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communication method and a computer program suitable for use in
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 controllgd station, such as a master station and
slave stations.

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 apparétus
and a wireless communica£ion method and a computer program for
forming a decentralized distributed type wireless nétwork while
avoiding collision of beacons transmittedr from the. respective
communication stations.

'BACKGROUND ART



As medi a access control for wireless LAN system access control

standardi zed by I EEE (The Institute of Electrical and El ectronics

Engi neers) 802.11 systens have been w dely known so far. International
Standard | SO | EC 8802-11: 1999(E) ANSI/I|EEE Std 802.11, 1999 Edition, Part
[1: Wreless LAN Medi um Access Control (MAC) and Physical Layer (PHY)

specifications or. the like has described the details of the | 80
Net wor ki nghisnmteﬁléal EEES07. ffniscsroglagfté’d: oh’a ceosnschng\l‘ ot A Bhs 2 ET cggerv?}be
Set). Two kinds of BSS ay ilagle .%h toi 1_I[:%JES def i ned e .
ht 1 ASLRORGRS HGdeT n IBREC i bbb eF S EREr GIF STRTFBhLShoA™s A arrasies
poi nt _(Access Poi né'zAﬂ exi sts and ] BSS (! ndependgni\ BSS) defi ned byftlhe
ad hoERHOHESESAposEU? ot L onlSyS4ems ur BRVEy di=Hbbi F&IE&Y mi At} MobPl e T2F
"Terminal: MI). Operations of the | EEE802.11 in the infrastructure ﬂ 'Jel
be deBEPFBEdiRPeR PdP&dece 156/FFE %8&21%&%9295@% A TR e A% ot b
node, an_access point for_ perform ng coordination_ should be ahsolutely
provi 82889 wWEdHitd o it tleskl c ot @88 i bAVs{fefidim AeTeRPGLoRY T HssttiTg 3t
a communi cation station SATO, for exanple, is a conmmunication station SA
whi chPhuféfpénd-aigeian (BEEbs $PF6ildt catitad BSSed IR thike alfange s ibsd othe
waves near the local station are collected to construct a cell in the
so- cafletdidsl pdl dhesyFFEEHOZ .-NBbi | e stations (SAT1, SAT2) existing neat the
access point are accommodated into the access point and joined the network
as a menb¥etebrkieaoBSS: The dEEED pdilntisr deswick som eormarsierst gaal & BSS
cal l ed ‘a beacon at a proper tinme space. A nobile terninal that can receive
thi s bBasbo Secogizesethat The kdecksssopoBhAfs add savahlealplet that 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).V
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 absolutely provided within a wireless cbmmunication system.
In FIG. 30, assuming that a communication station SATO0, for example,
is a communication station SA which functions as an access point,
then BSSes within a range of radio waves near the local station are
collected to construct a cell in the so-called cellular system.
Mobile stations (SAT1, SAT2) 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



and establishes connection between it and the access point. The

communi cation station SATO which is the access point, transmts a beacon
(Beacon) at a predeterm ned period space as shown on the right-hand side
of FIG 30. The next beacon transmi ssion tine is sent - into the beacon by a
paraneter called a target beacon transmt tinme (TBTT: Target Beacon

Transmt_ Ti When a tinme reaches: the TBTT fiel.d, the acces:. oi nt
acti v&Pss ef,%e% rHHEH ST Yh Protet ur% c!lsoﬁtfhésiané(.;ceeSaiils e?lgsgrh ori ng

nmobil e termnal recei.ves. a beacon, and J ble,to.recogni.ze the_next_beacon
Qf. d‘;lueA r_‘: acgesg }‘ﬁell’?g,

transmi ssi omd i M8 BYIdECGACRg ThatREi| TENd, T Tepditdi AGoeR® t

cases (nobile term nal need not receive in%ogmati on% t he, cEecei ver Iy C%an
de- endrGit B i IPTHOhe A AEFP 136l Y BTSR TpHUHATT (55 0EOF Uik e 13t get
beacon transm ssion tinmes and the nobjle term nal ma%/ be_pl aced in th& o
of ep oddis THESTId ITHT GHE g TRc PAl | JIEGRSF IR et G SoBrog i Cim
present invention in which the network is operated wt{hogut aggl i cat}iaon of
a mastiér EBREr olnEPatilth BEERCAs Pie 2cPELEMESRAt , Cahha hénc&3tHEE beacen
infrastructure node will not be descri bed an% nore. Next, communi cation,
oper attrgasTHdcotdmey (BBTRe |EREsvR. Pesaen t Keaaamhsc TotR) wi Whepe & time
described with reference to FIGS. 31 and 32. On the other hand, in the
| BSS ingachesad Hor MR afiekd eacHeome®f Tt i DML RE at 3SR (HoDT | €2 t HFRFAT)
has negotiated with a plurality of comrunication stations, each _
comMurtireatsmrs ssitct | brocdefiraes Alts® | BSEnFadépehdbatP9r inpemottid o BssrRinal
- defined, the comunication station group determ nes the TBTT at every
‘const amiceiivatser val fafaem negol i ats orsblahete eaxdce@mAMi CEte oSt i pRCE
transmission time by decoding the inside TBTT field, depending on
the cases (mobile terminal need not receive information), the
recelver 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 is 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 is defined, the

communication station group determines the TBTT at every constant

interval after negotiations. When each communication station




recogni zes the TBTT with reference to a clock within the local station, if
it recognizes that other communication station has not transmtted the
beacon after a delay of a randomtinme, then the conmunication station
transmts the beacon. FIG 31 shows an exanple of the case in which two
conmmuni cation stations SAT1, SAT2 constitute the IBSS. Accordingly, in
this case, any one of comunication stations belonging to the IBSS is ahle

to traRSRORiERe beacdPTl wAEH a¥efeuenef (e FBTRITel Hithigo, the jlecal
frequently observed that the beacons will conflict with each other.

Furt hetatalese iif the rBssonigesr dhag 5-hate erevessicdtienchtabbpfuhRRati®tn
station is placed in the sleep node in which a power swtch of its

t r ansfirgsison tard revepbiessomniatter t ar mwlaf f of A a srgnapmt rdmay skhen &
reception procedure in this case will be described with reference to FIG
32. | pomheniEEE82n] btawien tHrensindds robege biescappl iFdE -t 1t FooWBSSn gxample
certain tinme period fromthe TBTT is defined as an ATIM (Announcenent
Traf f b€ | ndiecatdacre Melssagel) iyt ndowe ( heominnaficetionef etrédone aSAZA " ABAWZ
wi ndow'). During the tinme period of the ATIM w ndow, since all
commuebeatiaotet atthens 18dOngi Agedod el  BSSiar etbper ateag, t henyr ecept | @t
units, even the communi cation station which is being operated in the sleep
node tundamepbabby issaaliloest beleaeiveg toommeniIGStS ds iablichite ttimmspdrd athe
When each comuni cation station has its own information for other '
comMmuBk&abhomtst ahtRn arafitveyl acf beaeorr8mEs beendt r ansei,ttiad i ttheduemly
period of this ATIMw ndow, the comunication station lets the reception
'si de kpewrt/Bat thhe t#he beacons will conflict with each other.

Fﬁrther, also in the IBSS, acceording to the necessity, each
communication station is placed in the sleep mode in which a power
switch of its transmission and reception unit is turned off. A
signal transmission énd 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 IB3S, 4
certain time period from the TBTT 1is defined as an ATIM
(Announcement Traffic Indication Message) Window (hereinafter

referred to as an “ATIM window”).
During the time period of the ATIM win@oﬁ, 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 pericd. When each communicaﬁion 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 lets the reception side know that the
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communi cation station has its own information for other comrunication
station by transmtting the ATIM packet to other comunication station.
The conmuni cation station, which has received the ATIM packet, causes the
reception unit to continue operating wuntil the reception fromthe station
that has transmtted the ATIM packet is ended. FIG 32 shows the case in
whi ch three comuni cation stations STAL, STA2, STA3 exist wthin_the jzﬁ
by wayc@tmEsptieon As SHIWPT i n TEISG i35 at OFRe t FAECFBTTFhe F8§pec?|
conmmuni cation stations STAl, STA2, STA3 operate back-of f ti vé/ni h
moni t ordrenhea et a s et oPEr ArRARBGRTiRFe. THRe Ipélcg% jother
shows the case in which the communi cation station STAl transmts th
beacorcafimeri¢diaion j sertioin ¢ Hehe orpmMItEEd BHO &t 2ER BHOST AV RGR }éﬁﬁeﬁecelved
counting in the earliest stage. Since the conmunication station STAl
transniis BREM headort, othesebwdlsonwaARRALPBN Wik i BAs SRR STRAZ2FSNY
not ~ transmt the beacon. The exanple of FIG 32 shows the case in which
the ogommmhithti oacspatibon f3PA ol dstawion nhheén hper Gl oA CBEF ofATIM
station STA2, the conmunication station STA2 holding information for the
cOrrrrurt_:i;a:caltéJ@mﬁe&tcim STA3. At that tinme, as shown in FIGS. 32B, 32C,
after having transmtted/received the beacons, the comunication stations
STAL and STAZ ensegisz@wshetbackaekf it nvem:scthlr@emmmxﬁga’ﬂ@ sEhARESOBP
the medi a again over the randomtine, respectively. In the exanple of FIG
32, sigwegl ! herAz pesTRd thestceimbiihcahieon BSiSat iton wWBTAX haszenped- chanshaygn
earlier, first, the comunication station STA2 transmts the ATIM nessage

to thein 5r1G. 32, at the time TBTT, the respective communication stations

STAl, STR2, 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 coﬁmunication station STAl transmits the beacon after the
timer of the communication station STAl has ended counting in the
éarliest stage. Since the communication station STALl transmits the
beacon, other two communication stations STAZ and STA3 dq not
'tfansmit the beacon.

