WSH TO CHANGE TO SLEEP MODE" from ot her,
st at | oRh8r TRFER VERe BRI e | bFE SRt PRRLP@ceNIeBCACSI At £PIMESSAGY © fribhd
the high-order |ayer, the communjcation station is not limted to the
above ppeiati éafowmadamn nidwt olpperate rRECLEB&BHL LR BRCHIITREformation,
comuni cation station, which was once placed in the sleep node, rel eases

t he sl tbp modeun cadsiponstEatolan t$TR0 aganhiFeRCINAESTr FRBItoFHies IAMERET Ga telPn
and received next time such as when the conmmunication station receives a
beaconstetfirot REALshasi dmformattiony fesnithe tlesadesdertion .t he | ocal station

and returned to the active
At that time point, the communication station STAO0 may make a

response to the paging information of the communication station STAL
and the communication station STA0 may start transmitting
information to the communication station STAl (although not shown).
FIG. 20 shows an example of the case in which the communication
station does not yet start transmitting information at that time.
After that, at the beacon transmission time of the communication
station STAl, the communication station STAQ 1is caused by the
previous paging information to attempt to receive information from
the communicétion station STAl and it receives the beacon from the
communication station STAl. Let it be assumed that the communication
staticon STAQ is accessed in the TIM field and (or) PAGE field in the
beacon. Then, the communication station STA0 which received this
beacon makes a response to the paging information (0). This response
corresponds to the TPP of the communication station STA1 and the
communication station is given the prioritized transmission right

and it transmits i1informatlion at the SIFS space. After that, the
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state. In the exanple of FIG 19, although the conmunication station is
tenporarily returned to the active node in order to receive the beacon
fromthe comruni cation station STAL, after it was confirmed that the
packet to be transmitted to the comruni cation station STAL does not exi st
inthe TIMfield and the PACE field of the beacon transmitted, fromth Al
comuntERRFBASEEAR| GRASTIRICER P oRATHFERL i ﬂ?@ﬂ%ﬁ%?ﬁF%%ﬂaag?ﬁl%chgg| n
the sleep node. After that, before transmtting the, beacon qof the |qcal,

st at i oandt REALoMhiLBattiien TER ot} o eh®rgives Fﬂ@ PELEPLtOR Snitap§MSs1on

sensing the nedia and after it was confirnmed that the nedia is clear !t n

transnfighthanfed@mce WMEvEWRELMelsomraRcRATER Atattin 40EE ABESHec
other communication station in the TIMfield and the PAGE field when it
transnthe tlonpadetins tphetisincESM e cBhkERI cdSGH V&t | BRe sTAGSPOnse
transmts the beacon, the comunication station enters the listen period
i n accoedagvézest hthafe dbevecomserigablipr odddii®naf BERO tihadlacrdnshit tidf
t he beacon and nonitors for a while whether or not a signal to the |ocal
st ati onecsivebéevestaen tthe wemamitcat ithe Beakedn Heesthfrt COSERINAEHMPD
signal and the listen period is ended, it changes its node to the sleep
node agaianioSUNTAARY1OR EXANMPOEMGR iTRANSI SN oANS TRIECEDTCON IO iV-edNfert s
the comunication station transmts the signal, the transmssion of the
si gnal phsketar redobpitzke atchtess dhet healg&aton wasHaviangitveghs mManredtaid and
received the last packet, the communication station attenpts to receive a
si gnal tkansaivki lthe W pdekeack?t . TObeseabtearrithe aommva ilcaddlonstsdtd opn
t he conmuni cation station
STAQ0 energizes the receiver during the listen period to confirm that
the packet to the local station is not received, and it changes its
state to the sleep mode.

While the packet is transmitted to the beacon transmission
station each time the communication station starts receiving the
beacon on the assumption that the receiver is being operated during
the listen period as described above, the present invention is not
limited thereto. When media sense 1s performed before the beacon
transmission time, it is clear that the receiver is being operated
before the beacon transmission time. Thus, even when transmission
processing is executed at this time =zone, similar effects can be

achieved.

SUMMARY OF EXAMPLE OF THE ABOVE TRANSMISSION AND RECEPTICON
PROCEDURE NO. Z2:

When a signal is transmitted, paging information is transmitted
immediately after the beacon has been transmitted from the reception

side, whereby the reception side is changed into the active state to
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enters the sleep node (sleep state) . Each tine the conmunication station

recei ves the beacon fromother station or transmts the beacon of the

l-ocal station, it is returned to the active node (active state)- That is

during a stipulated tinme period after the conmunication station has

transmtted sonme signal, it _energizes the reception uni communi cati on
PFonSPAGCERPRESER THA

t
unit) E&RSTantr§rsp REZ KRRAFTER ARES TRER 1N BTATF SRRy e
STATE NO. 71,2 (Paging, Transfer Sequenc%%; Anot her t¥pi cal exanmpl e of the
t r ansni-$&P6ML8Rd Of'e i TR R RF RS 11 Rel BoRMBRFESt -8n TECRONSH W9 | Tk
described with reference to EFIG 20. Each comuni cation station does not
al ways 2CFEEEI Y atBBaltfif&rer froPnelg t LFINFREFRLAR| PiolserTRer t hat tgr the
reception frequency nmay be | owered by an instruction fromthe high- order.
| ayer &Adtt h@acked THS trtdfﬁé}ﬁ“é’éﬁtcﬂ‘ii\ afd% edERI01R Pr oddtfur SELC]HF 1M s Wake
w || be described. FIG 20 shows the comunication stations STAO and STAl
in whi eRtepptéounteativh INACEFBALSPAl fan ahsiitdea difgndie tpacket to the
communi cation station STAQ by way of exanple. FIG 20A shows a sequence
di agr akreRla phekeent Rt PPEd ABNV S e@éi vl b&eowErR Hdsd iCemEhfe EAPhen the
stations STAO and STAl, FIG 20B shows the state of the transm ssion unit
of thecemminiicedtioon stgttatdronl STAORCaAd 1Rl Ghe20C stoviscTheaBtarachf time 1t
reception unit of the communication station STAO In the state of the
t r ansnirssednesndher degptonorf nom tothdre stigfiidreves! ist dtmrriswitcatEs theacet i o
state (state in which the communication station is attenpting to receive
or trande tlacalgrldtiand t hbel oyvorrevel catstat e sitadiloat esst hegimegl to the
active mode. That is, the communication station transmits paging
information during the listen period of the reception side or in the
media sense interval prior to the transmission of the beacon.
Although the message transmitted immediately before/immediately
after the reception side transmits the beacon in the above-described
reception procedure 2 1is not limited to the paging information,
since there 1s a possibility that contention of access of messages
from a plurality of stations will occur, it is desired that only a
message with & large emergency such as paging information and a
beacon transmission timing alteration request should be transmitted.
While the present 1nvention has been described in the form in
which the RTS/CTS procedure executed prior to the transmission of
the packet for simplicity of description as described above,
according to the necessity, the RTS packet and the CTS packet may be
exchanged before the packet is transmitted. In that case, it 1is

needless to say that the paging infeormation in the beacon

corresponds to the RTS packet and the page response corresponds to
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node: Having confirmed that the nmedia is clear, the communication station
STAI transmits a beacon. At that tinme, the communication station STAOis
pl aced in the sleep node and is not in receipt of the beacon. Accordingly,
even when the conmmuni cation station STAOis accessed in the TIMfield and
(or) PéhGE éﬁl d thg comuni cation station STAO does not respond to such
accessihy. e?%%lf? F, the comrmunication station STAOtransmts the beacon

at the beacon 72 transm.,sion_tine of .the | ocal stati i .
communi cat i %0 Sostgg‘ilgﬁ é%ﬁ PRELIYed PEREMBEACHN nr%n#%ﬁ%tg%gmfrﬂ%i ggtoiE%%Slng
station_STAOQ, it transmts paging inpfornmation (.o the conmuni.cation tion
STAO it ddCor 4REE™Rt et fe edg‘?celgfrﬁcﬂegel’tgﬁ(%m %léikocfc?mb%ltcea e ﬁé’-\%‘ftﬁg ns
transmtted the beacon, the ¢ ni catjon station STAO.is energizing, .the
recei VRREER i nf 3T ETRR p%?irt%a%%d Jhgencsetairtt‘:‘(,cgn PecdiVe faﬁ’lo e’B‘&gitﬁﬁned
information, That is, when receiving the pagi n?l,i nf.or pat i Cén, th%
comurEATPbh- stati BAESTRAO ¢RHSP&LE nilfenf’ﬁaltll fh&edofmanicds: POR “EEafrefce
STAl has information for the local station. At that tjine point,, the
conMUNELBERBACIEHPT onS ST ey Heke £10398pGRdE t §°t hR® pagF P hE b hrati®n 2
of the comunication station STAL and the communi catign station STAQ nmay
start eeBR3H:t CORFUNiFRGiRR | BREESORh&SFonbAT EatiteR SSidthiiew staka (¥tithelih
not shown). FIG 20 shows an exanple of the case in which the _
conmunieaetbatieratimraicdnhovifbinsttdie Liakeni tRINEPT nPér nBlR T o SEEPHAR
time. After that, at the beacon transm ssion tinme of the conmunication

st at | opoIBTAL L cahdoronmiipd &ke® on o5t at #Bn STARO VS c&ifd@cdy fRe which  such

communication station is performing the reception operation (Active
Transfer seguence). In +this case, processing for establishing
' connection can be omitted and communication becomes highly efficient.

APPLICATION OF PROCESS FOR DETERMINING BEACON TRANSMISSION
TIMING:

The beacon transmission timing will be described. First, the
beacon transmission timing will be described with reference to FIGS.
21 and 22.

For example, let it be assumed that two communication stations
of communication stations STA-0 and STA-1 exist within the beacon
radio wave reaching range. In this case, beacons B0, Bl are located
substantially alternately and they are located at a timing
relationship of approximately 40 [msec] space as shown in FIG. 21.
When an amount of transmission data of the communication stations
STA-0 and STA-1 is not so large, the communication station STA-0
starts transmitting the transmission signal in response to the start

of the transmission of the beacon from the communication station
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previ ous paging information to attenpt to receive information from the
communi cation station STAl and it receives the beacon fromthe

comruni cation station STAl. Let it be assuned that the comruni cation
station STAO is accessed in the TIMfield and (or) PAGE field in the
beacon ni cation station, STAO ﬁglveﬁ,thl bea con

makes ﬁT%egpéﬁge%P 5 tHe ARG SR IThi oF B TS ?6 erTﬁl Soonds FEES SRR
to the TPP gf t he conmmuni cati on tatloqi T agﬁA ? connu catlon statlon
s gi VBRIPRL [rio0F i TH% eHOTRHASAPES PN § ¢ arsi L ntBRnat; oe
at the SIFS space. After that, the 73 transm on_and reception hetween
t he coﬁﬁﬁﬁﬁ@aﬁﬁaﬁnstlat%ﬁ%a@% 2BARCETAS m%# the aTP‘P“F?eParrlgg ISV TR
prioritized transm ssiaon i ght and hence infornmation is transnltted at the
SI FS sphes. tPReADAERe OdoRIGRTESYT GGt dtt drF ﬁﬂeqﬂﬁ%ﬁﬁa&&%d‘—ﬁ%msswn
response recogni zes that the comrunication station STAO i s glaced i.n
recei vaBEESSEAt £X9 ERanSAPRENiRe tHRekett ol de Edfminiadst i DRt %tgﬁﬂ&nHOt
STAO (1). The conmuni cation station STAO which received this packet
recognE2ésidRarithecpabketPREs received correctly and transnits the ACK
packet (2). Thereafter, the comunication station STAO energizes the
recei ver duFiifig td%e $heven therioase olBoniioh t Hakee t RETFHBRER LHOD Hha lokans
station is not received, and it changes its state to the sleep node. Wile
t he paekeésti yithansthet beacont hediearan et rarshiisg grnas stimdd-acdoh tine t he
communi cation station starts receiving the beacon on the assunption that
t he recei veHeks, bmaup&gmm%leﬂedaﬁﬁﬁglmrﬂhiqkt@nanHQmmmmﬁuﬁ%EMFbéﬁﬂtlon
above, the present invention is not
STA-2 joins this beacon radio wave reaching range.
The beacon transmission timing of the communication station STA-2
may be either 20 [msec] or 60 [msec] shown in the sheet of drawing.
However, +the communication station STA-2 scans the media state
before it determines the beacon transmission timing. When traffics
are packet transmission PO that follows the beacon B0 and packet
transmission Pl that follows the beacon Bl shown in FIG. 22, L1f the
communication station STA-2 transmits a beacon B2 at a timing of 20
[msec], then collisions of the beacons will be decreased. From this
standpoint, 1t becomes possible for the communication station STA-Z
to determine the beacon transmission time in consideration of the
occupied state of the media, that is, the traffic amount of each
communication state. This is especially effective for the case in
which transmission activity becomes different considerably depending

upon the communication station.

BAND RESERVATION FOR TRANSMITTING STREAM DATA:

Further, let us consider the case in which a communication
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limted thereto. Wien nedia sense is performed before the beacon

transm ssion tinme, it is clear that the receiver is being operated before
the beacon transm ssion tine. Thus, even when transm ssion processing is
executed at this tinme zone, simlar effects can be achieved. SUWARY OF

EXAVPLE OF; JHE, ABOME  TRANGM =S| SN AW RECEP b 1 RROEEIMIRE: N s 2,1 YHEA &he

signal s transmtted, paging information is transmtted inmediately after

the begggeemsTﬂseeﬂﬂﬁaﬁemel Lramibhe i heeaRki @8 cShd8nuheneby hemit a

reception side Is changed into the active state to 74 start transm ssion

and 1 ecephLoN g 0gesshilraAl! Y | YelhoukNCol {AISHASSIAN AT BLERLI Oftne

processing 1s started in response to the access by the ‘beacon from the

trans@%&ﬁgﬁieégﬁgn TQwe_QtigIlteﬁnEQ%ﬁs%e@St aPagkstowas dtransnitted andequenc

recei ved, receptron unit atte S to receive Iinfornmation for a Ile.

If the ket to t Iqﬁgl st atli oes._no jye co i cati-on

stati o‘ﬁs,:')%tgﬁré %%emT%%pcezﬁl on st %t irg%d?'s % ac%}ﬁﬁnié[{hé)aésl té:ggsnoggerygn eiaigh be

recei ves.the _beacon from er,station or it transmts the beacon
BedthiHix et REBrLz3

tinme i
of th@%Fotare h&<E6rmIni ifofi“station is returned to the active

node. That , .the coﬁnunica ion ation transmts pagqi,n i nf or Lon .
during the #?sﬁénﬁﬁﬁﬁ?ﬁﬁfﬁ %hgtrgeﬁn?%ﬁﬁg rém%rpF%lgﬁeqqnéh%.§§%§§El +s
i nterval rigr to the transm ssion of t beacon. Al.t hpugh .t he ssage

transn&??gaegnngﬂiag%fy %%?%?%/iﬁ%%%ﬁat2ﬁ§ t%er ?ﬁﬁ? %ﬁ%ﬁﬁﬁoﬁﬂg?d acons
f{ﬁ?fg%gingﬁggggégzéggﬁ;gfﬁ%%ﬁ%ﬁ{Q§§Céﬁgegupég%gg%éOgegaggqur%f%ﬂgaf¥¥ed

mainly in order to obtain transmission and reception intervals and
hence +they are different £from the original beacons that are
transmitted to configure the network from a nature standpoint. In
this specification, the beacons following the second beacon in one
superframe period are referred teo as “auxiliary beacons”.

On the other hand, a minimum beacon space Bmin is stipulated in
order to prevent the band (superframe period) from being filled with
beacons and there is an upper limit on the number of communication
stations that can be accommodated within the superframer period
(mentioned hereinbefore). For this reason, when a new communication
station joins the network, the auxiliary beacon has to be released
in order to accommodate this new communication station in the
superframe period.

While FIG. 23 shows the case in which the beacons Bl and Bl’
are transmitted continuously, the present invention is not limited
thereto. When the communication station transmits the beacon, the

beacon 1is immediately followed by the TPP field and it becomes

78



since there is a possibility that contention of access of nessages froma
plurality of stations will occur, it is desired that only a nessage with a
|-ar ge energency such as paging information and a beacon transm ssion

timng alteration request should be transmtted Wile the present invention

has begBsdesaki Redachlile f@feMmiddi AW iahdifie REYETS Y PCOM h RFt B on .

prior to the transm ssion of the packet for sinplicity of description as

descri ped-ahave s cadGeor disha tidnt heiegessitibndiRe ReSnpacket apd thealTs o
packet may be exchanged before the packet is transmited. In that case, it

is negdkessstagSaynbhahetipg Pagh ngydinf gt i B EN fcpsngﬁ@geﬂonwf{&ﬁggn%y
to the RTS packét and the page response corresponds to 75 the CTS packet.