The example o¢f FIG. 32 shows the «case in which the
communication station STAl holds information fox the comrunication
istation STA2, the communication station.STAZ 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 STAL and STAZ 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 o¢f the
communicatiop station STA2 has ended counting earlier, first, the

communication station STA2 transmits the ATIM message to the
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nication station STA3. As shown in FIG 32A, when receiving the ATIM

ge, the communi cation station STA3 feeds the nessage of the reception

to the comunication station STA2 by transmitting an ACK

ow edge) packet which is an acknow edge packet to the above

nication station. After the comunication station STA3 has finished

mtting the ACK, packet e onnwnicatio at 1)
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b returning the ACK packet tqQ the above co nication station. en
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during the followng interval, the communication station_ STA3

phe¥et roRpEiGAt D FEEELOR - A B TatTon FIURIEHE toniufiteatogn STA3
on STA2, and the comunication_ station STA2 energizes the recejver to
has iTAndsReC o ITH ttHa T oitint Bt PBRkSEat itHF SPATUWEH tHe 33 Mo
w i s ended, the communication stations STAL and STA2 which hold the
AT33] ofiut HRO¥ neROFE B7RY githte t B Padll of ArErmeFEThAI | BORDRPEORFngtRRie
ctive states of the nmedia over the randomtine. In the exanple of
gespsihéwet héattiaseo oftliehanedommeie Eathen rspderoit 1geA2 e rihf sheler
ing first, the comunication station STA2 first transmts the
fabieheso achmtisunmaficeat iontimat i ovt SPX3. the t SAmeRi shas aRgFicesi-ont
6

communication station STAl +transmits the ATIM packet to the

 communication station STAZ. 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 receive

information from the communication station  STA2, and the -

communication station STA2 energizes the receiver to receive

information from the communication station STAL.

When the ATIM window is ended, the communication stations STAl
and STA2 which hold the transmissiocn informationrenergize the back-
off timers while monitoring the respective states of the media over
tﬁe random time. In the example of FIG. 32, since the timer of the
communication station STA2 has finished counting first, the
communication station S8TAZ first transmits the information to the

communication station STA3. After this transmission of the



i nformati on was ended, the conmunication station STAl energi zes the
back-off tinmer while nonitoring again the respective states of the nedia
over the randomtine, and after the timer is ended, it transmts the
packet to the conmunication station STA2. In the above-nenti oned procedure,
a conmuni cation station which has not received the ATI M packet within the
ATI M wi ndow or which does not hold information de-ener s the . "
transnﬂﬁpémaamwﬂ%ﬂﬁﬁ\ﬁ%deﬁntFFetﬁ@mﬁé%ﬂcﬁﬁT?nh%§%¥¥Whq?@g%é?ﬁﬁé%l%%%s|BFe
to decrease power consunption. Next, the access contention method of Qﬁ

| EEE8D2cktofyfstiekmemi vhibe a@%ﬁrpgéa@wat@rﬁ%f ERenLESPECELEe $F345F (fk I
above explanation, while we have descri bed "conmuni catjon station

ener ginedd at hevbacktbef ramdemutiine mo@itdor PA§SEhetBeat B tife “MEE a ovér
the randomtine", let us nmake additional explanation to this case. In the
| EEES@2 abbreytst e frmaked nes e |Frgmeiel ¢t i R dS et i packBRZ spaces (I FS:
Inter Frame Space) extending fromthe end of the inmmediately-preceding,
packet to tire threansmiwsimenofondit prextepatketa cOPMERECBLPTKERASLIBR VﬁéCh
inter franme spaces, three inter frame spaces will be described. As shown
in Fl Gas33o8s reheives, ther 8TaMe padfénediShEs (BorATINSyindprE ¥ pepich
IFS) and DIFS (DCF IFS) in the sequential order of short inter frame

space doRecaidl Nngola t héorhEEESO2 deteng rQSM& s( Gdre | erarSemset | enpl EcAEdF€Y)
is applied as the fundanmental nedia access procedure. Accordingly, before
the t#mansmasd ofexi tBTTafsELHS asdme d nfarams @rsiiielcoborudbecachron power
station energizes the backoff tiner over the randomtine while 7

consumption.

Next, the accéss contention methcd of the IEEE802.11 system
ﬁill be described with reference to FIG. 33. 1In 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 IEEE802.11 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 tﬁe four kinds of the inter frame spaces, three inter f;ame
',spaces will be described. As shown in FIG. 33, as the IFS, there are
defined SIFS (Short IFS), PIFS (PCF IFS) and DIFS (DCE IFS) 1n the
sequential order of short inter frame space. According to the
IEEE802.11, a CSMA (Carrier Sense Multiple Access) is 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



monitoring the state of the nedia. If it is determned that the

transm ssion signal does not exist during this tinme period, then the
transm ssion unit is given a transm ssion right. Wen the communi cation
station transmts the ordinary packet in accordance with the CSVA
procedure (called a DCF: Distributed Coordination Function), after the
transm ssion of sonme packet has been ended, _the stat Fﬂef t he medlha tgf t?lrély

t he DIFS et Wi theedstathl &fs Tre f1eadem sif ot Ssibha &S eHur TRy ¢ A0S
time period, then the random backoff is nade. FF‘r_ther,, unl ess thg he
t r ansHiasiTors =i gmas 18] s8eC8UPPRgEEAPS BPFATHerdd, HRE PRANSHIsSSRH (Rt
is given a transmission right. On the other hand, when a packet such as
ACK tparoketiswieh Wakt ahs eSEEpRi dnhrRpYSTAF§eCBNELEBAcy is transnitted, the
transm ssion unit is allowed to transmt the packet after the SIFS packet
space. Thughen ttieconpoupbsatbpe so2tiansFEBRERE LHabkEt OTHILPRTThE2CEFTe 11
energency before the packet that is to be transmtted in accordance wth
the aratiowaian@SM prlocethe e CINE f areredirrls ofallptkér H5&Ces PRpgrapated
defined for this reason. Packet transm ssion contention is prioritized
- depenzh s 1xponi s e Flrerc tiloa) |, FS £ set hah8l A apsmi el @ ESTorsqife PRESSE THES
purpose of using the PIFS will be described later on. Next, the RTS/ CTS
proceasise endede IHEEESO221ld wifl [thise miesior | bEd onkivt Hhreef RFBRcéSt BOPLESregy
~and 35. In network under the ad hoc environment, it is generally known
t hat @ psobl eRe ot ranbinddenont erinmed! existes. dusieg nehhsdbiogy pEsE gl Eheg:
the nost part of this problem there is known a. CSMW CA based upon the
RTS/ Gl proceeur BackoTlie ilsERERRD. IFiatiser useslehssthet hodokogysign signal
exists during this time period, the transmission unit is givgn 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 transmit 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 transmission
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,rthe 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 baséd upon the RTS/CTS procedure.

.The IEEE802.11 also uses this methodology.



An exanpl e of operation in the RTS/ CTS procedure will be described with
reference to FIG 34. FIG 34 shows an exanple of the <case in which sone
information (DATA) is transmtted froma conmunication station STAOto a
communi cation station STAL. Before transmtting actual information, the
communi cation station STAO transmts an RTS (Request To Send) packet to