Al'so, Waiche kB8 PRYENG Holf Qrmt i:qn AN +NegQt LAt RrOGESSIAg ¢ g its

response are executed bet'ween”the comruni cation stations efore

trans”iSSioﬂlgg,dQ%%ié%é%fﬂigg%iBegggnabg%%dnﬂgﬁnggaygx%ggb?ib%Pﬁﬁ$reon

present invention Is not Imt thereto t he source” conmuni ca

StatiOﬂegggﬁhf%%d%ﬁé%%&%ﬁ(&£eo%§§gSQLt%ﬁgéé%§% %ﬁgt8£grﬁ8ggughp%i%Jﬁrﬁ¢$

station may start transmtting W't hout ~negoti ati on processi ng

the |1 BEEAORET | o0, O‘;J]crta%%nfieccc%‘?j“ gn IPng?rmWi”ti ableon, stalion o gggﬁgﬁa:/tge@ory

timngn I'ch™suc comiuni catro ati'on i s"per orninﬁ'tﬁ%

oD L ELAe L e Ml Sl e ene L o L P Sp ER R B IR . (g oo
ef i ol et .ABPeh CATLON OF PROCESS FCR RRTERVLN,NG. BEAON TRANSMSSION
kind of a beacon may be raised and traffic may be transmitted as the
contents.

For example, in a certain system, when the capacity reaches
substantially its 1limit and quality of services that the network is
providing at present cannot be guaranteed if much more traffic is
accommodated, each communication station transmits as much beacons
as possible. Thus, even when a new communication station joins the
network, the beacon transmission timing cannot be given to such new
communication station and the accommodation of the new communication
station into this area can be refused.

EAMPLE OF USE OF QUIET (Quiet) PACKET:

While each station transmits a beacon periodically, since the
traffic packet is transmitted in accordance with the CSMA (or PSMA)
procedure, an accident will be caused by the transmission of the
traffic packet from other station in which the beacon cannot be

received. FIG. 24 shows an example of this case.

In FIG 24, it 1s assumed that, when communication stations STAl,

79



The beacon transm ssion timng will be described. First, the beacon
transm ssion timng wll be described with reference to FIGS. 21 and 22
For exanple, let it be assunmed that two communication stations of

comuni cation stations STA-O0 and STA-1 exist within the beacon radi o wave

reaching_ran I n thls case, beacons BO, B| are |ocated ?é ntlal

al ternﬁgé?y %ﬂff‘%he? Tafe $Htted 2COTHIRYCE T EP Rt | 5r?stﬁ1c’[51 ¥ gprto%

40 [nsec] space as shown in FIG 21.  Wen an anount %f transm ssi on dqct

of thelBERARUAIFEAR oFF stts oRSTMITACOTAAR SHRU IS Rdflso FAFg& ORI cation

communi cation station STA-O  starts transmtting the transm ssion signal in

r espon§&atdopheWihr ex18FSt H@ t Fhfis A€ ob of tlﬁé‘ bt of - RPSLER&EOT tiGnal’

communi cation station 76 STA-0 and the transnmission is ended after a while

The tr&nSmi ssiivh scgRAMIACERIORe corfbhPRat SgRZst afPBn FFA- 17PSCSV AT ar %l?ﬂ

if the transm ssion information anount is ended in a tine period shorter

than t hemmpadeasiopeatand ont fEAJ tintendepder egasiate (e Haanram dsiggFmitted

requests fromthe conmmunication stations STA-0 and STA-1 will not collide

with edchmot hee. FipurPcahbor tHeathare STAfI éRdt hEketco®inicamgrication

stations exist within the beacon radio wave reaching range sinmilarly.

Here, weaassuneSThe cadetisn thi ctha meweacolmumhdahi ohtstcaninet SFAS2VEoi Hee

this beacon radi o wave reachi ng range. The beacon transm ssion tim ng of

t he cobrarbcatfimm stlaei ocom@TiAiZatimy betaiidrer SEB4[ ndec|tloks 66xgmpée] sitovin

in the sheet of drawing. However, the comrunication station STA-2 scans

t he nediaestrét e the communication station STA4 transmits the beacon and the
communication station STA3 starts receiving this transmitted beacon.
However, since the communication station STAZ cannot receive the
signal from +the communication station STA4, this communication
station starts transmitting information to the communication station
STAl at a time Tl in accordance with the random backoff procedure.
The +transmitted signal from +this communication station STAZ
interferes with +the communication station STA3 so that this
communication station becomes unable to receive the beacon from the
communication station STA4..

A quiet (Quiet) packet is used in order to avoid this accident.

The quiet packet is a packet which transmits a message “This station
will receive information from other station and wishes other station
not to transmit a signal” to the neighboring stations. As shown in
FIG. 25, the quiet packet describes thereon “target station of which
information will be received by dqulet packet transmission station

(target)” and “transmission prohibit time”

in the example of FIG. 24, +the communication station STA3
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before it determ nes the beacon transm ssion timng. Wen traffics are
packet transm ssion PO that foll ows the beacon BO and packet transm ssion
Pl that follows the beacon Bl shown in FIG 22, if the communication
station STA-2 transmts a beacon B2 at a timng of 20 [nsec], then

col | i SJcPQﬁsm%%h%th%%% wddede fecrpasethe FEOMLBRLSe 5t 2BHBOTAL wHikh is

becones possible for the comuni cation station STA-2 to determne the

beacont%a@@zé% gw“f%w eensigler ablan 9k khen 0seapiod shale Ofnide the

nedi a i c anount of each conmmunication state. This is

espec ablaufiLEELbYC 1Al L5, Casgabn Mﬁh&b L Egpsayesi OnACt | yhiyc Dechmmse.

di fferéent consi erably ependlng upon the connunlcatlon station

RESERVAT| O FOR. TEANSM.IT] NG, STREAVL DATA JEurLher e, s c0Deb ekt b aane

in whi 289 RoFRTNITCATT on ST i OR s stTeam data o

T e f:‘ff?“%??? i bR iﬁgi‘}?'% ool e
Lgsﬁr.eﬁimfﬁf“ﬁg:?:‘Epf“%*’55']" LA S
per oottt ot e e el ool
t ransnFPFBENIRREAPY Shadr@& T 0T PR ATt %?oﬁﬁ éoFg&gg[%%ﬁonnﬁgrﬁﬁe

and hence they are different fromthe orlglnal acon%Bthat

t ransntef@8tt §tesAPPgRfe e HettborR2FFom athabtPessta SoﬁﬁﬂetlﬁaCket and

transmits the beacon at the time T4 that is the TBTT field as it is
planned to do. Thus, the communication station STA3 becomes able to
receive the beacon without being disturbed by the communication
station STAZ.

EXAMPLE OF OPERATION OF MEDIA SCAN METHOD (PSMA: Preamble Sense
Multiple Access):

This embodiment uses the CSMA procedure as the access method
and hence the fundamental method is to transmit information after it
has confirmed the communication state. However, in the specification
of the physical layer of thé baseband unit of the communication
station, such a case is considered in which information such as a
reception electric field intensity (RSSI) cannot be used as media
occupied information. For example, this case may be a communication
system such as an ultra-wide band communication for making
communication by using a wide band ranging from 30 GHz to 10 GHz. In
such case, the existence of the packet can be recognized only by

receiving the preamble of the unique word added to the leading
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t hi s- specification, the beacons follow ng the second beacon in one
superfrane period are referred to as "auxiliary beacons”. On the other
hand, a m ni nrum beacon space Bmin is stipulated in order to prevent the
band (superfrane period) frombeing filled with beacons and there is an

upper (LI ofNokNenUTRA. Q! GRIRIN LAty @é@{é@géaghﬁgtﬁsa be collision

acco hi'n "t he Superfranmer perio nent i one erel nbefore) . For

acs o rafer rterit i onec t
i || 79 BRATOnCRALIES B o Phs "HRiERY KR 0T R IR Ha ene

0 be I'n or 0 acconmp I's new
conmmunj cation statio

in th i.ad. Wi | 2 h -
case i r%?%hs?hgnbésacag%so%ﬁgaﬁ ﬁr Lgagl% ef%% Hé%gnglnt t ‘Lélé’?%gn&tnu%%% %%tfhg%Ed

present_invention j.s not linted, thereto. \Wen,the conmuni L pn ti,Qn
transnFeTt RBCHBEEIR, THE"C bbRcOhRE | ﬁ}'}étﬁi zi‘tsel%/e]{]lorﬁ weld bg e’ T b%f i
and it becomes 78 possible to acquire.the nedi,a w thout ,acces cqui.sitia
cont enf FBRHO - eE%Mﬁ?Ba?ﬁSn%§P§gf“6ﬁs\mpcﬁtgtqf‘Sﬁlglw ne qlfrinr%?élﬁhgtor :%d:ﬁtnsgflnc
possessing the nedi a can get. much nore transm ssion rights by, _increasin
the freBEeRBGERPPWRITERTt He- HEdR ofi FRIEFal it (HE RSE TRLST SERPEIAEY PV
beacon” need not al ways describe thereon_  beacon infqrmation. In order t
decr eakBfeHBaBYRRhedll FhaWAScHotA8 THESREHS aPE CCAETSMYt L& °F SplfurtdiG f‘cgfa
times, a packet category called a "false beacon for accommodating traffic"”
may bePdefehegminedwhitdfica MR of MEMESERgPT I cARFRGVERAL Wﬁgﬁﬂkedﬁtaa

packet is a kind of a beacon nmay be raised and traffic may be transmtted
as t heintervant s (that is, maximum packet length}}). hen the above

communication station detects the preamble of the packet transmitted
from other communication station during this +time period, it
refrains from transmitting information.

Since the communication station performs access control by
detecting the preamble, the preamble is constantly added to the PHY
frame. FIG. 26 shows a PHY frame format stipulated by a PHY layer
(physical layer). The preamble added to the beginning of the PHY
frame is composed of the known unique word.

The communicationistatipn which receives information and the
communication station which traﬁsmits information can reccgnize by
detecting the preamble that the media is occupied. This state will
be described with reference to FIG. 27. FIG. 27 is a diagram used to
explain the case in which the communication stations STA0 and STAl
transmit informaticn. FIG. 27A shows a transmission sequence of the
communication station STAl, and FIG. 27B shows a transmission
sequence of the communication station STAO.

Then, FIGS. 27C, 27D show the states of the transmission unit
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For exanple, in a certain system when the capacity reaches substantially
its limt and quality of services that the network is providing at present
cannot be guaranteed if nmuch nore traffic is accomobdated, each

comuni cation station transmts as nmuch beacons as possible. Thus, even

when a_paw £omyni cali ), S{aliikoNs kol fise t Remeli R .ort NgtheasaAN sTa0 (high
transmssion tim ng cannot be gl ven to such new communication station and

t he ac dat .on._qf n i.cati tion into this area can be
r ef useg.gggg\w%!é%%%guggagﬁ %ﬁ%%i'et@)&%&m@?@\i\hi |l e each station
transm ts aspeacon perl.0digal !y p8l NCotdin1bhalbhC RASKELY S beaRsiddad:s

i n accordance w CSMA (or MA) procedure, an accident w

caused by, LG LEANST SSLOP.Of WiGodl rald | opithiebaligh Yhal i 340 18 in

whi ch £acon Carino received. ows an exanpl e S

STo. Sfas terk st =Br T A catTER ST, TREly PR rPrReTAL it

t he "contiuni ¢ on’sfation ransmits

STAS' ORPEr s AHHHE G BT n_ AP BAEhe Tihamt 88 ort S gNm L4 ontTRe BAFet.

STA3 eX r‘ansm’ssSi on 'signa rom

i cation station ST b ived,, the | i cation station ST
i enadEEsSRaEFsc 1ate boaRtn PARER (HAT T O HHS CEaRant EAEF o ECRIN T
STA4 and that the, icati tatiop STA2 exjsts.i.n th i n-whi ch
"t canie R GHeL ObeAbi PPortHe. CBmIAFESH OB i SR ST, TACt Hi 3

exanpl e, fat a_.time TQ the co%ati on stgti On-‘IﬁTA(% transm t _tt}gdt eacan

and t hénfeamatireatioP St 2t 3" sthr t8Sr &CBPVTHg i & SF it d

beaconhhe random backoff procedure is started at this time point according
to the conventional IEEE802.11 system wireless LAN, since the
communication station starts receiving information from the time T1,
it cannot receive the preamble of the unique word and hence it
cannot recognize that the media is being used by the communication
station STAl. Therefore, there is then a possibility that the
transmission of information from the communication station STA0 will
interfere with the packet of the communication station STAl.
Accordingly, when the communication station STAO is placed in the
active mode at the time T1, from this time point, it confirms during
the maximum data space MDI (Max. Uniqueword Interval) that the media
is clear. A time T2 is a time point that passed from the time Tl by
MDI. The communication station STAQ energizes the receiver from the
time T1 to the time T2 and starts transmitting information only when
it does not detect the unique word (preamble of FIG. 25) of the
packet.

Let it be assumed that the high-order layer reports information
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However, since the conmmunication station STA2 cannot receive the signal
fromthe communi cation station STA4, this communication station starts
transmitting information to the conmuni cation station STAL at atinme Tl in
accordance with the random backoff procedure. The transmtted signal from

this cogmipg Ctacfh di@Rr$ 814 O, STR2+ 3 bRt e(rfxerxgé%dtﬂ.-éﬂ t he, 1?8@‘“&'93 Caédnt?zﬂnﬁh@at*&f’é‘n

STA3 so t hat communi cation station ones unable to receive t

beacon tgeggahgmﬁoqgg@ SO A S ol ectkelgy%eeftc)reo Pliife 74,

used in order to avol thls accident. e qui et et ich

transmfg RERELER 5 f& &r?nst%ltrlt% c%%‘%'l‘é‘?nﬁn%f O&M {’Aéorpl%teh%’erlod

station and W shes ot h Ion o transm 0 th

nei ghb rlng tati.ons sh wn 5, th qU|et acket descrlbes
t her eo% aFéet 1;Cs t'at Fé‘ﬁstgf Mr]t)r} in orrraé o Wil Ilsbec ecel vecFrby q cet the
packet

{ at t d"t t t

Phe exgﬁﬁﬁétg‘ﬂ%ii%%%ﬁt{%d T I R R i e

i et .th T3 bef. t xt TBTT field
of 1 helGomth éﬂegntﬂb@afpm@&% o 1S O O A ST (101 et oS
whi ch d th t t the | | stat I
the t aFGoEeCoariar oher relSenee HRatils Prclims e AR hes § oS § Hor
unti | the time |nsgructed by @6ﬁﬁ&y|et packet On the ot her_ hand, although
the qurél PaekES (t85cKESYCRe | PHACEH A TS ST A4 M\ dh'hich the

comuni cation station STA4 recognlzes that the local station is the target
st at i oR*BPSPhESGAPetC patkEt , PREXREgREC e -qui Bt TRackemmaRdcation station

does not detect the unigue word until a time T7 at which the timer
is de-energized, then it transmits the packet at the time T7.

While the present invention has been described so far on the
assumption that the MDI is equal to the maximum packet length, when
the communication station intends to transmit a large amount of data
that cannot be transmitted by one packet, data transfer over a long
period of time may be allowed by acguiring the access right once as
shown in FIG. 28. As shown in FIG. 28, within the range of the
maximum data transmission length obtained when the access right is
acquired once, the data packet containing the payload may be
repeatedly transmitted, whereby a large amount of data may be
transmitted.