t he communi cation _station STAL which.is an inf %n dest.nation,station
in accor ddhc &5 & h8 fcsRREpAGERur &7 Vﬁé‘?‘l lr‘}ﬁgc ﬁ}lrc?ﬁteidgr]festghl;nabé
STAl received this packet, it transrriti a CIS (046%5.3 To Send%%rg?afket )é\Qiech
f eedsiSTOMRS 'O el LRRERRE ofC thECr edept T HR- of  t FORT S pa Batk 10
the communi cation station STAO to the communication station.  Wen_the
conmesiseat ildh SthEiGion SIS WREPTTREIRR  (PAFRH s5F ontE?ydt R vet tRe TS
packet without accident, the conmmunication station regards that the di a
i s closamuridatiamnstatian SAPSr FR | anCCBBEA}CRAERBt StmTddratTiyL - APEEP Ehe
comuni cation station STAI receives this information packet w thout
acci demmsniittimer uantusle AOKQFEERECTaNd e CPBAYRILSSILARMof SEAELBACKETAP s
ended. Actions that will occur in this procedure will. be described wth
ref ereroenticc | 6n 3BTS| n(kquess, Ta Psndssupeekehatta tESmMEATRARLpRTtION
station STA2 may transmt information to a 'comunication station STA3,
Havi rebaoondd r ngaby vhiclESMAspr eceduimef onmedtl dthe dasliiand siql eaftatkPhg &
predeterm ned period, the communication station STA2 transmts the RTS
packeicdorddrece coitminicbat iGaMst @t ¢ 0BdSTA3. Wihhs thac keamngn ol erecel §BdOBy
the nei ghbor comunication station STAl of the conmunication station ‘
© STA2 sTBacausee ihhal cdmunpaaiteon StatransSTAd aeCBfveSlehe RISSpadkepachet
which feeds information indicative of the reception of the RTS
packet back to the communication station STA0 to the communication
station. When the communication station STAQ which 1is the
transmission side receives the CTS 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 1is assumed that a
communication station STAZ may  transmit information to a
‘communication station STA3. Having confirmed by the CSMA prbceduré
that +the media 1is clear during a predetermined period, the
communication station STA2 transmits the RTS packet to the
communication station STA3. This packet is also received by the

neighbor communication station STAL of the communication station

STA2. Because the communication station STAl recelves the RIS packet




and becones aware that the station STA2 intends to transmt sone
information, it recognizes that the nmedia is occupied by the station STA2
until the transm ssion of such information is ended, and it al so becones
aware of the fact that the nedia is occupied without nonitoring the nedia
during this tinme period. This work is called an NAV (Network Allocation
Vector). The RTS packet and the CTS gacket ve, durations of tisme.gn \é/pniQCh
the 8@ aPPSOBREUFYESS nthAL nShett8h \ﬁnilt‘?t e TP Ron® Retiftfing £6 the
description, having received the RTSnﬁﬁcket transmtted frg\m %Fe fati
commi FORITH G ath o S99 1 5°F hE R brhiifi B&EFdn S sPGEFBRSSTRY, tEReStatIon
comuni cation station STAl beconmes aware of the fact that the nmedia is.
pl ac&TA% vRElbc s ebr3RaResaiPrPngta FPAR POt &G ghlat &F trPé“F-zTét
packet, and hence it refrains from transmtting informtion. On the_ other
hand altsife eervims cavpss okt atienf8TA3 thitehthecBerddd tife ?ﬁ@%ﬁ%@ef’litgpﬁftns
the CTS packet to the conmunication station to feed information indicative
of tmenirteseptd dheofmedic: RIS pag kel 1patkne oPeReCBonflihf c¥PEEN 18t SR ORISTA2.
This CTS packet is also received by a nei ghbor communication station STA4
of th&kothertrwenki dhleration IEATorthe BoemBRf capichketstad ofhe SFR3 packet
recogni zes by decoding the content of the CTS packet that information is
t r angrave edulmadrhorise ofnmbbineation v8timh okhsTARSHda the corRHmiTht ilen the
station STA3, and it becones aware of the fact that the nedia will be
occupreth=sturding avtitneerperhededesi gnated by the CTS packet. Hence, it
refrains fromtransmtting informati on. Wen the above-descri bed RTS packet
and CTS pauketrmsimey toarsmd t8edcandtiecei ediincherecabgaiisgihen RES packet
prohi bited between 10 -

transmitted from the communication station STA2 to the communication

station STA3, the communication station STAlL becomes aware of the
fact that the media is placed in the occupiled 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 paqket 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 aléo received by a'ﬁeighbor_communication station
STA4 of the communication station STA3. The commﬁnication station
STA4 recognizes by decoding the content of the CTS packet that
information is transmitted from the communication station S8TAZ to
the communication station STA3, and it becomes awére of the fact
'Zthat the media will be oécupied'during a time period designated by

-.the CTS packet. Hence, it refrains‘from transmitting information.
When the above—described RTS packet and CTS packet are

‘transmitted and received, the transmission is prohibited between

10



"nei ghboring station of the conmunication station STA2 which is the

transm ssion station"” which could receive the RTS packet and "nei ghbori ng

station of the comrunication station STA3 which is the reception station”

whi ch coul d receive the CIS packet, whereby information can be transmtted
fromthe communi cation station STA2 to the comrunication station STA3 and

t he ACK packet can be returned _ w thout being disturbed g¥%éhe sudden

t r anstS5PBROFLBA Bhé 1R8I GHbdrhhCIPRER BTE Nt STAThARASF BdeF P& CRedls T
the | EEE802. 11 systemw || be described with reference to FIG 36. 1n th
abovetrensmaRedon| EEERGAON] sYEieh aloeds & Ve 3 s ’ont EFG"GIT b
on the CSMA procedure is executed, and hence it is inpossible to guaraqfee
and niheighhoaisenstatiopamd. the t pRMEEERRdian gGatem) aTPEFvPpsine-s the
Coor di nation Function) exists as a nmechani sm for guaranteeing and
nmai nt aeoepgivhe Haatiordwevich t OWabi Feskeiffe P i sTHolR3 and "her 5fes
not operate in the ad hoc node but it operates only in the infrastructure
node indermethbnolcasf bhetaenenstpednttrospedid i eamhynicahion déitatsdoex &dfte
the access control while the band is being guaranteed, a coordinator such
as antacthsscpoimnhiicstiequistediamd STAIY agohtths G @askati adrode Betityaed
~access point. For reference, operations of the PCF will be described with
ref ereperotic Fb&ing6. distimBed6,byt tkeassudddnt hararhaisedaruniftea orfhe
station STAO is the access point and that the comunication stations STAl
and SIé&2ghpoirned smathenBSS nanaged by the. access point STAO Also, it is
assuned that the communication station STAL transmts information while it
guar ant eesnthe ,bandbadd reserve means in the IEEE802.11 system will be
described with reference to FIG. 36. In the above-mentioned
IEEES802.11 system access control, access contention based on the
CSMA procedure is executed, and hence it is impossible to guarantee
and maintain a constant band. In the IEEE802.1i1 system, a PCF (Point
Coordination Function) exists as a mechanism for guaranteeing and
maintaining the band. HbWever, 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 point. Specifically,
in order to execute  the aqcess control while the band is being
guaranteed, a coordinator such as an access point is reguired and
all controls are carried out by the access point.
For reference, operations of the PCF will be‘described with
- reference to FIG. 36. 1In FIG. 36, it is assumed that the
communication station STA0 is the access point and that the
communication stétions sTAl and STA2 joined in the BSS managed by

the access point STA0. Also, it is assumed that the communication

station STAl transmits information while it guarantees the band.
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Having transmtted the beacon, for exanple, the comunication station STAG
perfornms polling to the communication station STAL at the SIFS space
(CF-Poll in FIG 36). The comunication station STAL which received the
CF-Poll is given a right to transmt data and is thereby allowed to
transmt data at the SIFS space. As a result, the comunication station
STAl transnmits the data after the SIFS space. \Wen the g@gn%%%& 5 +ion

station STAE+REulAEPEHE TACK ddtkePePOP™t hd 0%t rEiER 1 ed dat & “and ‘one
transaction is _ended, the commupjcation _ station STAg%g ain rfor
pol | i %R £ 50% hé TRSmAFH FC 0P 3t at FHntC SFAE. & EEH %}le ﬁegggée%51
whi ch poIIing of this tine is  failed due to sonme reason, .that i%H th 1
st at ethe GAFEhsPRESPIICETHE L LpddkdilGh asTFReCEEMBBIFAF 5P FoRd gnsﬁﬁﬁ
space. Specifically, when the conmmunication station STAG be ogsg_amakfis
that WolchnfeeriVEenthe CEaRehlt féd Frif thet tEAhuh? cAtfBRMStaltPdR ST
after the SIFS space el apsed since it has perfornmed polling, it Rﬁ%?rdﬁl
that thergoy| ahgoveds 5P| cH2BARIBeARSAMB tpEDEI §GFEg8PRCErt &° thd SHES - the
space. If this polling is successful, then data is transmtted from the
comuedmmthbnationi easianr §FAlt Heamamigdckidte i da¥at af hed. TEfer IEvhePate
comuni cation station STA2 holds the transmtted packet during a series of
t hi s Precedbre cogimud datid csongtai et | HRASt EtHANSSTAS ACKETRICKEENSHTt sthe
information at the SIFS or PIFS space before the DIFS tinme space el apses,
t he rightstbttednsidta i ahdr mate onressandien npye@ndEd hete® mAPHIEHYY -1 on
station STA2 and hence the communication station STAL to which the pol|ing
i s pesfotbed isTACcoagtant pemfioers appliléongt yio 12he 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 polling, it regards
that the polling is failed and performs polling again after the PIFS3
space. If this polling is subcessful, then data is transmitted from
the communicatiocn station STAl and the ACK packet-is returned. Even
when the communication station STA2 holds the transmitted packet
.auring 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 STA2 and hence the