FIG. 29 shows a +transmission sequence used tTo continuously
transmit a large number of packets. FIG. 29 is a sequence diagram
similar to FIG. 27, whérein FIG. 292 shows a transmission seguence
of the communication station STAl, FIG. 29B shows a transmission

sequence of the communication station STAQ and FIGS. 29C, 29D show
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transmts the beacon at the tinme T4 that is the TBTT field as it is

pl anned to do. Thus, the communi cation station STA3 becones able to
recei ve the beacon w thout being disturbed by the communication station
STA2_ EXAMPLE OF OPERATI ON OF MEDI A SCAN METHOD ( PSMA: Preanbl e Sense

Mul tipl.e Access): This enbodi nen s.th c r t ACCESS

met ho?f:heana%ﬁgﬁ%e Oﬁhe@%ﬂ%ﬁ?ﬁéﬁ é%sgnéﬁhggllﬁs%@t ?fé%s%g;ée?ﬁ?g?nahﬁlg% % t(JaCrhe
it has confjrnmed the caonmuni i.on,st ate., However, .i.n_t ecificati .
of thé:?iﬂch%?a%?ersﬁﬁ He gg‘égbar(n%l%%i o 'heaggrlrl%nhﬁ% ‘?bn lds“tpa?ibg%,l'

such a case is_considered in which information such as a reception
el ect rite%® 9T ht ensi ty (RSSI) cannot be used as nedia occupied

information, For exapple, this case may be .a comrunication_ sy, sy

an ultra-wi%e bé&nd E nitdat i oﬁﬁ?or crfé%‘?‘ﬁblcactolrﬁﬂmi Egtait&ﬁnby Szfs}?ir?g 5%\%1%25
band ranging from30 GHz to, 10 Gdz. In uch case, .t he existence of, the
packet CEamSTBEE EERSgriFedPark§ thy A i de] gf‘ﬁa't He® Tor égngt?% SFSPH‘(?%un?%% WOt
added to the | eading 81 portion of the packet. That is, this %i a_.scan
met hodh i B c@FRe5| dritY ey of BAREBS ¢ GTt§ oF OBRYBH CapAAT: Het et ¥t SOAlorthge the
preanble and the transm ssion station transnmts information after it ha
confi reemuphaeting rfdditdan afEA0s kA %at PEPRMELEETGEtT nBE st 2 PERRE e Eo (T
this reason, even when the transm ssion station which intends to transm.t
i nf or meeeas ki t erSincehashehpoEautionatite Stédd PodeThPanshi PdagRyt 1n the
information, it starts nmedia reception processing before a tinme of a

pr edet et etpenotpmingueBiatelyi AaAcEa £hateknal T1 mkEngirght gonfirming that

the media is clear during a time period from the time T1 to the MDI.
Then, in order to detect the unique word (preamble) of the packet
transmitted from the communication station STAl at the time T2, the
communication station recognizes the existence of the packet
transmitted from the communication station STAl. The communication
station STAO starts the random backoff procedure from the time T3 at
which the transmission of this packet is ended. If the communication
station does not detect the unique word until the time T4 at which
the timer is de-energized, then the communication station transmits
the packet at the time T4.

While the values of the time, the space and the transmission
rate have been described as examples thereof, the present invention
is not limited thereto, and it is needless to say that other wvalues
may be set to those values without departing from the gist of the
present invention.

Also, while the exclusive communication apparatus for

performing transmission and reception shown in FIG. 2 is constructed

85



interval (that is, maxi mum packet |ength)). Wen the above conmunication
station detects the preanble of the packet transmtted from other

comuni cation station during this tine period, it refrains from
transmtting information. Since the comunication station perforns access

controkgb r e e | o]
oy Phaptn R DB B 0 PRI TR i Bt o Lhe

(physi ﬁ@lesleﬁierl)nvenm%rprf@m&@ QQLE@QeHO £HRE Y1 JHU Y Bgaggemg:_%h JJWféJ?

conposed of the known uni que wor d he comruni cation station recel ves

i nfornpLienARdqt he ¢ SR 0k £at 9N S&J%'c%%swgch tEansol Oéénaﬁﬁ rmation cap,

recogni ze by detectl g the preanbl e t hat the media 1's occu |e This state

Wil Peafencskhed V]\)}]lhc eler enge LR ElGord i i G ZZE%%%@%%@@%%%

expl ain"the case in which t e “commint Cation '8 i 'Ohs

t

cém%‘égtﬁ%ﬁaﬁ o SiioR Ll W B SRR ENE G SRR SR e buerei e

th STAO T ELGS  27C 27D h at th

tr ansniBSRoR Lt By Sf‘%ee%%@ep%“oﬁn e B SRR abY o 6t dtit oF
STAO h | t d | I At t

com"ruglgiégt |cooﬁneveta%| g(r:]pié‘,%%&lr{gf:rr?ag ?:\é%rﬁtﬁsjilre%{) %&& b%%’ﬁl n%:hémlt "For
onnunlcatlon station STAOis in the sleep node at that time point, it is
unabl ePF8°F&ESHHi ze that the communication station STAl has transmitted

the packet. Thereafter, let it be assuned that the high-order |ayer
i nfornms of
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t he -conmuni cation station that the comuni cation stati on STAO has
information to be transmtted at the tinme Ti (Tx request). Although the
random backoff procedure is started at this tine point according to the
conventional |EEE802.11 systemw reless LAN, since the conmunication
station starts receiving information fromthe tinme Tl, it cannot receive
the preanble of the unique word and h&R&dM5t  cannot recogni ze that the
media is being used by the communication station STAL. Therefore, Tlh re
then a possibi Pi (% HeeRS Y heOMPHRASHT LT 0F Y SINfSFIRSSh 37 ofn PHETE
communi cation station STAOw Il interfere with the packet of the
comun¢eaniphcataphor SHAIODS AREErM highy G\Métﬁotnﬁéll@orﬁﬁm?c&f’ﬁ?ﬁo%t at§agnion
STAO is placed in the active node at the time Ti, fromthis time point, it
conf i rasd dwoinrigroitliesl neke b dat FheFade WSR%&W@nFa{H@HBFGaFHP@r vséﬁ‘ﬁtlt?f%ﬁ
the media is clear. Atime T2 is a tinme point that passed fromthe tinge T|
by MDtraffbeitorivemiemsi ol 8t al NEATSTADOBNF TR IHE PecRP VBRI ciRTHePed
time Ti to the tine T2 and starts transmtting information only when it
does nohedebectithe eamhqoeheor do( predsiue cofsafdGReIHPH- t he packet. Let
it be assuned that the high-order |ayer reports information 83 to the
communi cation station (Tx request). Since the comrunication station STAO
is set to the sleep node i Mmedi ately before the tinme T4, the conmunication
station stapts monwiiksirgsducomgutheatioe peysbdem faonet@iengi mpo TACtaimhel ,
MDI that the nedia is clear. Then, since the packet is transmtted from
the cownuRrkeati enigt athoprBSiAioat aohimenii§y thhe tneeyorhe tonmmieEtd bhon
station STAO detects the unique word

indicating whether the local station is aware of the presence of

beacons the respective stations transmitted.

3. A wireless communication system according teo claim 1,
wherein each of said communication stations configure said network

transmits a beacon signal at a predetermined time period.

4. A wireless communication system according to claim 3,
wherein each of said communication stations performs recepticn
continucusly over a time period longer than its own beacon

transmission interval at least once at a predetermined time.

5. A wireless communication system according to claim 2,
wherein said communication station, which became aware of apprecach
of a time at which other station plans to transmit a beacon with
reference to a clock value memorized in the local station, transmits

information for prohibiting a neighboring station from transmitting
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to recogni ze the existence of this packet. The communi cation station STAO
starts the random backoff procedure froma tine T6 at which the
transm ssion of this packet is ended. If the comunication station does
not detect the unique word until a tinme T7 at which the tinmer is

de-energi zed, then_ it transmts, the packet at the time T7. Wiile. the
presenfigitf"llv(5’Ffteiro|’:'|1 I?zfsec{%:eeﬁ“&élsegr itﬁgﬁpé’(?rfjaor&on the assunption that the MNDI

is equal to the nmaxi num packet |ength, when the conmunication station
intends to transmt a |arge anount of data that cannot be transmitted by
one packet, data transﬁer over a Iong .period of tine may. be al | owe be
acquiring tRe atce¥STFLGRE oRCETHBICERIRA | AYEFED 28CCAEILAGwn P n BHB-M2g2
within the range of the maximum data transm ssiqn | ength obtained when the
accessYPEIRET sSaHEqdiedTGicen t heddyae 5t pdcRete bt aFﬁ?nglcth‘?el paY P& el
be repeatedly transmtted, whereby a | arge anount of data may be ,
transnPiEEq. Hi Gtheo RIFRNGE t PAnshi S8 6ANs &diBide tRRdTEEPESHEVRUGER yLons
transmt a | arge nunber of packets. FIG 29 is a sequence diagram simlar
to FI Gtré?l?%gre@i A SFIQE Xk tipene. nel it Gediishi 8 o i Setfuisifc £ i @thgthich the
communi cation station STAlL, FIG 29B shows a transm ssion sequence of the
communile&eilof t8EdOro i ISTADidRd SFPES.COP9GIPTD show 84 the states of the
transm ssion unit and the reception unit at the comunication station STAO
(high level: active node, low level: sleep nbde). At a tine TO, the

communi cation station STAl starts transmtting the packet. After that, et
it be assun®d t Bat wiifeless communication system according to c¢laim 2,

wherein each of saild communication station determines a beacon
transmission +timing of the 1local station based on information
obtained from a beacon signal which the local station can receive

from other station.

8. A wireless communication system according to claim 7,
wherein each of said communication stations continues to receive a
beacon from other station over a predetermined time period before
starting transmitting a new beacon, it memorize reception time
information of a received beacon transmitted from other station as
first information, and it shifts said information described in said
received beacon indicating whether the local station is aware of a
presence of beacon based upon said first 1information, and it

memorize the shifted information as second information.

9. A wireless communication system according to claim 8,

wherein said communication station extracts a reception timing of a
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hi gh-order |ayer infornms the communication station STAO that the

comuni cation station STAO has information to be transmtted (Tx request)
+~ Since the communication station STAOis placed in the sleep node

i medi ately before the tine Tl, it start confirmng that the nedia is

clear during a ti, period fromthe.tinme Tl to the M. Then,_in.order
detectb?%%ogniHﬁégﬁoﬁg“?hﬂgﬁﬁglﬁ%agfoPhgrpégkbr TrRneH t 72 FFS%%?ﬁé £ddh
conmmuni cation stati,on STAl .at the time T2, the co nication,station . .
recognt3E Fﬁ@oﬁai§P&ﬁ5§mgﬁopheﬁﬁiﬂ&ﬁ J%?%ﬁ%h???e%n¥?69$%hé“88%ﬁﬁ%rc&ﬂ%ﬁ?
station STAl. The co nication station STAO starts the random backof f.
proced%?el?F%ﬁV?ﬁelPrggl?g 8t PERRPEH TEREPIERs T EST GRAGE %ﬁF?mfﬁcﬁepﬁﬁfmum
ended. If the communication station does not detect the, unigue _wyrd uyntil
the t | 7BATan aFPRRFeh 2ighd i ITRS 1% KRASRr BT SREMERERP { REMEBAGAI GLA arfoal
station transmts the packet at the tine T4. Wile the values of the tine,
the spak@tap@ tRedt FSRSHRSsEORE Pat 62RSvECKEEH dBSEFVBed as exanpl es
thereof, the present invention is not limted thereto, and it is needl ess
to say that other values may be set to those values w thout departing from
the gist of the present invention. Al so, while the exclusive comunication
apparatus fof- pkrforPe¥Rse r APFHESIGT g s¥EESH oACSABAAREN FPGCRrIR O,
constructed 85 as the comunication station in the above-nentioned .
enbodi weareinheaqdy esénisainy eranimomicayinn | papteans hatdesrisd & bE&FELEE &
card for perform ng conmunication processing corresponding to the
transnssghah unidnsmidctére Fecmptoitdremuns tathor hdurémgodi nepredahgrpened time
period and it memorize a time zone a beacon and other signal are

received with & low frequency as third information.

11. A wireless communication system according to claim 10,
wherein saild communication station extracts each beacon space
information, it determines a target interval, which an interwval
corresponding to a time zone with a low frequency at which a signal
obtained from said third information, and it sets & beacon
transmission timing of the local station to a central time of said

target intexrval.

12. A wireless communication system according to claim 7,
wherein said communication station which received alteration request
message of a Dbeacon +transmission timing from other station
determines a new beacon transmission timing.

13. A wireless communication system according to claim 1,
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attached to a personal conputer apparatus for perform ng various data

processi ng, for exanple, and software executed by the side of the conputer
apparatus may be installed on the baseband unit for processing. 86 CLAI M5
1. Awireless communi cati on system conposed of a plurality of conmmunication

stations.yiiloul, gyl el 8t0nsh B, Ofc b EAOL SLALT ok CORtY OhleBlmacson

stati ons; erern respective communi ca lons transmt beacons wt

st at i o, . : (i ort st rai ns W'
cont | gl SaF A Aol HaPRe T R T e o Ll onc SyRE AR aesera: g, 1g e

claiml, . wherejn_sai dsi. nf o[rLga{;;:oQ goncer ning the network is information
i ndi cat i M WSt REFCrReStaRal SsHAFP 8 s aware of the presence of beacons

the respective stations transmtted. 3. A wireless comruni cati on system
according to claiml1l, wherein each of said communication stations

configure said network . transmts a beacon signal at a predeterm ned. ti
beriod. 4. Biwi bl 9T SHERTNFEHTRBACAE SoBm SETORNi RGPEOARS i, Vil e

each of said comyunication stations perfornms_reception . continuously.over. a
time pEREPELIToAGEF FREFTES 160N 1§ dHsnf %ﬁb%rim%rg%agt Sl%gééfmoﬁcse
at a predetermned tine. 5. A wreless conmunication system accor di nrg. fo,
clai m P FARERG PR aSdFaEEmMiRi HtiSh stEMGE RﬁF‘Eﬁnbe%Ja?FéaJawariér&lﬁs it is
approach of a tine at which other station plans to transnmt a beacon Witr!L
r ef er eheEo¥rBahiepocididiaieheldr fzetelstive o688 St i 8n tiiffnths 1loca

station transmit beacon.

15. A wireless communication system according to claim 13,
wherein said specific +time =zone in which said beacon signal is

transmitted is set to a transmission prohibit interval.

16. A wireless communication system according to claim 1,
wherein said beacon transmission +timing of said communication
stations within said network is delayed a predetermined target
beacon transmission timing by .a random  time, and describe

information indicative of a delayed amount in said beacon.

17. A wireless communication system according to claim 16,
wherein said communication station, which became aware of approach
of a time at which other station plans to transmit a beacon with
reference to a clock value memorized in the leocal station, transmits
information for prohibiting a neighboring station from transmitting

data over a predetermined time period.
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information for prohibiting a neighboring station fromtransmtting 87 data
over a predetermned tine period. 6. A wreless conmunication system
according to claim?2, wherein said information indicating whether the

| ocal station is aware of the presence of a beacon signal the respective
stations transmtted is information indicated by a relative tinme at which
the local station transmts a beacon signal. 7. A wreless comruni cation
system according to claim2, wherein each of said co ni cat ci]uaa't' or16

det er ni nes k8 bedeol 1 reA&RSNi §%‘i‘“6‘1’1n%‘i’ﬁ1:h@n FSYHEET 0 FHICOF é‘t”lgon ‘Bas
information obtained froma beacon signal which the | ocal station c?)
recei véherebm whiesr 2@t 8A. S81da GRPBIRESA EbAMUSYEEEIMSn SR8 e oPHATPT
to claim7, wherein each of said comunication stations continues to
recei vérem [edwn fosmustisatiopat FEATE9Rr allbr SdSENATRSd &i P IRS T o2 con
before starting transmtting a new beacon, it nenorize reception tinme
i nf or met# e s AonecelvERD bedk 05 CanbRREOB] FFBRTBLAGFOBt AT TRM AR  F591¢t 2
information, and it shifts said information described in said received
beacorbealdonatengpmgnh@mhem orsals igtend okpn sofivar 618e Andpraséige odf said
beacon based upon said first information, and it nenorize the shifted
i nfor rd¢iep asosetond information. 9. A V\,i rel ess conmuni cati on system
according to claim8, wherein said comunication station extracts a
reception timng of a 88 beacon, which the local station or other station
can receive, from
19. A wireless communication system according to claim 18,
wherein said communication station adjusts a clock of the local
station in accordance with a timing of other station, when thexe is
difference between a target beacon transmission timing of other
station predicted from the clock value memorized in local station
and a target beacon transmission timing which results from
subtracting a timing at an intentionally delayed beacon transmission
time described in a beacon from which a beacon was received 1in

actual practice from.