communication station STAl to which the polling is performed is

constantly given a priority.
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di scl oses an exanpl e of access control of such wireless conmunication.
When access control of wireless conmunication is carried out w thout such
-master control station (access point), as conpared with the case in which
comuni cation is carried out with the master control station, there were
various restrictions. To be concrete, the follow ng problens_arise.
PROBLEM 1:0SHELECT) ONaeFtCeORDl NETIIR &8¢ éR&ApPBEIa®2dtolin 3PP H 25397 Ner
it be assuned that a network is configured by the above-nentiagned, -

| EEESDR RIS Sy siemlnisers  epmmnfnmis onfstaefons TONMEo17 af e 3Wchat ¥4 Rhethe
scattered state and conmmunication ranges 10a to 17a in which the
commuumatnioretstmt i ons 10 to 17 can directly communi cate with each other.
In such case, if the network is configured in the infrastructure node,
then therthe i seseasprabiembf ofow itre lss eceommenhaahieat ilon S28¥+e% PHat
shoul d be operated as the access point (coordinator). In the |EEE802.11
syst e tiowo neuth cat  ber staht ool astemiodatiedcasshpainhe, BSScpapared with
communicate with only a comruni cation station which belongs to the sane
BSS, @yl tHageacgasswipiint dosmmpdrattachrasia gotewead t outot ieth BSShe | magitgear
to efficiently make networking on the whole of the system there are

vari ausnefgUNBRESisuch d@set® sekectvarhicals resatiobiohst h§oconmrumooatiedes .,
station as the access point or howto configure again the network when the

accesghdoFdt 1 bwiMlg-SASKDeEedarifbt hough it is desirable that the network

-coul d be configure W t hout the coordinator, the infrastructure node of
‘the | EEEBOZRrAALEMA31: 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
cémmunication stations 10 to 17.are located in the scattered state
and communication ranges 10a to 17a in which the communicatibn
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 point ({(coordinator). " In the
iEEE802.11 system, a communication sﬁation accommodated within the
BSS may communicate with only a communication station which belongs
‘ £9 the same BSS, and the access point is operated as a gateway to
other BSS. In oxder 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
configﬁre again the network when the access poiﬁt is de-energized.
_'Althoﬁgh it is desirable that the network could be configured

without the coordinaﬁor,-the infrastructure mode of the IEEE802.11
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system cannot neet with such requirenents. PROBLEM 2: DI SAGREEMVENT

ACHI EVABLE AREA In the ad hoc node of the | EEE802.11 system aIthougﬁFthe
network can be configured w thout the coordinator, it is assunmed that the
IBSS is constructed by a plurality of comunication stations |ocated at

t he surroundi ng areas. For exanple, as shown in FIG 37, it is assuned
that the comunication stations 10, 11, 12, 13 (STAO STAl, STA2, STA3)
are aggoramdasedowi hbeh shehsameh| BSgxirdhentsal t hough the comuni cat i on
station | 1( STAL) can conmunicate wth the communication stations 10, 12

13 (STAO, BRARLESTA3) DISREREEMANUNDEABCEAEYABLEOARES (STAQ cannot directly
comuni cate with the comunication station 12 (STA2).. In such case
according $Q the beaceect MR 65 orher AEEEBI0E . 6fl t ips L EEESCTL ougst &R
it is frequently observed that the communication station 10 (STAQ and the
conmupi cabLen At Hen LA MSTARN twapssut tihe beacodsnator he idanks ®ismemeshd
at that tinme, the communication station 11 (STAl) becones wunable to ,

recei yg, 8 bgaconipabi chs causastmprabl ey Rur pharaldsyshodn icommEngeagdzon
for exanple, let it be assunmed that the conmunication stations 15, 16, 17

(STAS, . STAG < STALL + E0RS! it 63 JBRE d BG4y . anstr t datmphe , casmsiosat iion
stations g@, 1?, 12, 13 (STAO, STAl, S%£3, STAS)‘constituteran | BSS

(IBSS:B). Ab that; & gBcusbacenthe thep dBSSes are cpesredingneonpl etidl,y 12
|ndependénﬁly,Jén %nter?%rence pr obl em does not a;?ge befﬂgzn ?Eé tdg ’

LESToRR TR AP et e cnomanicanas,

14 (S§£é%,i%fﬁﬂéﬁéﬁ)Eﬁgegg%ﬂ%ﬁﬂkéﬂﬁHﬁﬂ§t5£98h @ﬁ(STAl) can . communicate
with the communication statioms 10, 12,.13 (sTAO, STAZ,-STA3), the
communication station 10 (STAOQ) cannot directly communicate with the
gomﬁunication station: 12 {(sTa2). In such case, according to the
beacon transmission procedure of the IEEE802.11 system, it is
frequently observed that the communication station 10 (STAQ) and the
;ommuﬁication station 12 (STA2) 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
+hat the communication stations 15, 16, 17 (STA5, STA6, STAT)
constitute an IBSS (IBSS-A) and that the communication stations 10,.
11, 12, 13 (STAO, STAl, STA3, STA3) constitute an IBSS (IBSS-B). At
that time, since the  two IBSSes are operating complétely
independently, an interference problem does not arise hetween the
t+wo 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

14



the IBSS-A and the IBSS-B. Wien the two | BSSes are coupl ed together,

al t hough the communi cation station STA4 can enter both of the IBSS-A and
the IBSS-B, the IBSS-A is operated in accordance with the rule of the

| BSS-A and the IBSS-B is operated in accordance with the rule of the

| BSS-B. Then, there is a possibility that collision of the beacons and
collision of the ATIM packets will occur, which also raises_a proble
PROBLEM 3:BIETHODOFtIREALB S N& PORER SAVEtNBDEEFACEhaT&d CRYR LRSI OIERE T -
power save node can be realized by transmtting the ATIM ackets vvlth each
ot heraMittchigh t Hlee AToNhwh hdahioncebatiing BEAEhE2PaRBSRT aBEESS Bss-
information to be transmtted is a small anmount of |nformat|on such as

bi t s,arah oiver hB&8-BequitreedIBHS-& hes ATPRIrpaeketis jarGeabdsce anyth the rule

- et hodol ogy in which the ATIM packets are to be exchanged according to the
rand@y agoesEB$S-Neayd thef IBs5eRt 1sPROBLENE4: iIBARDCRESERVE M tRETPRERK UL _
W THOUT COORDI NATOR Al so, according to the | EEE802.11 system in the ad hoc
nmode,o @ tHBCH®HSSIR .f orheay r yhageouts bangosesbitétdoddaiotcedd s3icanafhdhée
there is no nethod but to constantly follow the operation of the CSVA

pr oC ey @ nPLRIBUEMEL 1 1 NCEMWPLET ENESSACEMRES! (FES: PROCEDURE dur + heh RIS/ @isc
procedure of the | EEE802.11 system not only a comrunication station which
receiymghddhe: @opasket but also a conmunication station which received
-the RTS packet is prohibited fromtransmtting information. However, in
the case spowprim Ft GE350D DReRSRATEZANG PaWERS spmhMb:-DEed from
transmtting information is only 15

Tn the ad hoc mode, the power save mode can be realized by
transmitting the ATIM packets with éach other within the ATIM window
éccording.to thé random . access. When information to be transmitted
is a small amount of inforﬁation such as bits, an overhead required
by the ATIM packets increases, énd a methodology in which the ATIM

 packets are to be exchanged according to the random access is very
inefficient.

PROBLEM 4: BAND RESERVE IN NETWORK WITHOUT COORDINATOR

Also, according to the IEEESOé.ll system,.in the ad hoc mode, a
mechanism for carrying out band reserve does not exist, and hence
there ié 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 IEEES802.11 system, not only a
communication station which received the CTS packet but alsc a
communication station which received the RTS packet is prohibited
from fransmitting information. However, in the case shown in EIG. 35,

the station that is prohibited from transmitting information is only
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t he conmmuni cation station STA4 and the communication station STAI does not
affect "transm ssion of DATA fromthe communication station STA2 to the
comuni cation station STA3". In the RTS/CTS procedure, to prohibit the
commruni cation station which received the RTS packet fromtransmtting
i nf or maheoramaquiices ianl artge: irar giTh4 oahdiethafl efgnmusiide tdrch tdtisticn openof
the factors which degrade a system throughput. PROBLEM 6: CONSI DERATI ONS
ON SEPARAS| Ohit Ok BBSES' BYarddidsdiort kef Hd@ndmiom désccichednipathen station
above-nentioned Problem2 (in FIG 37, the comrunication stations STAS5,
STAG STAZ c¢tongthiet utoantung daBISn (HBESoA) ARG ".helrcormmnRTaCDH statédnse,
STAO, STAl, STA2, STA3 constitute the IBSS (I1BSS-B)), as a nethod for
sol vi ngot beopibbt etthewhbohuai csesomhenat hen colniwini catd¢ Dnedt Blté ORT SThdcket
appears to couple both of the 1BSSes, there exists a nethod for separating
t he | BEBoA taadsmhetiBSSiBf bymat TOMA-¢Fhieedi 1 Baome Mhtgph etdctlesssafete
division nultiple access) system An exanple of this case is showmm in FIG
38. Thesdies andettiods uded tnearm AREBSTDaTTO r(sH S\ANA) dsystdm amd sttt em
like. Atime zone that is exclusively used for a sub- network is
const r tbtedghputa. frame of sonme BBS. However, according to this nethod,
spatial recycling of resources is aborted and hence wutilization ratio is
decr eaBROBILG S iod e rINSLDBRATTIONS SON c SUSASATIOPT dbf eARBSESOAY nERYAS 0h ttes
present invention provide excellent wreless communication system
W r el essercommundeatt Opedppar dthes ahdvewineet essedofmobileat i2n (et Fad .anil7,
conputer programin which the problens arising when a wireless 16

the communication stations S8TAS5, STA6, STA7 constitute the IBSS

(IéSSwA) and the communication stations STAO, STAl, STAZ, 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 is shown
in FIG. 38. This is a method used in an ARIB STD-T70 {HiSWANa)
system and the like. A time zone that is exclusively used for a sub-
network is constructed in a frame of some BBS. However, acéording to
this method, spatial recycling of resources is aborted and hence
utilization ratio is decreased considerably, which also causes a
problem.
Embodiments of the ©present invention 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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system such as a wireless LAN is constructed as a decentralized
distributed type network wi thout control and controlled relationship such
as a nmaster station and slave stations can be solved. OQher enbodi nents of
the present invention provide excellent wreless conmunication system