20. A wireless communication system according to claim 19,
wherein said communication station adjusts a clock of the local
station to a timing of other station, when the target beacon
transmission timing of the beacon transmission station is delayed
from the target beacon transmission time predicted by the 1local

station.
21. A wireless communication system according to claim 16,
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said second information, and it determnes a target interval, which an
interval in which a beacon reception tine space becones a nmaxi num beacon
space, and it sets a beacon transmi ssion timng of the local station to a
central tinme of said target interval. 10. A wireless conmuni cation system
according to claim9, wherein each of said comunication stations attenpts
to recdierein siaghal ofr H7Hf t CRUMRERSRRELRBr SEARIUN dGLPRG LRSS cHiet ettt
time period and it nenorize a tine zone a beacon and other signal are
recei vierexgeh an| owild dpagy b6 SRR DescOmet Mg ion Wi iBfeds delayed
comuni cati on system according to claim 10, wherein said conmunication

st at i cluexte szt sexhehnpbapshmapracéactarorhani 6f, trengBLEEnRne82&%Par get
interval, which an interval corresponding to a tinme zone with a | ow
frequency at which a signal obtained fromsaid third information, and it
sets a beacon transmssion timng of the |local station to a central tine
of said ta2get A nwemredlessl2commanielessncosmiiben attics? rshigicentaccokaing 1o
claim?7, wherein said conmunication station which received alteration
requesthenessageidf marhkaconine anshhswhdcht ithagoéaom othenspiasion timing
determ nes a new beacon transm ssion timng. 13. A wreless conmuni cation
syst em acaendiyed tfrahathel td¥geterstiacsai dranfoimat bon tdoricer ninggtiken in
network is information indicating whether the local station is in
receptiied statf i Bfwhich pseddarargideacoagsegeal satdanshet . vadueA wifr elsesid
conmmuni cation system according to claim 13,

pseudorandom seguence is transmitted as information indicative of a

delayed amount described in said beacon.

23. A wireless communication system according to claim 22,
wherein each of said communication stations memorizes the wvalue of
said pseudorandom sequence described in said beacon and it
calculates the next beacon transmission timing of said beacon
transmission station by updating a pseudorandom sequence value of

every predetermined period.

24. A wireless communication system according to claim 1,
wherein it sets a predetermined time period in which a beacon
transmission station can transmit a packet with a priority after has

transmitted said beacon signal.
25. A wireless communication system according to c¢laim 24,
wherein it sets a time period in which each communication station

transmit packet based upon predetermined contention control, after
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wher«ein said information indicative of whether the local stationis in
reception state in which timng beacon signal transmt is information
*ndicated by a relative time froma timng the local station transmt
beacon. 15. A wirel ess conmuni cati on system according to claim 13, wherein
sai d specific tjme zone |n which said beacon signal_.is . transmtted j.s set
Lo a (3AFOmRRGIRT FIOM t RREerRA IO 610A W1 S oo oAt ekt 1R SYEran
according to claiml1l, wherein said beacon transmission tim,ng of said
commun? tat+oh C§PaFF6H§m&FtﬁiHa§g?8 HéF%okaF§°5éF3yéasaeﬁpéaggérnined
target beacon transmssion timng by a randomtinme, and describe
information indicative of a delayed anobunt in said beacon. 17. A wireless
comuni cation system according to ¢claim 16, wherein said conmuni catjon

station, whPth DeciieSdffe 6PTEBPL6aEACTOfSES Foe 3CHHA AW ofRerCkiHE | P

plans to transmt a beacon with reference to _a clock val ue nenorized in

. . .

the | oghpreint i wmidt reammMRicatifdr SEETIRT o PBFShI BPTPREE 82 hef gHbb} ngald
station fromtransmtting data over a predeterm ned tinme period 90 18. A
Wi r el ebsaconMinRBaT6R1opPs EEMtaCBOLCAPNF T ES SELE @ PBCkakhériditn AWl FadlY At
sai d communi cati on systens receives a beacon from other comunication |

st ati onaiiit nddafenekned t dhget prbkoR ify aRBHFBSISER G | AEAGODI AP HSSCHP
transm ssion station froma beacon reception tine in consideration of a
tine i atatabhveaof tsangmidebapagheinwithoa Rudordité'ss communi cation system
according to claim18,

27. A wireless communication system according to claim 24,
wherein said communication station, which became aware of approach
of a time at which other station plans to transmit a beacon with
reference to a clock value memorized in the local station, transmits
information for prohibiting a neighboring station from transmitting

data over a predetermined time period.

28. A wireless communication system acceording to claim 24,
wherein each of said communication stations recognizes the state in
which 1t dces not receive a signal from other station over a
predetermined time period calculated by a predetermined procedure
before the local station transmits a packet, and it sets said
predetermined time period to be short during it can transmit a

packet with a priority.

29. A wireless communication system according to claim 28,

wherein each of said communication stations recognizes the state in
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wheriein said conmuni cation station adjusts a clock of the local station in
accordance with a timng of other station, when there is difference

bet ween a target beacon transmission timng of other station predicted
fromthe clock value nenorized in |ocal station and a target beacon

transnlssipn i md%%smhggq resultSef r&msiyfmfa%tagggcggggm Ngeati 3 over a

i ntentl onalfl y delayed beacon transm ssio tinme ed in a beacon from

whi ch &f@E&Eﬁ%‘ dr%&@Aeve;gewo?g%gi@uﬁ%%mgrfglrgr;s%e&é)teénm&' $3cedure

commumi catl on system accoral ng alm19, ai d comruni cation

Cati di ust I ¢ ; O ian.
whon HRRqhec b LeBEs Db chifob EhafbRl LE" 4 Orhedl 1920k OLE s d ] ha
station i

del ayed romthe.target .beacon transm.ssion tir redi ¢t .
the | dusretiriySne SIRTRRE YT dtnie o R0R RO BN, Rl rRgsthidey
16, 91 4 wherein each of sa%djdé:on’rag{ni cation_stati Qns descri bes ?re mef fo%_{er
t her eof 1 Th S U BLacdH'GH T & bsadST t ranshFSSTER i fre TE U ayed™ dfe 15
an external primary factor when it transmts a beacon. 22. A wireless
commn?%%ﬂ%ﬁ system according to claim16, wherein said randomtime wth
whi ch the beacon transm ssion timng is delayed fromthe target beacon

transm ssion timng is given in the formof a pseudorandom sequence and
the val ue of said pseudorandom sequence is transmtted as information

i ndi cative 9f-a? d¥LEPdFSEOGATTHESERFRER i T IEFH G&eOHing to clalm 28,

wherein each of said communication stations transmits a transmission
request signal and recognizes reception of a response to said
transmission reguest signal before the local station transmits a

signal.

31. A wireless communication system according to claim 30,

- wherein each of said communication stations does not carry out
virtual carrier sense when it received the +transmission request
signal correctly and it carries out virtual carrier sense when it

received the response to said transmission request signal correctly.

32. A wireless communication system according to claim 28,
wherein it is determined by sald communication station whether or
not a media is clear over a time period corresponding to a
stipulated maximum signal length before +transmission, when it
attempts to transmit a beacon signal immediately after it is changed

from the sleep state to the active state.
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23. ‘A W rel ess comuni cati on system according to claim 22, wherein each of
said communi cation stations nenorizes the value of said pseudorandom
sequence described in said beacon and it calcul ates the next beacon
transm ssion timng of said beacon transm ssion station by updating a
pseudor andom sequenge \al ue of ever redeterm ned periqd. 24, Aw.rel
cormmuni cat i oR" s té’ﬁrz?\c{(?(?rsdi ﬁ@m{“‘dnﬁéF%}_ﬂL, SYHeTRi RATCSHY atBr el lerr‘r?m%%Zd

time period in which a beacon  transm ssion ation _can transm.t, a packet
£

with a"BRFSITt Faaft eFOMRER-¢3 5hdti PLAGI8RI A cdn "I GRS PUE ™R Qi Pefasco

communi cation system accordi ng to claim 23, \Méer ein it seEDE a ttj me per.ilod
i n whi Ehc cReBiBBMAENPLati BRCLELri 8RY flaAdmPt 2096k &t THEsEdPafoR T & similar
predeterm ned contention control, after 92 4 said_predetermned tine period
in whieRigaedPEACEA EVERENPESFBReEPARPENPEXACEFakEREta packet with a
priority has expired. 26. A wireless conmunication system according to
claim 25, wherein said communication station which conmmunicates with said
beacon transm ssion station can transmt a packet with a priority at said
pr edet er ni ndd -t iAe WiE1e$ s nCRIMBRLSatdCBeaTOHLET afGAcTidy  §PatFmitart?-
transmt a packet with a priority. 27. A wireless comunication system__.
accor divhgrednchailth ZommugHarad iprs A T elmunviebeh ohravani bn2 whTERTbéCaRE LC
aware of approach of a time at which other station plans to transmt a
beaconewithctsefar @iceatid ty cbcktieg uperdmsr i zé@ i vihink |ochBPaseatibh, not
transmts

transmitted ,and it transmits a beacon or a signal similar to the

beacon in the extracted time period.

35. A wireless communication system according to claim 34,
wherein said communication station transmits said signal similar to

the beacon continuously or intermittently.

36. A wireless communication system according to claim 34,
wherein each of said communication stations recognizes the state in
which it does not receive a signal from other station over a
predetermined time period calculated by a predetermined procedure
before the 1local sfation transmits a packet, and it sets said
predetermined time period to be short during it can transmit a

packet with a priority.
37. A wireless communication system composed of a plurality of

communication stations without a relationship of a control station

and controlled stations, wherein each of said communication stations
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information for prohibiting a neighboring station fromtransmtting data
over a predetermned tine period. 28. A wireless comruni cation system
according to claim?24, wherein each of said conmunication stations
recogni zes the state in which it does not receive a signal from other

or ocodt? 8L ORI or B FREL PRl a R T ¢ Fitot s -a Bheparo=Ehfefl LHd Bijon

proceaure erore ocal 1Ton transmts a

det i ned, tj iod., hort i i.t t it . Mt h
oredet gEpLneg LB, RREha: 2Rl a0kl 08, Lt SO0 SIS A BRGkSt: i
V\,herei n, each of sai.d conmunicatipn statjpons r.eco ni zes ,t he t%te i.n %3 i,
whi ch TESRo8s TR8; EMAN e &7 gnhf POt ot ReFUEe AP 5110y EF SaeToFRAREs, i imsy
ti i od | cul_at b , det i d bef t he | I .
Lt AT I PR | ¢ Sarbodal iy Shetal i bt (108 pafi i

be Iong onl%_dur,i ng,saig ﬁre etermned tinme period imedi ately after it
recei vedea>HeacoR™f r8mPofREF -station. 30. A wirel ess comuni cati on system
according to claim28, wherein each of said conmunication stations
transmts a transm ssion request signal and recognizes reception of a
response to_said transm ssion request signal before the |ocal station
transmts a38si ghaMirpilesg wrrPBPEE4 CasMRTN TR THR SFRAWHEE o8I ngt 2 c1H m

30, wherein each_of said communication stations does not carry out
wherein each of said communication stations configure said network

transmits a beacon signal at substantially a predetermined time

periocd.

39. A wireless communication system according to claim 38,
wherein each of said communication stations performs reception
continucusly over a time period longer than 1its own beacon

transmission interval at least once at a predetermined time.

40. A wireless communication system according to claim 37,
wherein said communication station, which became aware of approach
of a time at which other station plans to transmit a beacon with
reference to a clock value memorized in the local station, transmits
information for prohibiting a neighboring station from transmitting

data over a predetermined time period.
41. A wireless communication system according to c<¢iaim 37,
wherein when each of said communication stations heolds data for

other specific station, 1t carries out reception processing at a
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virtwal carrier sense when it received the transm ssion request signal
correctly and it carries out virtual carrier sense when it received the
response to said transm ssion request signal correctly. 32. A wreless
comuni cation systemaccording to claim28, wherein it is determ ned by

sai d CQﬂRgniﬁa&ﬂP@h;£§5&09p$@§EE@ro@ﬁerngka%igﬁdE%ahéw@k@aﬁ O¥Bkod ,t bl it

period corresponding to a "~ stipulated maxi num signal |ength before

transmnj ssj n j t a i beagon, si l5. £l pamegi -
aftewrgi%%@g%%gﬁgéd££??%ﬁé?ﬂg;s egseétg?g]%géghe activggg?éfé 94 §%§§%¥ o

Wi T el eo8: SRITIOL Ot LAN SSYXURDAGHAIUN G I R Al dN 2Peor WOEL! BiABLdspeciric

communt catl on s I'on adds a uni que pr e Wor gl nni ng of a

packet , and it. al sp. add 1.d- . Lm.Jar unique word to every
predet%F%?h%% %%@Igéﬁlfgﬁgtﬁ¥g§§£?k?ﬁ§%e?e§§g%éﬁﬁunication syst em accor di ng
to claim24, wherein said comrmuni cation station, which transmt a stream

traffic extracts a plurality of tine period in which a beacon is not
transmtted and jt traq$n1ts a beacon, or aégl nal S|mlﬁy&§o %Qecfga

on4in
the extract&d-tithe pEFE8S 38R FRFER8 M cAT1ON Syt em accor |n%1Vo
claim 34, wherein sai.d comuni.cation station, transmts, said signal..si.m.]a
fo t HENBESERNSEoMt FRGGUL R i trhest rﬁf“tee%'ﬁ%ﬁé SONRE WP FRFSR BaAmitT it
system according to claim34,, wherein each of said conmunication stationsci
¢ ecognFERESTHECSRG! 8 PR GHF | S5 HBeBNaEr ol V% STORAFTFY ot olREPETS

station.gger g, predgtgrnined time period cal culated by a predeterm ned
pr oced®it ordinary data.

43. A wireless communication system according to c¢laim 37,
wherein said communication station enerxgizes a receiver over a
predetermined time period before it transmits a signal to detect the
presence or absence of a signal transmitted from other station to
thereby execute access control for avoiding collision of packet

communication timing with that of other station.

44. A wireless communication system according to claim 43,
wherein it is determined by said communication station whether or
not a media is clear over a time period correspeonding to a
stipulated maximum signal length before transmission, when it
attempts to transmit a beacon signal immediately after it is changed

from the sleep state to the active state.

45. A wireless communication system according to claim 43,

wherein when each of said communication stations holds data for
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before the local station transmts a packet, and it sets said

predeterm ned tine period to be short during it can transmt a packet with
a priority. 37. A wreless comunication system conposed of a plurality of
comuni cation stations without a relationship of a control station and

controlkgd statd ons; . WaekL et Bneach of ¢ sahsh SORBUNGALdAN ShahbPDSe@5data to

perforns reception operation during a predetermned tinme period after it

has transp tied. 2 ie_%&éﬁig gfi%itonstaocpscﬂee;%mﬂn@ HReAL I ONST RN e Fic

signal 1s not transmtte uring sald predetermned tine period until it

al s not i g’ sal e ned t1me peri
N B e e S e L S

said communi cation stations configure said network transmts a beacon
signal at substantially a predetermined tinme period. 39. A wreless

comuni cat| 9% SV A di rc‘;%mtm%n%'c%ittrl‘o%&%%%‘?Sﬁe%{‘cfoarc&‘ing% 38 de1ainm 45

communi cat i on ‘st'ati ons pertorns reception InuousTy ovet a tine period

| onger than.its q eacon _transm Ssi interval ,at | east .once at .

e adet whAtRar mrmd o Nt IR Sh Bl CAE b B ERA AR Bingshed
37, mherein.gaLd conqgnication ;ﬁ tiqn, which pbecane aware_of approach q%
a time CARTRATEAGEhET REATTOnTPI §AL3 SGPAIE A t FAT PealBn WY Fet STeHeE T
a clock value nmenorized in the local station, transmts infornation for

pr ohi bi*-*Hg °& H82FHb &Yy station fromtransnitting data over a
predetermned tine period.

47, A wireless communication system according to claim 37,
wherein each of said communication stations attempts to transmit
data to a station which 1s recognized as a destination station in

receiving mode when it transmits data.

48. A wireless communication system according to claim 37,
wherein each of said communication stations attempts to receive a
beacon from other station recognized by the local station if it is

determined that the local station is in the communication state.

49, A wireless communication system according to claim 48,
wherein each of said communicetion stations describes information
indicating that it has data to be transmitted to specific other
station in a beacon transmitted from the local station and a
communication station, which received said beacon, ask the beacon
transmission statiom to transmits an data if it is determined that

said communication station holds data to be transmitted to the
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41. -A wirel ess conmuni cati on system according to claim 37, wherein when
each of said comrunication stations holds data for other specific station,
it carries out reception processing at a 96 time in which said specific
other station transmts a beacon, and it attenpts to transmt the data to
said ofher specific station in accordance with a predeterm ned procedure
after §F8°8tﬁ8F9é58cF$FEl°§ration has finished transmitting a beacon. 42.
A wirel ess comruni cati on system according to claim4l, wherein said data
transmtted after said other station has finished transmtting a beacon is
dat a havingﬁﬁularge,e rgency as conpared wth ordinary data. 43. A

wirel ess conrttunitat?'df ehPEEEEHERIG“Po TYRFTT3 RS A &g gclaim 48,
comuni cati gn station energizes a receiver over a predetermned tine
peri od"BEFELE | $2tHafEii T 5% siHEMHE et Bt SUTESTor 866RceRBF abSETRRE of T
signal transmtted fromother station to thereby execute access c¢antrol |,
for avbPAPAYScOR| iRGAFPHF HFEARE tteshminPEat # orPRY $d Inlf wistid bt of others
station. 44. A wireless comunication, system according to claimd43,
wher ei ARFETPSTEEL Sittithed2b§ TEBrRRINT Cat F6ATIPAL i VPt RBE GFOHB GRte
media is clear over a time period corresponding to a stipulated maxi mum
si gnal WkehgEB1BefBrE1fignSHRSIOON eviflevhien 14t iemAtes tfe thheh SRV e BeIElont
signal imediately after it is changed fromthe sleep state to the active
st at e. wB5CchALRl £6l abdechrmigiceavicon dpscom £Eodr didg sPeeidiya 43atiivdr-ei n
when each of said comrunication stations holds data for
51. A wireless communication system accerding te c¢laim 37,
wherein each of said communication stations can continue to perform
reception operation during a predetermined time period after it has
transmitted some signal and it can stop reception operation until it
receives a signal next or until a transmission reserve time when it

does not receive a signal for the local station during said

predetermined time period.

52. A wireless communication apparatus operating decentralized
distributed type communication environment constructed such that
respective communication stations transmit beacons indicative of
information concerning a network with each other at a predetermined
time space comprising:

communication means for transmitting and receiving wireless
data;

beacon signal generating means for generating a beacon signal

indicative of information concerning the local station;
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97 other specific station, it attenpts to transmt nenorized data to said
ot her specific station at the timng before said other specific station
transmt beacon in accordance with a predeterm ned procedure. 46. A

Wi rel ess communi cati on system according to claim45, wherein said data

transmtted after said of her station has_fin shed ransmtti eacon i
dat a havi ngbﬁaFSPgesjé?Fé?beﬁ@?ig§l&?rrp%?%las vr%l,iotrh %?%{L}ﬁ%%lﬁlgdéat aggigégA%ciéhéf
W reless co ni_cati on system accordi to,.claimg37, wherein _each of. said
connunFES?FgggsFEPWoﬁsn&ﬁ?@%ﬁf&”@bS%F%ﬂ?ﬁiPy §2r8 F@mQQQﬁ%%Eﬁ?qM%%ﬁ?%@:gnd
recogni zed as a destination station in receiving node when it transmts.
data. 48. AbWMABPessCRb rﬂT%ﬁ?%n5§V%t€ﬁP§E€g}d%ﬁb fo RFRTH 37T A HRRRYSS FPO1
each of said communication stations attenpts to receive a. beacon from

ot her SLBAPENSFelBRTy 88 18y CONEUPOCAT - OratieghS f£HAnSE EAGRaRTITed ¢ hat t he
| ocal station is in the communication state. 49. A wireless comuni cation
system according to claim48, wherein each of said comunication stations
describes information indicating that it has data to be transmtted to
specific ot Rér Astatfehess SOPBHBSA2EASRS ARREE T FHrFHRAI t6t &M atror
a communi cation station, which received said beacon, ask the beacon,
transnivbsirenanst aeien ipfermathPRs WRERERIRY ithe sn@érers negithgp §aj dthe

comuni cation station holds data to be transmtted to the 98 beacon receive
st ati oheabon Agsinegladsst cdmami ca@tlidon bppaem &damadi ngae @ wing 4greans  1s

information indicating whether or not the local station is aware of

a time at which a beacon signal is transmitted.

54. A wireless communication apparatus according to claim 52,
wherein said +timing control means transmits a beacon signal at a
predetermined time space when & communication station joins a

network.

55. A wireless communication apparatus according to claim 54,
wherein said communication means performs reception continuously
over a time period longer than its own beacon transmission interval

at least once at a predetermined time.

56. A wireless communication apparatus according to claim 53,
wherein said beacon signal generating means, which became aware of
approach of a time at which other station plans to transmit a beacon
with reference to a clock wvalue memorized in the local station,

transmits information for prohibiting a neighboring station £from
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wher-ein said w rel ess conmuni cati on system does not attenpt to receive a
beacon transmtted froma specific station if it is instructed that said
comuni cation station should not cormunicate w th said specific station
even when it is set to the environnent in which it is able to receive a
beacon from said specific station. 51. A wireless comunication system
accor diFRP Bl erEeh 97ta WNEFeitn RFRIPTHIEANYY RMAR catf ontseRErghgeasaid
continue to perform reception operation during a predetermned tine period
after ¢emmemicathpRniesrd Sonbranghal aAddi PEESA%stop reception operation
until it receives a signal next or until a transm ssion reserve tinme when
it does not receive a signal for the local station during said

predeterm ned time period 52. A wireless communi cati on apparatus operating
decentral i z2d. 8i stimdased cypeuebawbhdeatPBRLaHvSr igehsE? uet-admsch
that respective conmunication stations transmt beacons indicative of

i nf or mebéveicomeedninfoamatiapnr kndichtéaghwbehberap rangite ddicedwicadd s teithen
space conprising: comuni cation neans for transmtting and receiving

W rel ess datzace bedicom diigmal agendrith ng neaasofiors igmedr attsngt vamemtored 1is
signal indicative of information concerning the |ocal station; 99 beacon

si gnal impatwyat hgn mearsi dadredanay y 2i ngeha bsag ot isiegriedtweareseéd ftigm aand a
nei ghbori ng station by said comuni cating neans; and tim ng control neans
for copimel Atnghacheanenlbransekasion ttrknsngtat awbeekosaisdgoednuni cation
means transmts beacons.

58. A wireless communication apparatus according to claim 53,
wherein each of said timing control means determines a beacon

transmission time based on information obtained from a beacon signal,

analyzed by said beacon signal analyzing means, from other station.

59. A wireless communication apparatus according to claim 58,
wherein said timing control means continues to recelve a beacon from
said communication means over a predetermined time period before
starting transmitting a mnew beacon, 1t .holds reception time
information of a received beacon transmitted from other station as
first information and it shifts information described 1in said
received beacon indicating whether or not the local station is aware
of a time at which a beacon signal is transmitted based upon said
information and it holds the shifted information as second

information.
60. A wireless communication apparatus according to claim 59,
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53. ‘A wirel ess comruni cati on apparatus according to claim52, wherein said
i nformati on concerning the network witten in the beacon generated from
sai d beacon signal generating neans is information indicating whether or
not the local station is aware of a tinme at which a beacon signal is

transmLfed, 54,4 WMLELE:S-SOITYNI Al on anparalus QC%%rcd‘p’QT&no ElRLM32 o
wherein sard tirming control "méans transmts a beacon sign§1 at 'a
predeterm ned ti,ne .space en comuni cation _statjon joins.a_ netwyrk. .55,
A i 1 o EREOBormI Lt RO ADAF Lt oL SERSY i FBe ol Lan b LA eph: Hign e
connunifagion nmeans_per.f or ns recggtiﬁn conti.nuo S|§ LQver i

hahCTt 33 £

t Jd.od
| onger® S3But hEavGT (TRA TS ORS TS YAF ST hE TP ERet TonEE E TR IeS 20

predeterm ned_tine. 56. A w.reless comunpjcation apparatus according to
Ol ai m S3CCERALY i Wat 6P bEadiT Sy rafC GRNET At FABSTEHALS whr CPRBEC AP "

of approach of a tine at, which other stati&n, lans to transmt a beacon,
Wi th refefeRcéPR6%addl Gekkddtle MDY 2R TN theSPEEalP SPAG6N, Fr AT HSH 1"
information for_ prohibiting a neighboring station from 100 transmtting
dat a obéReaCpr EBEt APAFhedtFErPEd tand FENERELt2ES &4i dadSmhadiocdt ilort Shears

to transmt said beacon. 57. A wireless comunication apparatus accordi ng
to claim53, wherein said information indicating whether or not the |ocal
station is aware of a tinme at which a beacon signal is transmtted is
i nformati onélndifcateeReh Feraunieatind BEPRESTSaiarearRinthdta cliadd R0,
which the local station transmts a beacon signal.
wherein said timing control means attempts to receive a signal
transmitted from other station by sald communication means during a
predetermined time periocd and it holds a time zone with a small

frequency at which a beacon and other signal are received as third

information.

62. A wireless communication apparatus according to claim 61,
wherein said timing control means extracts each beacon space
information, it determines an interval corresponding to a time zone
with & small freguency at which a signal obtained from said third
information as a target interval and it.sets & beacon transmission

time of the local station to a central time of said target interval.

63. A wireless communication apparatus according to claim 58,
wherein said timing control means determines a new beacon
transmission time if said beacon signal analyzing means Jjudges a
beacon transmission time alferation reguest message from other

station.
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58. ‘A wirel ess comruni cati on apparatus according to claim53, wherein each
of said timng control neans determ nes a beacon transm ssion tine based
en informati on obtained froma beacon signal, analyzed by said beacon
signal anal yzing nmeans, fromother station. 59. A wireless comunication
apparatus according to claim58, wherein said timng control neans
continues to receive a beacon from said communication nmeans over a
predetermned tine period before starting transmtting a,neM/beacgn" it
hol ds recepffon?t ierels¥or ARPTBRLEATACR e CBPRER tHEa CET XM 1P e 8L AMBM>2 -
other station as first information and it shifts information described in
said vkeseied peb@oniHiRFRAEIOR WRSIIRIGY ndtet heetBesk stefForPee aviar &
of a time at which a beacon signal is transmtted based upon said .

i nf or naefoanandenerfbeds tHemshispidd PERSORAt iSGANAS sOEHFE 2 HYCor FARSIGn. 15
60. A wirel ess comunication apparatus according to claim59, 101 wherein
sai d comionnesiPon isdiciadd nex tibedihe m qecept | Bhe t 1 aBabf Sh2theBcoS, amiitéh of
the |l ocal station or the | ocal station and other station can receive, from
sai d secbhdei atowhathon, riecedaedr keaeonan ignatle Agalt ran swhitéleda beacon
reception tinme space becones a nmaxi num beacon space as a target interva
and it sets a beacon transmssion tinme of the |ocal station to a central
time of said target interval. 61. A wireless conmuni cation apparatus
accordi ng t é65cl @ mbfelesdhecemmusdcdtibn rgreoattnel awemsiiatd ebpt sledm 64,
receive a signal transmtted fromother station by said comunication
means @HeirBgna spi@ddrdiormead.dr méngécebdvandf t wheltdsra ¢r mmozonghei tipcal
smal |

station is aware of a time at which a received beacon signal is
transmitted is information indicated by a relative time between said

time and a transmission time of a beacon signal from the local

station.

66. A wireless communication apparatus according to claim 64,
wherein said speéific time zone in which said beacon signal is
transmitted is set +to a transmission prohibit interval by
information described in the beacon generated from said beacon

signal generating means.

67. A wireless communication apparatus according to claim 52,
wherein said timing control means delays said transmission time of a
beacon signal transmitted from a communication station within said
network from a predetermined target beacon transmission time by a
random +*ime and said beacon signal generating means describes

information indicative of a delayed amount in said beacon.
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frequency at which a beacon and other signal are received as third
information. 62. A wireless comuni cation apparatus according to claim®61l,
wherein said timng control neans extracts each beacon space information
it determines an interval corresponding to a tine zone wth a snal
frequency at which a signal obtained fromsaid third information as a
target interval and it sets a beacon transm ssion tinme of the | ocal

station to ag ce@nﬁaﬁéiég%oéo fuf %QEQ hp?g&g@h 63 cAMWIEL! £5Sc1aim 67,

comuni cati on  apparat us accor er el n sal timng contr ol

means etermngal IR DSACan L { ABSMLSI ARG WS, SAlChiPeacots! dighe of

analyiv %ns judges 2on t

ansmssi eration request
nmessage from r tatlon Q2 64 A wi_rel.ess cqmuni.ca arats
accor diig v8° IS nf52 e A & % Bai hFﬁféFatﬁPgnpconceF%ﬁng thﬂﬁét Eﬁ?‘con
descri be

beacon generated_from sai d_heacon 5| nal o%erleraE tlgm %Qfds

i's iangﬁaFFgﬁrFHSFcﬁPlﬁgcﬁﬁg hEPLEF ASTOrRE SodR Hfariosh i $ Bware o

ti d I tr I

communi BA6FOR  APar AU TR a i ?%axa?%émﬁmgméﬁﬁmns5fans“ﬁ¥r%f%2rf. o
i ndi cative of whether r not, t he | ocal statl nis awar e of a_tine at 41
a recefldE8 B¥&CoR RGTFEFEIRFENBRTEPEd s & MHGTTRR | DAY i ndi EREEF BT % et
relative tine between said tinme and a transm ssion tine of a beacon signal

from t RRMMBRAFATAPRt PEANSEEC ATRPFEBds Sadamrssidderdn 1259434 accor di ng
to cl ai m 64,

69. A wireless communication apparatus according to claim 67,
wherein when sald communication means receives a beacon from other
communication station, said timing ceontrol means calculates a target
beacon transmission time from a beacon reception time in

consideration of a time indicative of said delay amount.

70. A wireless communication apparatus according to claim 69,
wherein said communication station adjusts a clock of the local
station in accordance with a timing of other station when a
neighboring station target beacon transmission time predicted from
the clock value memorized in the local station and a target beacon
transmission time of a beacon transmission station which results
from subtracting a time at which a beacon was received in actual
practice and an intentionally delayed beacon transmission time

described in a beacon are different from each other.
71. A wireless communication apparatus according to claim 70,
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wher.ein said specific tine zone in which said beacon signal is transmtted
is set to a transmssion prohibit interval by information described in the
beacon generated from said beacon signal generating neans. 67. A wireless

comuni cati on apparatus according to claim52, wherein said timng control
means del ays said transm ssion.tine on.si gnal fgggwnittggafrom

. of a _be

communiReF FOR 13T o PR 2EAPE  RET WPk far%gﬁllsécspr%de% ST n8d tHger 02
beacon transm ssion ti by a. . randomtinme and sai d beacon signal
gener at FAGLARanE G€§8FHEB§¥ Pt rﬁa%?@ﬁnﬂnﬁgchiﬁg 62, l&@l&?%& ERSurPHIEt
sai d beacon. 103 68. A wireless co nicatj on apparatus according to clai.m
67, \PRREPR ShARPHELEBIOR] gdl® gétler APPngPREGRE. WHICIIDECIE et 1o
approach of a tine at. which other station plans to transmt a beaggn mﬁ&p
r ef er eheda¥8da IOPLkERal G THBRoMSASPT ntTARSPLERIORt &7 Gn PLRflfcted by the
information for prohibiting a neighboring station fromtransmtting data
over alpfedefERftABd period to a beacon and it energizes said
comuni cation neans to transmt said resultant information. 69. A wireless
comuni cati on apparatus according to claim67, wherein when said
communi cati on neans receives a beacon fromother comunication station,
sai d tinmi ng72entr ofirekess capenPai eatach apgeRrabdgc AFITHHAE s§P of Leime 67
froma beacon reception tine in consideration of a tine indicative of said
del ay wheuain #6idAbgiacehessJosfngsincapiténdapsansgt 4 seedded g ded 301 &MABY:
wherein said conmuni cation station adjusts a clock of the local station in
accor daficeawi bhaaoti ntngnehissher stameonimhespid beacon if said beacon

transmission time is delayed due to an external primary factor when

it transmits a beacon under control of said timing control means.

73. A wireless communication apparatus according to claim 67,
wherein said random time with which the beacon transmission time is
delayed from the target beacon transmission time is given in the
form of a pseudorandom sequence and the state of said pseudorandom
sequence is transmitted as information indicative of a delay amount

described in said beacon.