Wi rel ess communi cati on apparatus and wreless comunication nethod and
conput eyspengramh nashiaclwitad BeanLAke ity ansni t tedtehi ke col Hie&bﬁnSaafLeed

bei ng avojded in a_ decentralized __distribut ed type network. Furth
orbodi AbAFeTBrtTg £ RS SeTETH ARE TS r T - GBI ORH Vi el @84 At tonship

COMMUNkGahi Q8 SYidd £#Br WAl 835 SRMIUALEakkaRicABPALAIYS 880 M I el ess
communi cati on nethod and conputer programin which collisions of beacons

can be sui t@bhstravmbée‘l@lmanﬁﬁg cd trblleurmﬁds%ntoflrmmmat ponvstat ieses lileng

net v 0040 E e hen. comupLeal] o BLLL TS EARSILL, BE°SORB LY S8

Wi r el eﬁﬁr@mmmumasmﬂemewwelaeﬁf mm@m@tﬁo@ma@pa@r ahushaddta can
wi rel ess communj cati on method and conputer program.in whi

ch a
decent?@l FRR#H 539 Bt 15l MBS ndiik aad dse S @atﬁesﬁewté@ﬁcé@ed

whil e goliishons ofyReacens fhat communication stations transmtted with
each other can be avoi ded. DI SCLOSURE OF THE | NVENTI ON According to a first

aspect of tﬁ@rphesentem}:rmélmtemm t lodr e this pp@eB@eJd: a imvehessn provide
conmuni catj[f;n syst.em.c sed of .a %I ur al ication stations

wi t hout*Te ns%’be]oers OB A SR &%{gtc%‘nt rBFF%EGE?at TSR Rt 6P R
I especipper LOMATHNE abi 108N defs St @iScd 1 @S Md t RAACHNS ddmpi &h b rEQFamtion

concer ni ng a
which collisions of beacons can be suitably avoided among a
plurality of communication stations in a network configured when
communication stations transmit beacons with each other.

Further embodiments of the present invention provide excellent
wireless communication system, wireless communication apparatus and
wireless communication mnethod 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 CF THE INVENTION

According to a first aspect of the present invention, there
is provided a wireless communication system composed of a plurality
of communication stations without relationship of control station

and controlled stations, wherein respective communication
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t
of : a beacon “signha

network is witten with each other to construct the network. According to a
second aspect of the present invention, there is provided a wreless
comuni cati on apparatus operating decentralized distributed type

comuni cati on environnent constructed such that respective conmuni cation
stati ogsattridnsi t rabeascdns bdutieasi g olvhii afor MBE0eMLONEA! Ridc @rnAgighogk
W th each other, at a,predeterm ned tinme  space conprising: conmunjcation
means FSFYEanshi VEL QﬂuW%g%e?@dﬁ;QﬁW% es® & ,tﬁgggoﬁ &iyparork.
generating A@@B%dfi@f% gerer ahi R@ dREACHBpTINRF tAEI eald en of 1 hkermBbA ON
concerning the local station; beacon signal analyzing neans for analyzing
a beacdh@¥gnalls ecXNRBLEREM a@ neVYhRBESHy sCAMBHLBGAEAOR corPAIGHERRg

means; o@ddathRgng conthalo dRaNsshorzeeptrol ling; @ beagon, ddansm ssign,o
timng at which”said communication neans transmts beacons. According'to a
third peEEIusf ¢ad ppeserkNIivEMIBAN Tt herenist provitded a wrehesghat
communi,cald,08 JBLRPd operabingy undel 3 dacent raklzed (sl ribuLed n or ¢
conmmuni cati'on environment constructe en respective conmuni cation

stati ofPeranom £ beéardiscaitt hve nf orfmati oif eomecari pgr a aetworke wi higen a

herei n, wi,thgagh giher, at a.predelierni ned. t1me, shage coTRLi;sing; the; §eps
St p ating a

generating Step for géner
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; beacon signal analyzing means
for analyzing a beacon signal received from a
neighboring station by said communicating means:
and timing contrel means for controlling a beacon
transmission timing at which said communication
means transmits beacons.

According to a third aspect of the present invention,
there is provided a wireless communication method operating

under a decentralized distributed communication

environment constructed when regspective
communication station transmit beacons with
information concerning a network written

therein with each other at a predetermined
time space comprising the steps of: a Dbeacon
signal generating step for generating a
beacon signal in which 4information concerning
the local station 4is written: a 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
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beacon signal in which information concerning the local station is
written; a beacon signal analyzing step for analyzing a beacon signal
received fromthe nei ghboring station by said comrunication nmeans; and a
timng control step for controlling beacon 18 transmi ssion timng at which
said conmmunication neans transmts a beacon. However, "system may refer
to sonething of logical set of a plurality of apparatus (or function

nodul est thah AN s keabirze speckfigifypction) regardl esgpf whether eagh o4
apparatus or function nodule is accomobdated within a single housing or

not. UrdermhEndecant taiizadediger i but et $ypdet sommudbea¢om - envi ronnent ,
each conmuni i st atJy on may, | et ot her neighbor i.thin omuni.cati on
range) connﬁﬁﬁ%%@?%h st ati on becHite a f%r & i?%mgﬁﬁgpgnégébgogﬁéﬁgni??an
beaconof nfzorpattoni fp oblfer amei gy co@runi c@tdOIoSt AbHENe@t &hat  can
predeterm ned tine space and, also |lets_other comunication station becone

awar e BPatHe" AREGHEKC cORRPELPRL i BRIGANIESS RE CORFNFCRIBh 2PRRT VR FrayT
execul LudcalbORRIAIION LRRRGHA020AC); BAL, ASLeCo Ry HARAINY B Aocheacon

signal whether 1t jolned the comunication range e ‘adj acent station.
Furt her, thé&ncemuniitati dacshatrhbnzean rdicognilzetedhetgeewordonmoniigat adhon
formation witten. on the eacon. Al so, each commrunication

Furt her, ¢ hgnc
Y TR e Ot O e 8 AP BR ity adtrooPiie DBBLBHROE

transmigstBint aMdi@munication range) communication station become aware
of 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. Also, the communication station may
execute scan operation on each channel and detect 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.

Alsc, each communication station may transmit 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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contained in the beacon signal. In such case, the comrunication station
can obtain not only network informati on of the adjacent station from which
t he conmuni cation station can directly receive the beacon but al so beacon
information of the next station of the adjacent station from which the

| ocal station cannot receive the beacon but the adjacent station can
receive 'the beacon, that is, a hidden termnal. In such decentralized

di stri GOREYDEFRELRBL woERT1@N newialBa hmuiidat itbe sPatWeRkwhRERERRYS| ot ®
e ekl (AR Sl o SEELL G SC A0 0DEE AL HBAL) S, cantd nUoRaLY
receive a signal ng a ti'me period |onger than a s Fane | 'eng 0
confi r mutrheg présmnc@e@ﬁoﬂhéobgaconhanaasHupEEﬂréaniéh@tnetghbomfngn the
station, icatiop station capnot receive the peacon fromthe
er GhbBFPRGASE abf oRTP nPERESh oF Bebabl CLRENT R Commit Gdtr Bt St ol rgt
set preper beasOnitsaNSHT SSEON dd NMdAGndn theesther thandpebfont hgrom the
communi cation station can receive the beacon transmtted from

nei ghbaﬁitﬁbb@%h@g obtatien vhethmm@gwontl@@@t toa ﬁ\alymgmcatlm ngt@tlon

which g t a n transmt the acon 1

beacon t ansnlgifgﬁgfl%g%ﬁg%fkfgegwg ? staﬁf%ﬁghnt re?er 8e t c%lgh%or
appar atbs icofnonmathonodeserithed igareacdceiecetnedbbaaean.t ddersmidted herom
wrele comuni.catj on netmork accordin enbodi nents of the present
invent?% %ﬁéb%ﬁﬁﬂ%% ShefonTst dtSh tgﬁtéﬁﬁ?“@%qq%ﬁﬁﬁcSEﬁ?%RWtVEQSeSEt

per'Odtﬁﬁlh& bt apgih Sahfeonbeaeon. i theny %%%Ql%ﬁ@m&@e%agkgppre 4t By

transmt a regular beacon only once at the above-describ et erm ned
time Spg@@on to the beacon transmission tlmlng of the local station with

reference to neighbor apparatus information described in each

received beacon.