74. A wireless communication apparatus according to claim 73,
wherein said timing control means holds the state of said
pseudorandom sequence described in said beacon and it calculates the
next beacon transmission time of sald beacon transmission station by

updating a pseudorandom seguence value of every predetermined period.
75. A wireless communication apparatus according to claim 52,
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nei ghboring station target beacon transm ssion tine predicted from the

cl ock value nenorized in the |local station and a target beacon

transm ssion tine of a beacon transm ssion station which results from
subtracting a time at which a beacon was received in actual practice and
an intentionally del ayed beacon transm ssion tine described in _a beacaon d
are difREeFeHD FPIM daldh e herntyat ﬂ?ﬁPFa%§£§<ﬁnﬁﬁﬁ§% ET B G PparBfud e +°
according to claim 70, 104 wherein said comunicatjon sta%ion ag&u%ts.

cl ock ¥ vhécho@alPeastost TP NSttt Wt hCal t Fhihg™of 6t R& ?taﬁ%%? a
when the target beacon transm ssion tinme of the beacon transm ssi.on

stati oprierifEl af&err et r@wwawdhe%wangﬁ?sgraﬂswme& &arct &FAFP™
the local station. 72. A wireless communication apparatus according to

cl ai m 8¥gnahherei n sai d beacon signal generating neans describes a del ay
amount of a beacon transmission tinme in said beacon if said beacon

transm ssion tinme is delayed due to an external primary factor when it
transmts a beacon under control of said timng control neans 73. A |

Wi rel ess coffiunification ephacenyyniessidhngrpe reitdismBLording et saigd™ 72
randomtinme wth which the beacon transm ssion tine is delayed fromthe

t ar get wheaedn tradsmicewivon dation sSigviem i sethed toRfn PPriogsaddstbifdorgach
sequence and the state of said pseudorandom sequence is transmtted as

i nf or mabimonni ndicdani veasfica delrdy rawodransgdserione daiseds aindTh asessie tegnined
wi rel ess conmmuni cati on apparatus according to claim 73, wherein said

ti m ngcennthalomeansntodUs atfterst g edofprsgietermined time period in which

said beacon transmission station can transmit a packet with a

pricrity has expired.

77. A wireless communication apparatus according to claim 76,
wherein said communication station which communicates with said
beacon transmission station can transmit & packet with a priority at
said predetermined time period in which said beacon transmission

station can transmit a packet with a priority.

78. A wireless communication apparatus according to claim 75,
wherein said communication station, which became aware of approach
of a time at which other station plans to transmit a beacon with
reference to a clock value memorized in the local station, transmits
information for prohibiting z neighboring station from transmitting

data over a predetermined period.
79. A wireless communication apparatus according to claim 75,
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pseudor andom sequence described in said beacon and it cal cul ates the next
beacon transm ssion tine of said beacon transm ssion station by wupdating a
pseudor andom sequence val ue of every predeterm ned period. 75. A wireless
comuni cati on apparatus according to claimb52, 105 wherein said timng

cont ' Qi JRAN? S€18 sRLEGIANIDNOM fL0Rs PRELOMn: HAsWANEN ADEACER which it
a ?(et W Ra

transm sSion s ron can-transmt a pac prlority after said

commnl <l 1 g0.as s 41 AUSHLL! St ae! g herc Qb sl nalue e, Bouteless neo
sLation SeLe o am et o Wil SASh, FOTLCallon shaton Pl onthan
precdeter n ped LLTE.Rorlod Lo pod bepcon, £ apaaEaton, SLAl 0.5 o
comunl saticn. aphar atus accordlng,8aC oL 18, hereL .S ¢ comieaan

transmt a packet with a priority at said predetermned tinme period in

v

whi ch &R BERcHRRrAnBRTSEFBA- station can transnit a packet with a
priority. 78. A wireless conmunication apparatus according to claim75,
wherein said conmuni cation station, which becane aware of approach of a

time at which other station plans to transmit a beacon wth refer(:a[nce toga
cl ock val ueBfrendr g iars HeOMBeR} CaEAPT 0APPRFAAYRI A LA P ofitRSF 77

prohi biting a neighboring station fromtransmtting data over ) )
pr edet'd@red el géﬁgoﬁ;mlng control means recognizes the state in which it

does not receive a signal from other station over a predetermined
period calculated by a predetermined procedure before the local
station transmits a packet and it sets said predetermined period to
be long only during said predetermined time period immediately after

it received a beacon from other station.

81. A wireless communication apparatus according to claim 79,
wherein each of sald communication stations transmits a transmission
request signal and recognizes reception of a response to said
transmission reéuest signal Dbefore sald communication means

transmits a signeal.

82. A wireless communication apparatus according to claim 81,
wherein each of said communication stations does not carry out
virtual carrier sense when 1t received the transmission reguest
signal correctly and it carries out virtual carrier sense when it

received the response to said transmission request signal correctly.
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79. \A Wi reless communi cati on apparatus according to claim75, 106 wherein
said timng control neans recogni zes the state in which it does not
receive a signal fromother station over a predeterm ned period calcul ated
by a predeterm ned procedure before the local station transmts a packet
and it sets said predetermined period to be short during a predeterm ned
time period in which it can transmt a packet with a priority. 80. A

W rel ess communi_catj on, apparatus according to claim 79, erein said
timng contPol Aedhsts nF?@@uPHEagfﬁPe%ﬁPﬁﬁﬁﬁﬂﬁiﬁCCQﬁéib%o%o 3&%&3%9'

signal fromother station over a predeterm ned period calculated by a

or odot BRAFASE priocktiu A8 HEMGRESt Y | BEAR RO A ridfs s FL0 H0palREtaRd 9%
sets said predeterm ned period to be long only during said predeterm ned
time pBPFodai niediat el§ afteR™ |PVeBcet veti®e bR r iR Ot HETORE AT ot B1.2
A wirel ess comruni cati on apparatus according to claim79, wherein each of

. v

sai d cenipnlaaeron MeKIMUBhs ThHEMSi t seBIER anBREQEPON LT PEGHESE 18 gndINeEnd 1t
recogni zes reception of a response to said transm ssion request signal
bef or eas hpHPESMFANItEARISHA thBaleaconafsnes dmgiagialtelgn afLsd righ eiss changed
communi cati on apparatus according to claim8l1, wherein each of said
communfcamni thessaeepns tddes toottheamoyr izigt statet-.ual carrier sense when it
received the transm ssion request signal correctly and it carries out
virtual carrier sense when it received the response to said transm ssion
request signal correctly. 107

84. A wireless communication apparatus according to claim 79,

wherein said communication station adds a preamble of a unique word
to the beginning of a packet transmitted from said communication
means and it also adds a mid-amble of a similar unigue word to every

constant payload length.

85. A wireless communication apparatus according to claim 75,
wherein said timing control means, which received a stream traffic
transmission request, extracts a plurality of intervals in which a
beacon is not transmitted and 1t transmits a beacon or a signal

similar to the beacon in said plurality of extracted intervals.
86. A wireless communication apparatus according to claim 85,
wherein saild communication station transmits said signal similar to

said beacon continuously or intermittently.

87. A wireless communication apparatus according to claim 85,

wherein each of said communication stations recognizes the state in

108



83, .A wirel ess communi cati on apparatus according to claim79, wherein it is
determ ned by said comruni cation station whether or not a nedia is clear
over a time period corresponding to a stipulated maxi num signal |ength
before transm ssion when it attenpts to transmt a beacon signal

imredi ately after,it is changed. fromthe sleep_stat th Lye e.
84. A ‘&H“é esst cSiffithi (?é’tgﬁi oﬁggﬁbg?at%s S EEHi l[r%grcJ o) §Ité|8:ﬁ1 7%?‘9%\%%& néagéaiad
conmmuni cati on stati,on adds a reger‘Tﬁ‘QP‘:-ﬁeﬂ f _a_ unigye word o_t he beqi nnj f
o paCKRTCRF EREAT LB PRGNS A1 e GBt | B HEGHE GhBSTt PAFES aags b5 roTe
m d-anble of a.simlar unique word to ever constant payload_ | ength. 85.
wi r el €88 coffithi é&tait&ﬁnaﬁﬁ:g‘%}stsacacoﬁ’%‘?]ﬁ%yt%n | & ms?g,g %\% ré-‘irl‘?r%1 écie(fmlnEdA
timng control neans, which received a streamtraffic transnjssion, . hoit
requesPer 2REr &6t & PIOFEI A 180 it RTSIPECFRIIRT c RS RIS | §2n8pch 2
transmtted and it transmts a beacon or a signal simlar to the beacon in
sai d pFaRaFreysBitert Packed WatBr #aPE1°86 YA wirel ess communi cation
apparatus according to claim@85, wherein said conmunication station
transmts said signal simlar to said beacon continuously or
intermttently. 87. A wireless comunication apparatus according to claim
85, wherein88ach &f s#ided&miuni ERFFOARISEIICHNs PEESFRITFEs t FOTEE % 108
which it does not receive a signal fromother station over a predeternined
per i odcemihunlarsdoby siapietedr B Mod SPrEoce FPFEBECad ot I8¢ SteERICTRASSh °of
transmts a packet and it sets said predeternmned period to be short
dur i ngaa pineddtidrni agd commungeritd@ni rs ki kdng t without a relationship of a
control station and controlled stations further comprising:
communication means for transmitting and receiving wireless
data; and
control means for performing reception operation during a
predetermined time period after said communication means has
transmitted a signal and stopping reception operation until a signal
is received next or until a transmission planned time when said

communication means does not transmit a new signal during said

predetermined time period.

89. A wireless communication apparatus according to claim 88,
wherein said communication means transmits a beacon signal

periodically at substantially a constant space.
90. A wireless communication apparatus according to claim 89,
wherein said communication means continuously performs reception

over a time period longer than a beacon transmission space of the
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can transmt a packet with a priority. 88. A wireless conmunication
apparatus conprising a conmunication station of a wireless conmuni cation
system conposed of a plurality of comrunication stations wthout a

rel ationship of a control station and controlled stations further

conprishgl SPAPUBhCAbLENtABANSHESr ihr angBtilikAd+and.receiving wrel ess
data; and control neans for perform ng reception operation during a
predeterm ned tine period after said comunication neans has transmtted a
signal and stopping reception operation until a signal is received next or

until a traggm %_sim_»ézﬂ@yﬂeéolﬁrhmw@@fo:%aggpaﬁgmnia%tdﬁan?eaw dogsmnals,
transmt a new signal during said predetermned tine period. 89. A

Wi rel g55. £OPUAL G AL IORRRRALAL WS ARGH NEh 1o A&t iMBBavaibes i Bppabdch of
comuni catl on neans transmts a beacon signal periodically at

subst ant Lally acCcopgt ant i s%%x&ég\évi nﬁgé%s LOMPALGRL 0N, ARPAT IS w1 th

accor ng to claim 89, rern sail ni cati on neans conti nuousl Yy

perfOr%f%ﬁgﬁ%ign?f?o%gt\é%cﬁ LLMGePRERSY; LAROSE han 1§cgﬁaggﬁtt%ﬁr}5@r%%\9ﬂts

space station nore than once in a decid ime. 91

W reles Lcation c j . aj el i :
bommuni a5 PIREELE b8 R S G b D St PhEPon PRERE D83 cring
other station_plans_t ransm.t eacon with reference to a clock val ue
nennri§ 2 RV Ehe”| BESFCSEATTERY ??gﬁgéfts information for prohibiting a
nei ghboring station fromtransmtting

92. A wireless communication apparatus according to claim 88,
wherein when said communication means holds information for other
specific station, it carries out reception processing at a time in
which said specific other station transmits a beacon and it attempts
to transmit memorized information to said other specific station in
accordance with a predetermined procedure after said other specific

station has finished transmitting a beacon.

93. A wireless communication apparatus according to claim 92,
wherein said information transmitted after said other station has
finished transmitting a beacon 1s information having a large

emergency as compared with ordinary data.

94, A wireless communication apparatus according to claim 88,
wherein said communication means energlzes a receiver over a
predetermined time period before it transmits a signal to detect the

presence or absence of a signal transmitted £from other station to
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data over a predeterm ned period. 92. A wireless conmuni cati on apparatus
according to claim@88, wherein when said communication neans hol ds
rnformation for other specific station, it carries out reception
processing at a tine in which said specific other station transmts a

beacon, And bl AILIPLS JO.JIANSMLL BEMOELZCL JIHAIR! EOR1 1§81 881 O £t hifcicot
T f°a p proce

specifrc station 1n ~accordance W't redeterm ne ure after "said

ot her specific_,station.has. fini r itti eacon. 93. A wireless
comunf %?F%ﬁcaﬁﬁgflafcﬁglg?cgﬁ%ﬂnéﬂgg %Ifg:g% 5%, Sr&\%ﬁgrogﬁ'n sai d i nformation
transmtted after said other station has finished transmtting a beacon is

information having a large energency as conpared with ordinary data. 94. A
Wi rel ess co ni_catj on apparat us _according to cl.ai m88 erepLn sai

conmuni cat i ‘n@an%l%%e?lg?z‘égml&u?é%%%% %‘?éjrarz?tuﬁ’r eaacecfoerrcyn\%‘hnr%djc?i ngagé“ri%%'
bef ore {lt transpits a .sd'sgnal to detect the prﬁiencg Oé agsence.%f a s.lioc_gqnai
t r ansnEEEELPr RSOt T S tHIFBH 1 T Y theFRDy2 6k ELRER 5RcEEE7E0AtT &1 FH 2

avoi di ng col li sion of packet co nicatjon timng with th of aqt.her

Sati ORPTEE. LA WiAelRadh COMRAALaLT O BhpaFaPUR SEEGFAFfg S AR bEEate.
wherei n when said comyuni cation neans attenpts to transmt a signal fter

it hasPBéeR ERakgeasIisHmitRe diteds SEfEFMGahdYasaivk cordret f’%ﬁlbsr Gﬁb‘fmg

transmssion, it is determ ned by said control npeans during a.tine perio%

cor r espofidigg BeF 1tk GATIRARABHL MAXFIURTSi §RAPUL8REEN Xk BERe S ign a0t FTHE"

nedia is clear. 96. A wireless comunication apparatus according to claim
94, whether or not the media is clear.

96. A wireless communication apparatus according to claim 94,
wherein when each of said communication stations holds information
for other specific station, it attempts to transmit memorized
information to said other specific station in accordance with a
predetermined procedure immediately before said other specific

station transmits a beacon.

97. A wireless communication apparatus according to claim 96,
wherein said information transmitted after said other station has
finished transmitting a beacon is information having a large

emergency as compared with ordinary datsa.

98. A wireless communication apparatus according to claim 88,
wherein each of said communication stations attempts to transmit
information to a station which is recognized as a destination

station operating to receive information when it transmits
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wher.ei n when each of said conmunication stations holds information for

ot her specific station, it attenpts to transmt nenorized infornmation to
said other specific station in accordance with a predeterm ned procedure

i mredi ately before said other specific station transmts a beacon. 97. A
wreless_co ni cation apparatus according to claim96, wherein said
infornﬁ?F%ﬁﬁgfhﬁgnitted after said other station has finished transmtting
a beacon is information having a | arge energency as conpared with ordi nary
data. 98. A wireless conmunication apparatus according to claim 88,

wherein each_of said comunication stations attenpts to tr.ansmt .
nformati om0 & ST e hnFCTTST PRE O F08 2EE HR e IR ot SRR 88
operating to receive information when it transmts 111 infornati%n. 99.kﬁ
wi el e€REEBHRUAPLAL I EiPar&t R afE6PUPHY €6 AXHThEB, 2 RABFEPnTEQMy Other
control neans attenpts to_receive a beacon fromother, station recaognize

by theSFREAPRSFEREPERLEET PYi $hged 8FATNEFHHRD tife 1T dCaleSeArI aIFT St
conmmuni cation state. 100. A wi reless conmmunication apparatus according to
cl ai m bocalwhbrEifneaéhisf t8&i FOPBHRRARCAPR0R t8iC4ti ons descri bes
information indicating that it has information to be transmtted to
specific other station in a beacon transmtted from said comrunication
means and performs transmission after it received a transm ssion request

si gnal from 88 dRotierelstsR | grunapica il of raPRasa bwtmBAFeaEiBE Apparadds 29

according to claim99, _ .
wherein each of said communication statlions describes information

indicating that it has information to be transmitted to specific
other station in a beacon transmitted from said communication means
and performs transmission after it received a transmission request

signal from said other station.

101. A wireless communication apparatus according to claim 99,
wherein said control means does not attempt to receive a beacon
transmitted from a specific station if it is instructed by a signal
received by said communication means that it should not cqmmunicate
with said specific statioﬁ even when it is set to the environment in

which it is able to receive a beacon from said specific station.

102. A wireless communication apparatus according to claim 88,
wherein said control means can continue to perform reception
operation during a predetermined time period after 1t has
transmitted some signal and it can stop reception operation until it

receives a signal next or until a transmission planned time when it
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wher-ein said control means does not attenpt to receive a beacon
transmtted froma specific station if it is instructed by a signal

recei ved by said communi cation neans that it should not comrunicate wth
said specific station even when it is set to the environnent in which it

|5 b1 agka 1868l Vecacttacon Lomsg despectilc pLation:d0%u, A MEELESSasa

communi catl on apparatus accor erelrn sal nmeans

can Cogékﬁéﬁe%ﬁiﬁ§§f%ﬁ ergﬁﬁﬁ%kpn operation during a predetermned tine

peri od ran ed sone signal and it can stop reception
operation until it receives a signal next or until a transm ssion planned
time when it 112 does not receive a signal for the local station during

sai d predeterm ned time riod. 103. A w,r.eless ¢ ni cation. net hod
operati ng ulder o ® deRERELEFFred TTPABIER o oMeiN Lot PBR: ShiTPontie™ 2
construycted, when respectiye co ni cat,ion .station transmt beacons wt

o or mHECER L Banea e o MHtReL IR AT G T e B oty When
predeterm ned .ti ne space, conprising. the steps of: a beacon si_gnal .
Gener afFRGSEEalet ORGSR T I aSBEkeR STGA™L nOGRTERS | AfGHmat pFma tion
concerning the local station is witten; a beacon sjgnal analyzing step for
anal yzi°R§2The&Cn &i ghafvorkcelvedtERomtRE S1é} ghbb 'nge§?%ti8ﬁh%§ sdd @
comuni cation neans; and a timng control step for controlling beacon

t r ansnPSECSHeETHYES St MfhiSHR S PTEHAINT dtliorF 1R i ransnits a beacon.

104_ A wirel ess communj cation nmethod according to claim 103, .
a beacon signal generating step for generating a beacon signal

in which information concerning the local station is written;

& beacon signal analyzing step for analyzing a beacon signal
received from the neighboring station by said communication means;
and

a timing control step for controlling beacon transmission

timing at which said communication means transmits a beacon.

104. A wireless communication method according to claim 103,
wherein said information concerning the network 1is information
indicating whether or not the local station is aware of a time at

which a beacon signal 1s transmitted.

105. A wireless communication method according to claim 103,
wherein each o¢f said communication stations joined said network
transmits a beacon signal at a predetermined time space.

106. A wireless communication method according teo claim 105,
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wherein said informati on concerning the network is information indicating
whet her or not the local station is aware of a tinme at which a beacon
signal is transmtted. 105. A wireless comruni cation nmethod according to
claim 103, wherein each of said communication stations joined said network

transnif s, a; heacon, sigpalsaly a QU GAsLerduNed tdim Shace pelde A V“rre%le%%'sion

comuni cation nethod according to claim105, 113 mhereln each of said

conmuni ﬁu&@oé;g%mog%eeerfor%r{ ?gfl% Cﬂ%d_;@you%gnovg&sa biAe ReLiosh

Ionger an its eacon transm on interval at | east once at a

pr edet er 10,060 L1 OE . 5 407,41 VL el g8, coAEUNLEaL! pBoFELROA: ABEOLdRY to claim
104, erein comuni cation statron, which becanme aware of approach

of atime at which other station plans to transnmt a beacon with reference
to a clock value nenorized in the local station, transmts information for
prohi biting nelghborl station from.tra n gV
predeternin%@7pe% ﬁg% SASWMTere es%tégmdﬁ%%éééo%cﬁggﬁ agéhr %%ﬁmt&04
claim 10 nfornatlon i ndi cati ther or_not th ca
o it e R s Ral, Eim oL R O B 2 kRl e s 08 gipdoacn
information indicated hy.a relativ i.me between sal ti me and

whi ch Phed dcHte s tléﬁi?}aﬂgﬂ?fs % %éggoﬁ) Hhat® FEG7R F%Iéggcorl Wen
conmuni cati on net hod acco dlnﬁ to cIa|n11%4 wg g ach f, % -
comunFEREFBRCEL 5P BnCdBFEr HRREE HeP84EERY tfark N ISP t & A58, =S
station based on infornation obtained from a, beacon slgn% whi ch the | ocal
StatlOhngaﬁmﬁgégpvgoFr@mqﬂqgﬁ.1ng a nelghboring statio rom transmitting

data over a predetermined period.

108. A wireless communication method according to claim 104,
wherein said information indicating whether or not the local station
is aware of & +time at which a beacon signal is transmitted is
information indicated by a relative time between sald time and a

time at which the local station transmits a beacon signal.

109. A wireless communication method according to claim 104,
wherein each of said comﬁunication station determines a beacon
transmission time of the local station based on information obtained
from a beacon signal which the local station can receive from other

station.
110. A wireless communication method according to claim 58,
wherein each of said communication stations continues to receive a

beacon from other station over a predetermined time period before
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station. 110. A wireless conmunication nethod according to claimb58,
wherei n each of said comuni cation stations continues to receive a beacon
fromother station over a predeternmned tinme period before 114 starting
transmtting a new beacon, it holds reception tine information of a

recei ved, beaggn tt&%%mitttt%gfr% oider siatien asy fhpsk.i nharmmtign and 4

shifts informati on described in said recelived beacon 1 ndicating whether or

¢ th i i ; ; ; .
no ?nkB%ﬁ%t%B kﬁH‘ésréﬁ@iﬁe?gﬁeﬁth”%r% %M?tﬁ%fﬁsﬁf eogﬁﬁ%gggkakion as

transmitte ased upon sald iInformation an

| nf or MY g ap, SEEAN. ohN ORAALE PN Lo A o ¢ oless: SOMIN SALION T8I had g

according to clarm wher ei n"sai d communication s racts a
recept h&@e&{zgﬁ BL 2 80nPERAL L, WILC Ry L RE Logal n%ttattlh%? 1%rca§1h%€a°c%%'n siatlon o
and othér “station can'recelve, “fromsaid Second informati on, it determnes
an interval _.in whjich,a beacon reception_tine space becones a_ nmaxinum .
beaconogpgcetlzinse a a‘r’%é‘tcgi it Ce)kr)(\a/azli °&n lg?a%etlss o 5B Oh % n%?ﬁ%@i oR°Mt iSr‘?eld
of the,local station to a central ti of said target_interval. 112. A

o r ol LB BHARHPR A PO et hodhRLES: g t & EIHa 1 I EORREF AR eddh oRaend
communication _stations attenpts to receive a signal transmtted from ot her
st ati on"dBr* g 8" predetermined time period and it holds a tine zone with a
smal | frequency at which a beacon and other signal are received as third
information. 113. A wirel ess conmuni cation nmethod according to claim 112,

wher ei n saig comuni cation station extracts each_beacon space ,
11. A wireless communication method according to claim 110,

wherein said communication station extracts a reception time of a
beacon, which the leocal station or the local station and other
station can receive, from said second information, it determines an
interval in which a beacon reception time space becomes a maximum
beacon space as a target interval and it sets a beacon transmission

time of the local station te a central time of said target interval.

112. A wireless communication method according to claim 111,
wherein each of sald communication stations attempts to receive a
signal transmitted from other station during a predetermined time
period and it holds a time zone with a small frequency at which a

beacon and other signal are received as third information.

113. A wireless communication method according to claim 112,
wherein said communication station extracts each beacon space
information, i1t determines an interval corresponding to a time zone

with a small frequency at which a signal obtained from said third
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information, it determ nes an interval corresponding to a tine zone wth a
smal | frequency at which a signal obtained fromsaid third 115 infornmation
as atarget interval and it sets a beacon transmi ssion time of the | ocal
station to a central tine of said target interval. 114. A wireless

Comnhﬁmﬁ'&ﬁ{ tfBhhad 3;?09%95@9 0 GhaLm 193 ; Sé%&” Saied COMUN L1 O o

station recel ve transm ssi on ime alteration reques

message s f,LogoLAer 1%%% QR él gl e Tedrial Tife f})?%rlscf“t%sr' i szrvg'ﬁ

A wirel8S§ Comvuni cati on ne accor Ing to clarm wherein sal
information concerning the network is information indicating whether or
not the local station is aware of a tinme at which a received beacon signal

is transmt . 116. . rel ess conmuni.cation hod accardi ng to.clai
1 T5. " Puhor ebidsa Vﬁrsi‘ﬁaﬁ. o%wmcaa?ﬁw PO GHEENGE G aIGE (TR Fogar 109
station_is aware ch a received beacon si
Cr anonPPPEa e, (1 maE PO ERGrPad BYES 19T at POLCH met BETWER oA a2
and a transm,ssion tine of a beacon signal fromthe local station. 117.. A
wi r el e$E2BFMERECR | biMfret HDEEERELP Wi AFI S afRSEPYe  $RBMei AtRST d stalt34n
specific time zone in which said beacon signal is transmtted is set to a
t r ansnf€SREMIPEEhALPEY] REEOPR ETPPgMIZSiOne td&€ -conmuni cati on met hod
according to claim 103, wherein said transm ssion tine of a beacon signal
is delayed froma 116 predeterm ned target beacon transmi ssion tinme by a
randomtime and
115. A wireless communication method according to claim 103,
wherein said information concerning the network is information
indicating whether or not the local station is aware of a time at

which a received beacon signal is transmitted.

116. A wireless communication method according to claim 115,
wherein said information indicative of whether or not the local
station is aware of a time at which a received beacon signal is
transmitted is information indicated by a relative time between said
time and a -transmissioﬁ time of a beacon signal from the local

station.
117. A wireless communication method according to claim 115,
wherein said specific time =zcne in which said beacon signal is

transmitted is set to a transmission prohibit interval.

118. A wireless communication method according to claim 103,

wherein said transmission time of a beacon signal is delayed from a
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information indicative of a delayed anpbunt is described in said beacon.

119. A wirel ess conmunication nethod according to claim 118, wherein said
comuni cation station, which becanme aware of approach of a tinme at which
other station plans to transmt a beacon with reference to a clock val ue

menor | éjdé’&zf %é&)c? %}E%t 'b%%cotnr %ér&séfg&reﬁ&éoﬁ fqr Jpérpcﬂbrp'{:irﬂg and

nei ghlbo |ng station transmtting data over a predeternlned peri od

120. ?r eélor?oma?uc%aé ian et @ddaﬁggre@ ngchQnE' aign a;§crlwfeerqrn wham

each d communi cati on systens receives a beacon from other
connuq)catlon station, it calculates a target beacon transm ssion tine of
sai d beacon transnission station froma beacon reception tine in
consideration of a tine indicative of said delay amount. 121. A wireless
comuni cati on nethod according to claim 120, wherein said comunication

tati dj I f th I I t

of "ot nor oT BT onBwikreal Sk SRpERRAsacibh Bfﬁé‘iﬂa%iﬁggé%%%%% i Cefalh e,

t dicted fr t h I k. I th I I

Lo Pgd okt M o Sek AL e TR | Rl e Ocal 5 ohk Ol 2
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or act | 26 aﬁﬁt”:‘g%“.ﬂI%ZCIIl&%hf‘crvI%EI S el b Bt ahanarsRit o agets! Wy

described in a beacon are_different from each A wirel ess

conmun¥ 8B T ORC et Pod GLEEKdIVAGUEOMENTArES 1D &h&ré?ﬁa aF&a SN TE ARS8 TS

station adjusts a clock of the |ocal
information for prohibiting a neighboring station from transmitting

data over a predetermined period.

120. A wireless communication method according to c¢laim 118,
wherein when each of said communication systems receives a beacon
from other communication station, it calculates a target beacon
transmission time of said beacon transmission station from a beacon
reception time in consideration of a time indicative of said delay

amount.

121. A wireless communication method according to claim 120,
wherein said communication station adjusts a clock of the local
station in accordance with a +timing of other station when a
neighboring station target beacon transmission time predicted from
the clock value memorized in the local station and a target beacon
transmission time of a beacon transmission station which results
from subtracting a time at which a beacon was received in actual

practice and an intentionally delayed beacon transmission time
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stat-ion in accordance with a timng of other station when the target
beacon transm ssion tine of the beacon transm ssion station is del ayed
fromthe target beacon transmi ssion tinme predicted by the |ocal station.
123. A wirel ess comruni cation method according to claim 118, wherein each

of sai 4. copTyLeahl ANy sLabhons daserihes a dekay aguite Of a beacon

transm ssion trne in sal eacon if said béacon transmssion tinme is
del ayed due to an external primary factor when it transmts a beacon. 124.
A wirel ess comruni cati on nmethod according to claim 118, wherein said

random {11y N LD DECDRAGAN AN S S oM, LA TS B cdelaved Cigmyi oo

target beacon”tranhsn ssion time a“pseudora
sequence and the state of sai d.pseudporandom_sequence is transmtied as
o or MEEPERSPndi A § V2 O A B aetne e R ET e fin S bEcome 13259

i rel ni cat i t hod . i t iim 124, .wh i h of i.d
CommunEEALLOR. ShaEFERERBEle iRl o aralor ok & st Sa o g A, d 2 9o
descriged in said beacon and jt ca{gylg%;s t he neﬁt beacon. transm ssi on .
time oPS85PR bELEROFTLTANEH sE1Bh thatitOfF bS8 uptat g aS pRBudbr g *3
se I f det i ned iod. . 126. A wrel ( jcati
et hodOSAEEPHI g EPai AAESST BFRTYH nLEANETEOmAR: CHISorPSebt T 070 sB¥s e

predetermned tine period in which a beacon transm ssion station can
transmtPcalpaEREEORi-th a priority after said beacon transmi ssion station
has transmtted said beacon signal

123. A wireless communication method according to claim 118,
wherein each of said communication stations describes a delay amount
of a beacon transmission time in said beacon if said beacon
transmission time is delayed due to an external primary factor when

it transmits a beacon.

124, A wireless communication method according to c¢laim 118,
wherein said random time with which the beacon transmission time is
delayed from the target beacon transmission time is given in the
form of a pseudorandom segquence and the state of said pseudorandom
sequence 1s transmitted as information indicative of a delay amount

described in said beacon.

125. A wireless communication method according to claim 124,
wherein each of said communication stations holds the state of said
pseudorandom sequence described in said beacon and it calculates the

next beacon transmission time of sald beacon transmission station by
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. 127.- A wirel ess communi cati on nmethod according to claim 126, wherein said
communi cation station sets a tinme period in which each comunication
station perforns transm ssion based upon predeterm ned contention control
after said predetermned tinme period in which said beacon transm ssion

stat] Oﬂgas%lk&ags %}s%u%loi}%%gl%gn \@etqrﬁq%ceb I:ii!fg_}lr Iet yovégaesve?}pl rreegietjezc%ﬂir{%é’“ eex_llegé .
comuni g€ati on®net R6d daccordi ng t0 claim ) erei ai d comruni catlon
stati on which conmunicates with said beacon transnm ssion station can

transmt a packet with a priority at said predetermned tinme period in

whi ch said con, transm ssion statiqn can transmt a packet with a
briori ty. 13857 At PEFBLEE R oI E It Tt ROGABRC Ao CASIRY cFhy 238, 103,
wherei n_sai d communi cation. station, whjch became awar.e of approach of a,
Lime alMGAPCA GEHE STSRYGH B LR TER LT aRshE Lo asbEACOR SRITH orof s T 1%
cl ock value .nenoriized in the local, 6 station, transmts information for,
prohi b-Pi H§1&Ené& PRI Thg- ST bTe 9%t 17 il FEngTi86™d4t § &F& S With a
predet erm ned period. 130. A wreless caonmuni cati on met hod according to

cl ai m 360 Mile ALt Fe £CH Do P SE4OR dHFMANICA%h et Bhd de dogi Fet tgfe said
state in which it _does not receive a signal fromother station over a

pr edet BEAFREd SPEFFdd cal cul ated by a predeterni ned procedure before the

| ocal station transmts a packet and it sets said predetermned period to
be short during a predetermned tinme period in which it can transmt a

packet with a priority. 131. A wireless comunication nethod according to
claim 130, 127. A wireless communication method according to claim 126,

wherein said communication station sets a time period in which each
communication station performs transmission based upon predetermined
contention control after said predetermined time period in which
said beacon transmission station can transmit a packet with a

priority has expired.