Here, in the wireless communication network according to
embodiments of the present invention, each communication station
obtains, a traffic priority use period as it transmits the
beacon. Then, each communication station may transmit a regular
beacon only once at the above-described predetermined time space
and may be allowed to transmit more than one auxili-ary beacon
composed of sighals similar to the regular beacon.

Disclosed herein is 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 1is not 1located and respective communication stations
transmit beacons with information concerning a network written

thereon with each other at a
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and may be allowed to transmt nore than one auxili-ary beacon conposed of
signals simlar to the regular beacon. Disclosed herein is a conputer
programwitten in the conputer readable format such that processing for
carrying out w reless conmunication operation under the decentralized

di stributed type conmunication environnent configured when a specific
control station is not |ocated and respective comunication stations

t r ansnPEeHEAESHS NGt i oFRAERPOMacbNEer MXRFUE atht wor ICOMtiteen Prhgredn is

ith e : d I n | e e : a
\(,:Morrput ggﬁgr?%grggmglksg %gﬁgéﬁsgggﬁq agg%%%%ﬁl%fg%gg%onlgr%%eﬁrga%t%%p % geacon
gener atiingad weakoihnfsimnal omiddndenhdngathenleontesthngon heritoatl Hatdarn

witten thereon, a beacon signal analyzing step for, anal yzing a beacon
SRzarfa

signal @ rater9Rd $r¥ih A g SEER i LytifHg &oREFGIOTst 8p INGH

cont r okki-BgvBAAGRRL rANSE] §IShOP Ad NEPFe i JRe 2RAMUL e M PILSM FBY B€ep rfor
obt ai ned by defining a conputer programwitten in the conputer readable

f or mat ceBtradl ingrlechawr fimegnpsséesstagingy be executed on the conputer
system In her r.d when t he_conput er. progr is installed on the
P oebOeract VEORRT BROnay bed HRnDTLL Pi G ot e = ComprirEr™

conmput er system coopera ac n‘may be t
syst empasgrdther ebyttba coifput eheSysé@putsepei-abadbas a foMma] esso  that
conmuni c%%i on apparatus. A plurality of wireless conmunication apparatus

may bePERITRAABETD RIGHATUEY XM et eSECCHECRLIK WEPR STIRIP&F © Bc Bivsit Sihd
effectn t orhase,obabhe Mgl e53  CAPWALLabi 0B SySt €M ageatdh idqt rf Neye

first aspect of the present invention.

computer system, cooperative action may be 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 embodiments of 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 may be 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 ¢an be
avoided.

Also, according to embodiments of the present invention,

in a network
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According to enbodi nents of the present invention, in a decentralized
distributed type network having a control station/controlled station

rel ati onship such as a nmaster station and slave stations, it may be

possi ble to provide excellent wreless conmunication system wreless
comuni cati on apparatus and w rel ess comuni cati on nethod and conputer
programin which data can be transmtted while collisions of beacons can
be ~avdiUEdIURESh Whh of 6FHENt 2 BhodPRBRE QNS teRESPLEs&Radanferivi®h, cach a

net wor kol Gonf 3 gur gl whep, compulieat! one 5t all-als Jbf anstlds RAACONR; Pehllss
each other, it may bé possible to provide excellent wreless

C omuniGatived csrs oems vwitesl, e 8 redessnicoatiuoncappanatppaantduni rebessreless
comuni cat i on ramin which,collisions of peacons

t.hod a C uter pro
anong £ RIPALRES O8f OmAh BAE T G REPAEForf HiF Dot By SHHeR Ut EHBIGS APLo,
accor digagdod serdidigrent 51 @f a1 hey psLSestmhAYEMt i oM, stiti SRy benpBssikblbedka
provi de excellent wreless conmunication system wreless comunication

appar ati¥staRd Ywi rel ess conmmuni cati on method and conputer programin which

a decentral hged distribyled type reless nstwork gan e sultably forme
while collisions o eacons that respective connmunication stations
t ransmmaywi b gacdhsidbher tean chevavbs dedic BRI Ert DESCREPELEN GorbRANNGS: H G

1 is an explanato di.a ran1shomﬁngéan exanple in which comunication

.
appar at¥§ &k Ioc5¥€81§ Sor di NGO ARAEABEdi netPdFatus and  wireless

communication method and computer program in which a decentralized
~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 appafétus are located according to an embodiment of
the present invention;

FIG. 2 1is 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 1is an explanatory diagram showing part of beacon
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the present invention, FIG 2 is a block diagram show ng an exanpl e of an
arrangenment of a conmuni cation apparatus according to an enbodi nent of the
present invention; FIG 3 is atimng chart showi ng an exanple of a

wi rel ess comunication system according to an enbodi nent of the present
invention; FIG 4 is a timng chart show ng an exanple of timng at which

beacons are transm tted according {9.an od] . pr.es

i nven ef%%);:l%ﬁfnSlins Oé:rrlnagt%ﬁlnanaa (g?lflg%l?%g%g%% g%lﬁ%&%ﬁgltre?etofggegg%n przelsent
descrjpti on. i nformation according to an enbodi nent of the present

i nvem PO "G 6 is an expl anatory di agram showi ng an exanpl e of NOBI and

NBAlI processing_procedures.according.to_an enbodinent of th r

i nvent i on;F%@G671Fsa'ﬁneé?ﬁﬁﬁﬁgf’Eiyyg&iaga"g‘ms Wi “an e&&rﬁejlleg O?%{&haeI and
manner_in which a transm ssion prohibit interval i efined _according to
o o eHECORSHhE BFBCERELFRL BRCPOMLI] 60 83 SToR B A ory ST
showing a first exanple of a beacon collision scenario according to an

embodHEFRTBP t he present invention; FIG 9 is an explanatory di agram
showi ng a second exanple of a beacon collision scenario according

tQ an
enbodi nent¥EF- t He pf eséht SXPhFBALPEY; FHIFLAD SEOYH N pRANSFGP I a@%arﬁhe

show ng a beacon transm ssi on . . ) i .
' manner in which a transmission prohibit interval 1is defined

“according to an embodiment of the present invention;

FIG. 8 is an explanatoryAdiagram showing a first example of a
beacon collision scenario according to an embediment of the present
invention;

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

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

FIG. 11 is an explanatory diagram showing part of beacon
description infbrmation'éccording to an embodiméent of the present
~invention;

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

FIG. 13 is a flowcharf showing an example of timing control
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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of fset according to an enbodi nrent of the present invention; FIG 11 is an
expl anat ory di agram showi ng part of beacon description information
according to an enbodi nent of the present invention; FIG 12 is a bl ock
di agram show ng an exanple of an M sequence generating circuit according
to an enbodi nent of the present invention; FIG 13 is a flowhart show ng

an exapqpl rggeﬁk”HHg é?n% processi ng according to an enbodi nent of the
present invention F ‘i s an explanatory di agram showi ng an exanpl e of

gaet f .2
Fhe or ocent Chver i on e SREITla SPRE S ASEA MnbRifg MOCIEBLO o 2
f t - t. ;
O coehFRBERERbR R i AR ey ACCOIGING 10 &) ERbedipEnt 8k e

transnlssggg .grgorltlzed interval and a conflict transm ssion interval
accor HF RS to X 8 b88F nent of the present invention; FIG 17 is an

expl anat or ia m.show_ng. an. exa acket forna ordln tQ an
enbodinent¥6g %Q?pfé%eﬁP |%§%%??% ry¢34i %ﬁéﬁs gﬁwé?ﬁla%a?ory &lagﬁgﬁon
showi ng.an. exa of a heacon si nal format according t.o. an enbodi ne of
the pPEi8RitiFR eﬁP CERVaR GDA A | O%f%%ﬁ¥ngréﬁﬁw%5§ﬁ8anﬁ&t§EV8 affyi€” ing
(exangle 1) of the comunjcation state at communi cation station

accor Pn@ntSmﬁﬂdl@ﬁBEdPﬁeﬁpeopr?ﬁgnﬁré§¥ﬁptﬁﬁﬁent|on

FIG. 17 is an explanatory diagram showing an example of a
packet format accordiﬁg 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) o©f the
cormmunication state ét a Cpmmunication 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 statioﬁ according to an
embodiment of the present invention;