128. A wireless communication method according to claim 127,
wherein said communication station which communicates with said
beacon transmission station can transmit a packet with a priority at
sald predetermined time period in which said beacon transmission

station can transmit a packet with a priority.

128. A wireless communication method according to claim 126,
whereln said communication station, which became aware of approach
of a2 time at which other station plans to transmit a beacon with
reference to a clock value memorized in the local station, transmits

information for prohibiting a neighboring station from transmitting
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wherein each of said communication stations recognizes the state in which
it does not receive a signal fromother station over a predeterm ned
period cal cul ated by a predeterm ned procedure before the |ocal station
transmts a packet and it sets said predetermned period to be long only
duri ngys@d dyps edet eraaaedrminedppetodd. i medi ately after it received a
beacon fromother station 132. A wirel ess comruni cati on nethod according to
claim 130, wherein each of said comunication stations transmts a

transm ssion request signal and recogni zes reception of a response to said

transni ssi ofs g equesti sé onad befhRuaitheibacaleicd | @Bcbransyi td acldaacons,
signal. 133. A wireless conmunication nethod according to claim 132,

wher eipy 8ACH, Of SR @ £CQETWNI Gl 1L SHBtI P NSt 08 N0t e £ Yz O3it tH@0s b tbuah
carrier sense when it received the transm ssion request signal correctly

and it LA es. ool rhual FEEELSE Sense gihan irton' esEh¥ed dhiti@spenes ta
said transm ssion request signal correctly. 134. A wireless conmunication

nEthoﬂ?%&%Q£g£ﬂ9n&8 Egakghl%gicuwg%%@ by ta | Sréglel Ahnes byrsakdure before

conmu atron statio ether or not anmedia is clear over a tinme period

cor 1 espondi B, § 053+ ShPUl AT M S| analnd engt bebeT Ok gt HRBRESSHaRed

when i énpts to transmt a beacon signal Imediately after it is

Changfﬁgj fcragmt%h‘?:heg §1§Qr§t g&?:.&gotagep?é:&éi%%rﬁ%& tlﬁé—gég\éﬁiordelﬁﬁswhigh it

communf €at?on “iret hod~ accor di ng I'ai m erein s comuni cat i on
station_adds_a preanbl f.a upjque .. 0 the beginning of a packet and
A A e T G AR

131. A wireless communication method according to claim 130,
wherein each of said communication stations recogniz?s the state in
which it does not receive a signal from other station over =&
predetermined period calculated by a predetermined procedure before
the local station transmits a packet and it sets said predetermined
period to be long only during said predetermined time period

immediately after it received a beacon from other station.

132. A wireless communication method according to claim 130,
wherein each of said communication stations transmits a transmission
request signal and recognizes reception of a response to said
transmission reguest signal before the local station transmits a

beacon signal.

133. A wireless communication method according to claim 132,

wherein each of said communication stations does not carry out
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si m-lar unique word to every constant payload |length. 136. A wireless
communi cati on nethod according to claim 126, wherein said comunication
station, which received a streamtraffic transm ssion request, extracts a
plurality of intervals in which a beacon is not transmtted and it

transmtg.3,peacop, oL .a sanal psimbar 1o.2he beagan 1p.said.pluralidy, of
gl i3f§ Jﬁo%I§ rng to

extracte nterval s. A W reless comuni cation net accor g

«t ract s 137 el es: . thiod_accor |
e e b e e

comun E‘gg%ﬁ_ggdn%h@m}e%%%%rs@ 9, ts% i%lh atirr%n]sg'@ss 1Y rJ:eei N S3C h :'|.Ofnr:1s.Lai cdo rrectly,
communi ¢ati on stations®recogni zés the'statein which it do not~ recei ve a
signal fromother station over a predeterm ned period calculated by a

predet erm ned procedure before the local station transmts a packet and it

sets said p et er m ned eriod to be short _during _a predeterm ned ti
boriod i n whidn 1 e ERLERE P R WPERnaT S AP o 58 R LA el EAS
communi cati on nmethod for perform.ng wireless conmmunication in a network
ComposERCEPIR phiur aFi £ EETUSRANLarPofl PBRITDIE ' Thotits 508l APESHER: (7
of a control station and c?ntrolled stations cqggri igﬁathe steps of: a
transn'8&i off aMd%rt-Ecepfi oil€REp PBFTpetf ofHifig ¥ %ﬁgi TERRR RO dur? nf
a predeterm ned time period after. a signal was_transmtted; and a )
recept POAPHLARE cIRErINSt b T4t st bPPFHY rBEERFPONtT6PEMASSRTUNMNSTy 1T

signal is received next or until the transm ssion o
attempts to transmit @ beacon signal immediately after it is changed

from the sleep state to the active state.

135. A wireless communication method according to claim 130,
wherein said communication station adds a preamble of a unique word
to the beginning of a packet and it also adds a mid-amble of a

similar unique word to every constant payload length.

136. A wireless communication method according teo claim 126,
wherein said communication statiop, which received a stream traffic
transmissioﬁ requéét, exfracts a plurality of intervals in which a
beacon 1s not transmitted and it transmits a beacon or a signal

similar to the beacon in said plurality of extracted intervals.
137. A wireless communication method according to claim 136,

wherein said communication station transmits said signal similar to

said beacon continuously or intermittently.
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pl anned tinme when a new signal is not transmtted during said
predeterm ned tine period. 140. A wireless comuni cati on nmethod accordi ng
to claim 139, wherein each of said communication stations joined said
network transmts a beacon signal periodically at substantially a constant

space. 141.14gW el £S5 CORNURCGALINAR SBIHO G504 dia'&%o}r@iﬁlga:c% 14951422 3¢

wherei n each of said comuni cation stations continuously perforns

recept{ QB QYL edchi B8 REJIPA-dRNge 4had, asbeaconst Eéegahﬁﬁiegntﬁ@a%%at%f in
t he Iopal station nore than_once In a_deC|ded tlne._14 ._A wreless
communj£at4 on et hod a%%rdkege&@eclgl reilggr?al el Btﬁﬁyghgggggghcaéwp a

station, i ch becane aware of approach a tinme at statrion

plans bpohbdsiihed BRaGRn Wby lAISY dee, ! 8 8qchork, Nahug ARIRLIZCY ), o

t he | station, ansmts nformat i pro I'ng ner ghboring
statio r ansm t.tin ve r ede L he riod.. 143.. A .
mﬁreIeggécgﬁ%%%iggg%ghhherﬁb %gég%f%iﬁ%ﬁ%%gc%gég}%3g?%gwﬁgﬁg ﬁﬁﬁ%ﬁ$%§ﬁﬁ?%ﬁ

sai d connunic%£iqﬂast§é£9n?8holds inforna%ion. for ot her Igec'fic st ati

it carFTosoButCr &Ceptioht procdds iy RECAS T eTie e ﬁﬁﬁ@hP§§J&> peti Fic® OE%F

station_transmits. a beacpn _and |t _ attenpts to transmt nenorized
Regpaerh

i nf or Nt T oh® £8°RAF d® oPRS g PEE8FFGK i n accordance with a

predet erm ned procedure after said other specific station has finished
transmtting a beacon. 144. A wirel ess conmunication nethod according to

claim 143, yger in said information transmtted after said other station
has 139. wilreless communication method for performing wireless

communication in a network composed of a plurality of communication
stations without a relationship of a control station and controlled
stations comprising the steps of:

a transmission and reception step for performing reception
operation during a predetermined time period after a signal was
transmitted; and

a reception timing control step for stopping reception
operation until a signal is received next or until the transmission
planned time when a new signal 1is not transmitted during said

predetermined time period.

140. A wireless communication method according to claim 139,
wherein each of saild communication stations joined said network
transmits a beacon signal periodically at substantially a constant
space.

141. A wireless communication method according to claim 140,
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finisshed transmtting a beacon is information having a |large energency as
conpared with ordinary data. 145. A wireless conmuni cati on nethod according
to claim139, wherein said comunication station energizes a receiver over
a 123 predetermined tinme period before it transmts a signal to detect the

Presenge 0k iabsence Qfr as$ig ”%'onﬁnﬁz%&%@tltﬂo%d ftom ol beroskahlBRshy A&FEPNs

execute access control for avoiding collision of packet conmuni catli on

timng WothGhal QfeOthermi! #d:ohg Wbhgdt WSl %%&mﬁfﬂémgﬁﬁoﬁm

according to claim145, wherein when said conmunication station attenpts

o 1 aggTit A SAnal ALY d: A hee shanges Jdamdde sleen state to the

active “state, prior to transm ssion, Is determ ned by sa
comuni cation station during a tine period corresponding to the stipul ated
maxi mum signal |ength whether or not the nedia is clear. 147. A wireless

comn cat | et 108,388 6l 81 A% WIBEELN e £AC, O 3a, 335,

attenpts to.transmt nenDrLzeg. i nf rqption H?-%?id ot her _s ecif{g station

"n acclPEARGE WH a“OPredstrérntied Hrocddur’e %Cmm%?%?%?yaﬁgf’&e‘) satieP ot hal
ifi tati t 1§ b . .148. i I i i th

26cor dPig 1 0CETE! ACLATRL Ol S Tt oP HAEF ot r SO bdo A ae Fai AL Ch

th tati h finished t ittin o] is inf ti havi

e e oSt S Rt 2 D50 oL CHTEISE "B

comruni.cati on t hod accordjn o claim.139, , ,
informagy%n é%r prohibgting a neig%%oring station from transmitting

data over a predetermined period.

143. A wireless communication method according to claim 139,
wherein when each of said communication stations holds infeormation
for other specific station, it carries out reception processing at a
time in which said specific other station transmits a beacon and it
attempts to transmit memorized informaticn to said other specific
station 1in accordance with a predetermined procedure after said

other specific station has finished transmitting a beacon.

144. A wireless communication method according to claim 143,
wherein said information transmitted after said other station has
finished transmitting a beacon 1is information having a large

emergency as compared with ordinary data.

145. A wireless communication method according to claim 139,

wherein sald communication station energizes a receiver over a
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wherei n each of said communication stations attenpts to transmt 124
information to a station which is recogni zed as a destination station
operating to receive information when it transmts information. 150. A

wi rel ess communi cati on nmethod according to claim 139, wherein each of said
conmunj cati pn ,on tL recei.ye n _frqQm qother statiaon
recogh?E%%egﬁrﬁ%ggﬁogzwgngn?éﬁ %%nggié% &%Fggﬁﬁﬁgdatﬁagntle%Pb5%ﬁ£§$h€?5%

is in the comunicat,ion state. 151. A wireless. i cation neth
accor BPRTSTRCE] &irm AR0°MCongF eitn SxEhebf CEaRATEoNTiNniCal] oh M At F
descri pes igfornation indicating %ha i# has in%@yn&tio? to.be tr nsnittqg
to spectFFEPY ot HETC8tat iFHTSST aBBACER tTRAhs MUY Ed ¥ ofiPt heSt8Eal O 5t AT
and a conmuni cation station, Ehigh re&eiégd said heacon, transmts an

i nf or NBYTBA t FaRSAT s S BAPelul8t FERGNAE P& ERe SEBAEEH t ransni ssion station
if it is determned that said conmunication station holds information to
be transnmitted to the |ocal station. 152. A wirel ess communi cati on met hod
according to claim 150, wherein said wreless conmunication system does
not attenptl#8- PecBiTeldspeSOTHURLERSHM JREFROP FCEpEEPAC <& aftBA™ 141"
is instructed that said communi cation station should not communicate wth
sai d s‘p&]é%F?iLE SYRER oS & n GEnicEd bt SEGTERE eAFLEBRABNt TP n CXARTH-Ft @

is able to receive a beacon fromsaid specific station. 153. A wireless
conmun$ €@RfbnafEekod tadesr AiaRy 1B &N Ason ihg pieep state to the active

g%gion to

state, prior to transmission, it 1s determined by saild communication
station during a time period corresponding to the stipulated maximum

signal length whether or not the media is clear.

147. A wireless communication method according to claim 145,
wherein when each of said communication stations holds information
for other specific station, it attempts to transmit memorized
information to said other specific station in accordance with a
predetermined procedure immediately before said other specific

station transmits a beacon.

148. A wireless communication methed according to claim 147,
wherein said information transmitted after said other station has
finished transmitting a beacon is information having a large

emergency as compared with ordinary data.

149. A wireless communication method according to claim 139,

wherein each of s=aid communication stations attempts *to transmit
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wherei n each of said communication stations can continue to perform
Leception operation during a predetermned tine period after it has
fransmtted sone signal and it can stop reception operation until it
receives a signal next or until a transm ssion reserve time when it does

not reggeyematsbanatof of thandeeal wslial OfistEbBQgﬁﬁhéd P4 edef erqadiad A idh
period. 154. A conputer programwitten in the formof a conputer readable

f or mat s suehohhatoraoessd ngchor heidig,oper atednmipdeh awilacenttal igethsmits
di stri buted commini cati on environment constructed when respective

connuniﬁggkﬁgt§gﬁtlons transmt beacons with information concerning a
network witten thereon transmt with each other at a predetermned tine
space i s executed on a conputer system conprising the steps of: a beacon
signal generating step for generating a beacon signal in which information

concerning tbg | %%i?éf‘%LQ” ooy (:Ifaﬁ:r(;i;%ng Iﬁ%’?gﬁ(goélcgg%dl @a'%’&' Rga3hen Jr

anal yzi ng a beacon signa recelve ring station by said

commun; gat Loy it %‘“Qal% td S eh GO :Lc% §E§€1£§§S%‘% 83' lngobggggg a

transni SSIon timng by saird CONMINI Cat] On HEans Sut &7 progra
"W'.“eﬂwaclr;‘%t he Lor rBtCPfer St Eér‘%‘rreégad 9 g %O”E%t &h ﬁ fogess 1&9-_ for
maki ng ess conmruni ca I on on rrpose U a |ty (0]
comuni,c t%on gﬁﬁé %n% éhoué r%I Elon ship ween a con%rgl %;lon and
contro‘fiF R\ 8%etGF8d SN2 &-COmpit érP St SAESRIESRG Hé e
steps of:

151. A wireless communication method according to claim 150,
wherein each of said communication stations describes information
indicating that it has information to be transmitted to specific
other station in a beacon transmitted from the local station and a
communication station, which received said beacon, transmits an
information transmission request signal to the beacon transmission

station if it is determined that said communication station holds

information to be transmitted to the local station.

152. A wireless communication method according to claim 150,
wherein said wireless communication system does not attempt to
receive a beacon transmitted from a specific station if it is
instructed that said communication station should not communicate
with said specific station even when it is set to the environment in

which it is able to receive a beacon from said specific station.
153, A wireless communication method according to c¢laim 139,
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a trsansm ssion and reception step for executing reception step during a
predeterm ned tine period after a signal has been transmtted; and a
reception timng control step for stopping reception operation until a
signal is received next or until a transm ssion planned tine if said

CO”““%E%EE?@ L2 Uk F’é’agfd ”gé}mﬁﬁﬁ‘i‘égklo% 0eWe18hgNAL LAWY 8 4o perform
predeterm ned tinme period. 1
reception operation during a predetermined time period after it has
transmitted some signal and it can stop reception operation until it
receives a signal next or until a transmission reserve time when it

does not receive a signal for the 1local station during said

predetermined time period.

154. A computer program written in the form of a computer
readable format such that processing for being operated under a
decentralized distributed communication.environment constructed when
respective communication stations transmit beacons with information
concerning a network written thereon transmit with each other at a
predetermined time space is executed on a computer system comprising
the steps of:

a beacon signal generating step for generating a beacon signal
in which information concerning the local station is written;

a beacon signal analyzing step for analyzing a beacon signal
received from a neighboring station by said communication means; and

a timing control step for controlling bkeacon tTransmission

timing by salid communication means.

155. A computer program written in the form of a computer
readable format such that processing for making wireless
communication on a network composed of a plurality of communication
stations without relationship between a control station and

contreclled stations 1ls executed on a computer system comprising the
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steps of:

a transmission and reception step for executing reception step
during a predetermined +time period after a signal has been
transmitted; and

a receptien timing control step for stopping reception
operation until a signal is received next or until a transmission
planned time if said communication station does not transmit a new

signal during said predetermined time period.
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