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

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

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

reserve processing according to an embodiment of the present
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FIG 20 is atimng chart showi ng an exanple (exanple 2) of. the

communi cation state at a comuni cation station according to an enbodi nent
of the present invention; FIG 21 is an explanatory di agram showi ng an
exanpl e of a manner of distributing a tine-axis resource according to an
enbodi nent of the present invention; FIG 22 is an explanatory diagram
show ng an exanple of information which is used to determ ne beacon
transh$8RBreRiming according to an enbodi ment of the present invention;
FIG 23 is an explanatory di agram show ng an exanple of band reserv
processi ngF BecoRdi nigs t 6Nare B FRFt  BE2EReTprITEENtNY 287 (RAR gh; O FItEe
24 is an explanatory di agram showi ng an exanple of the manner in which a

qui etmpan&et i swiysell acaviatngackesn ienbegAmBRCOSHLNGh&ED rEs STRAENRT GhE

FIG 25 is an explanatory di agram showi ng an exanple of an arrangenent of
‘a qui ehe packetnctoveanhijoro an enbodi nent of the present invention; FIG
26 is an explanatory di agram showi ng an exanple of an "arrangenent of a PHY
frame accoFIéng 250 as enbodikpiantadbrihelim@samt shomicst | @h; SXe@P1z7 5 &P
expl anatory di agram showi ng an exanple (exanple 1) of nedia scan according
t o anzerbogénent off the qriesenpackpteicrrd @G t28 48 ambodimeandgt op§ tThe
di agram showi ng an exanple of the manner in which data is transmtted a
pl ur abréyent inw@sStacaording
FIG. 26 is an explanatory diagram showing an example of an
érrangement 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 sysiem;

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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to an enbodi ment of the present invention; FIG 29 is an explanatory

di agram showi ng an exanple (exanple 2) of nmedia scan according to an
enbodi ment of the present invention; FIG 30 is an explanatory di agram
showi ng an exanple (infrastructure node) of a conventional wreless
conmmuni cation systemy FIG 31 is an explanatory di agram show ng an exanpl e
(ad hoc  node) of a conventional wreless comunication system FIG 32 is
an exprapht ®¥y- di agram showi ng an exanple of a signal transni ssion
procedure in the ad hoc node according tQ the rior art; FIG .33 ig an

24
expl anat or §I@i agrami§ho@f n@aEl B % gﬂaéfraﬂ‘acﬁlégwéﬁﬁcé”} nSEREPLE ©
conventional w reless conmmunication syste FIG 34 is an.explanatory
di agr parkebwepgcaniexahpl sopvVeRTt1e8RA FALSL6E6d GPRTMUAHCRE 1O P&/t Bral
w rel ess communi cation system FIG 35 is an explanatory di agram show n%o
‘an exanpl eFBE. CSMV €A  apersii lGmatoihe JEaFERt | BRAVLRET i'bs EEBRIENI R4t i%on
system FIG 36 is an explanatory di agram show ng an exanpl e of band ;
r eser @8MAf @Aspresednrenithsheonvanensaarani HaFreds seoRPIEECRGH Ols P -
FIG 37 is an explanatory di agram show ng an exanpl e of the communication
state in theGcoRGenti enakxpilrehessyc divamiaatsihon 1y sremxampd eriod, CRYA/Chan
expl anatory di agram showi ng an exanple of an arrangenment of a sub-slot in
t he copyeationaknwthel essveomunedatiigeless 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 1link 1is mnot separated by a
frequency channel). This will apply for the case in which a

'plurality of frequency channels exlsts as transmission mediums) as

well. Communication assumed in +this embodiment is & store and
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system BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON An enbodi nent according to
the present invention will be described belowwth reference to FIGS. 1 to
29. A propagation |ine of comunication assuned in this enbodi nent of the
present invention is wireless and it is also assuned that a network is
constructed anong a plurality of devices by using a single transm ssion

medi ufwgfﬁ dilenke b Se DL S8RATRALSE DY ndorhibequancys chaaneltkr rBAl SatM lthe
apply for the case in which a plurality of frequency channels exists as

transgl sgion medi uns)sas WekkssCRRMUY CALEQN RgaIRE AN Jrhi st 2rhodi et s

a store and 5 forward type traffi'c and hence information is transferred

3\; | ][ Wilfaﬁgeﬁgggg:%le)faél $&10 u%&:%jnr{%n@n@aﬁcl@ CORpRL SRt L 0B SEAEEQNLYNGN -

be descri oW i S 'y processing executed by al

communi.cati o i i Ol ne n di A t-h
Comes b LA, O L Ohp o AREaTERATK ke RE BN BRrRrien ne

Cxeeuk £ 407 BSCSRRGRS IR Lol Eac R, LS ot s

e nmanner conmuni cation™ appa us conprising the

rverft TGAYar BT BEAT cloe LT e ardcl aben ZhEuRE Ay bheBodr 35 8- Spect fi

€SS conmmunication system a specific

control statjon_is.not |ocated and respective_conmmuni cation I r
operated i I%‘décéﬁ??ﬁii?%dexapgﬁﬁi6ﬂfe fafAlbhi‘to d&%%%ﬁsggggkhgggggoﬁbc
network. This sheet ,of draw ng .shaqws the nmanner_.i.n which comuni gii n
appar%?%%rﬁﬁufocoﬁ%réFénaigg%r%ﬁF ST (I Y. SR & ?ﬁc?%lsnghggt
of drawi ng, comruni cation ranges of the, . . .

an embodiment of the prefent invention are located. In this wireless

communication system, a specific cohtrol station is not located and
respéctive communication stations are operated in a decentralized
distributed fashion to form a so-called ad hoc network. This sheet
.of dfawing shows the manner in which communication apparatus #0 to
#6 are distributed on the same space.
Also, in this sheet of drawing, communication rangés of the
respective communication apparatus are _shown' by broken lines.
Communication apparatus can communicate with oﬁher communication
- apparatus located within .such communiqation range and these
communication ranges are defined as the ranges in which a signal
transmitted from  the local station interfere with signals
transmitted from other communicatién apparatus. Specifically, the
communication apparatus #O‘is located within the raﬁge in wkich it
can communicate with neighbor communication apparatus #1, #4, the
communication apparatus #1 is 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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respective comuni cation apparatus are shown by broken |ines.

Commruni cati on apparatus can communi cate with ot her comruni cati on apparatus
| ocated within such conmuni cati on range and these conmunication ranges are
defined as the ranges in which a signal transmtted fromthe |ocal station
interfere with signals transmtted from other communication apparatus.

Specifically, the _comunication apparatus #0 is.|l ocated _w thi th% r ange
Th i ICaT CREEbARGR TAER GRENTROPGRBST CEBMHTELLIGn “KBEAFaTTs Hr, e,

the comunication apparatus #1 is |ocated within the range in which it .
can dﬁﬁnuﬁhéaﬁ@mmqquQRiqﬁﬂ@HB%FaEB%H%ﬁc%ﬁi6ﬂcﬁﬁﬁgr§Fﬂggﬂb,Q%%,r%ﬁge t'ie
comuni cati on apparatus #2 is located within the range in which 26 it can
comurh el eilii RNt FROTRIRHBRES cHATFINI AR i AL HPRY af0EmpRcasionygPrfetus
communi cation apparatus #3 is |located within the range in which it can.
comuii catbewiadniie Gidi iftborPRaRREHFc dtd ok appaprheds wighin pehe range in
comuni cati on apparatus #4 is |located within the range in which it can
comusti alt eiti tant heomeighdate coifilini tde | DR HAPPAF aEGEMURH CagionyBPRAFE tus
communi cati on apparatus #5 is |located within the range in which it can
comuil caté ,wi#h, t hbeneigimoricomhemi eppesatuappbt atgs ¥Eatgill vhehin the
communi cation apparatus #6 is located within the range in which it can
comMura gt einmi t whtilod et ghbor corommimiadat ivdnthapplae args ghporwWpeymunication
comuni cation is mude between certain specific comrunication apparatus, a
conmmuphsata ons appar atnds wie chomannieetiive appleoertats off f iomleogeted within
communi cati on apparatus of the apparatus being called but which cannot
receimes i nfranget i otn f r emiatther itomuan catbomunappaeat sl tht hathes, dedigider

. terminal" exists: ‘

communication apparatus #2.

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” exists.

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 tﬂe 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 effectiveiy carrying out channel
access within the same wireless system while collisions are being
avoided.

As illustrated, a wireless communication apparatus 100 is

—ébmpdsed of an interface 101, a. data buffer 102, a central control
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FIG 2 is a block diagram schematically show ng function and arrangenent
of a wireless communi cati on apparatus which is operated as a comuni cation
station in the wirel ess network according to the enbodinent of the present
invention- Under a decentralized distributed type communication
environnment in which a control station is not located, the illustrated

W rel ess communi cation apparatus can forma network by effectively .
car r yingtolif 3chanhekcoac gess raittimion e d&fe W Mélredsssy SrémsfHisiseon unit
collisions are being avoided. As illustrated, a wireless conmunication
appar 206s 400imgngcempssed ohidn l0Tt.eprace@tenna 40%ala vBurlessigeception
central control 27 unit 103, a beacon generating unit 104, a wreless
transmh$si diuni & bkGSora thaingivgntmdlt Uhi2 207, an anferRation, sjorage
wireless reception wunit 110, a beacon analyzing unit 112 and an

i nforoattonlstorage wunit 113. The interface 101 exchanges a variety of
information between it and an external device (for exanple, a personal
conput er (pht shewrfaceetl©l) ccohaacted a vatiet ywiorfe lefs roerhem dettivgen it
apparatus 100. The data buffer 102 is used to tenporarily store data :
transghtit ed Ekeeraadevies ceonieat etaniprieygh tee siontdr fraceut®r dmotdatewn) ,
received through a wireless transmssion |ine before such data is
transgitt pdeyhaethed mberhase wi@kleble compiunalcataptr appamiat-us03 0dont r ol s
transm ssion and reception of a series of information in the wireless
communi catirgl  @RRAr atesr £30 areh perd ordseaccess ecenpbehrafiva trarem skiten

line in a centralized fashion. The central control unit 103 perforns
' transmitted from a device connected through the interface 101 or
- data received through a wireless transmission line before such data
is transmitted wvia the interface 101.

The central contrel wunit 103 centrols transmission gnd
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 control such as collision avoidance when beacons collide
with each other.

The beacon generating unit 104 generates beacon signals that
are periodically exchanged- between it and the neighbor wireless
éommunication apparatus. In order for the wireless communication
apparatus 100 to wuse the wireless network, 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

r.station. This information is stored in the information storage unit
113 and 1is transmitted to neighboring wireless communication

apparatus in the form in which it is written in the beacon signal.

- 28




operation control such as collision avoi dance when beacons collide wth
each other. The beacon generating unit 104 generates beacon signals that
are periodically exchanged between it and the nei ghbor wreless :
comuni cation apparatus. In order for the wireless communi cati on apparatus
100 to use the wireless network, there should be stipulated the position
at which its own beacon is transmtted, and. the _ position at, whjch_it
recei%%sa€¥%ﬂ%%%ﬂ”¥r8ﬁtqﬂ?nEFGHBBH?ﬁﬁni{aﬂi;{ ﬁﬁiEQ%ﬁ%ﬁ9ﬁ§ig%%?§ on -
stored in the inforpation storage ynit 113 and i% transmtted t

nei ghboRFAGEING r BI 884 SE S nREMMERLFES LOBp FRPACEE YN 10e TGP St 3}?%%01} St
witten in the beacon signal. 28 An arrangenent of the beacon signal_wl|
be detkei Beairaier G a SFREBSPAESHPPelfESE gt Lat f ol TAPSAFEEdS L dorame
transmts a beacon at the beginning of a transm ssion frame period, a
transPesEP@nifr fhe Pranral | HSeHe bohariR| YisRECHy CREMRPASESOD apparatus
communi cation apparatus 100 is defined by a beacon space. The wrel ess

t ransh®8siondehinedobycar PrasopucPpredet er mi ned nodul ati on processing in
order to transmit data tenporarily stored in the data buffer 102 and a
beacon si gia¢ vilaedsdiso tmgpsmiabson urhe: wilPé| exsr rigsepPiidn RiFfde tergnined
receives information and a beacon signal transmtted from other wreless
commumediat & bhompparaegsiag ain peederertd naknimet dakd oterpemnidilyats ored
systens applicable to wireless LAN, for exanple, which is suitable for
rel atiwvekieshierts dist fece 1 02ommehi x abkenenc @i doe lappld edaddot Wevwisr-elfelsko ,
transm ssion and reception systemin the wireless transm ssion unit 106
and ttiee 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 freguency 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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Wi reless reception unit 110. To be concrete, it is possible to use a U
(Utra Wde Band) system an OFDM (Ot hogonal Frequency Division

Mul ti pl exi ng: orthogonal frequency, division rmultiplexing) system a CDVA
(Code Division Miultiple Access: code division nmultiple access) system and
the like. The antenna 109 transmts a signal to other wreless

comuni cati on apparatus through a predeterm ned frequency channel or
col l ects sThmatdminansaitred Brdm bPReronrrelessitdrfuatcHPi6h *apparafas.
In this enbodi nent, the conmunication apparatus includes a single antenna
and issigmebl shooldebel veraminiradnpndsrgaraiyede oF@UY remiBL e 290 The LE A Hg
control unit 107 controls timng at which a wireless signal should be

t r ansgdrimesl amethirecebnedolForitexamphe, bedeon i rindgsrésmicsl thaningormt oltse
its own beacon transmission timng at the beginning of the transm ssion
franbqetiothgt iofl nghat whashmitsioeceinese a dsedosh f kémiogheat which it
communi cati on apparatus, timng at which it transmts and receives data
bet weeh-d 1vaand 0t beacoaonhuem cattitonr appamahisaandna spparapes at itomigar i od,
etc. The beacon analyzing unit 112 anal yzes the exi stence of the neighbor
Wi I eli@ssScis ONIHNI Gatsinemiagparaidis bycanabyzi dgthhe Hegasem  signadndeceithed
fromthe adjacent station, For exanple, information such as the beacon

r eceptdm@iuni i Plowf apheradhacent statkanopedathen pergbboréng.station
beacon reception timng is stored in the information storage unit 113 as

“nei ghbor appar aleusonnf 8By : 0Rg Tha d ni D2 Malna0F zeisor ige  emiits tkhBestaf eshe

therein an execution procedure command (programin which a collision

avoi danCeh s PCe3%N@ss communication apparatus by analyzing the beacon
signal received from the adjacent station, For example, information
such as the beacon reception timing of the adjacent sfation and the
neighboring station beacon reception timing 1is stored in the
information‘storage unit 113 as neighbor apparatﬁs information.

The informétion storage unit 113 stores therein an execution
procedure command (program in which a collision avoildance processing
procedure and the like .are described) such as a series of access
control operations executed by Ithe central éonfrol unit 103 and
ﬁeighbor 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
6f the network arrangement. The beacon . transmission period is

- defined as “superframe” (Super frame} of which duration is 80
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procedure and the |i ke are described) such as a series of access control ‘
operations executed by the central control unit 103 and nei ghbor apparatus

i nformati on obtained fromthe analyzed result of the received beacon. In
the decentralized distributed type network according to this enbodinent,
each communication station | ets other neighbor (that is, wthin a

communj Cfti on r(gnge} statirgnlgecome aware of its. existence by
transhttt1RgCBeaRon  Phi 6F#BY1on at a predetermined time space on a

predet er mi ned channel and al so i nfqr ot her. ¢ jcati st at. of
network artang&entC™HE 5846/ trsgtr?s”c%os?si o%h%gm(gh?g gg?i nglgtgrs%rk dalif
"superfranme” (Super frane) of fch duration_is 80 _ 30 . mlLi

exanpFecoM hedw Egﬁﬁ‘uﬁitcae?%%?ﬁﬁ%%\gjfp‘ancf)ﬁ'ﬁlf”ﬁl&aﬁg’otnherann FT./\DIIE& ggz}ggggg grﬁkgée
that it entered the comrunication range by receivi t he . beacgn si .

fr om®PPRCPRI §RESAINGE 523t i8R tqﬁ]cﬂﬂg}?f"%cr% SBQEéPPon T ¢ 3k roé:’cecqf[g}‘\?éllzaen
t he network arrangenent by deciphering infornation des&;}i ed igﬂt'h%erin
beacod Théf, CRE ndWEOIHMAT cdthion DEH4Ton SEFEPPRESH dacSirctP g
transm ssion ti m'rﬁljg?lto timng at which a beacon is not transmtted fr.om

the nehGnboRthenstESGHEeE geRt Ide sPREFPHNI sTSH t h ife BEYcGIYFELERT o™

timng. Next, FIG 17 shows an exanple of a packet format according.to
this ehbbibresetsAlpseandl BeasAPosEaNEMNig SRRt o tios WY &F “iHeh 2
begi nni ng of the packet in order to denonstrate the existence of , the
packebeatona ilfeaniphg taresmitdnshi fren ithfednatehhoriner S4e-19% edhpIgEntle
there are stored attribute of this packet, length, transm ssion power and
a paysyadhponisonwithnshiesbpanonareceptppi tgming.
| Next, FIG. i? shows an example of a packet format according to
this embodiment. A preamble composed of a unique word is added to
thé beginning of the packet in order to demonstrate the existence of
the packet. In a heading area transmitted immediately after the
"preamble, there aré stored attribute of this packet, llength,
transmission power and a payload portion transmission rate if PHY is
in the multi-transmission rate mode. The heading area decreases 1its
transmission rate so that a predetermined SNR may decrease several
{dB] as compared with fhat 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 data

string transferred from a high-order layer.

In the following description, in order to describe the present
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in the nulti-transm ssion rate node. The heading area decreases its

transm ssion rate so that a predeterm ned SNR may decrease several [dB] as
conpared with that of the payload portion. This heading area is different
-froma so-call ed MAC header and the MAC header is contained in the Payl oad
portion. The payload portion is the portion depicted as PSDU (PHY Service
Data Unit) in FIG 17 and inh which there is stored. a bearer bit str

cont AR 97 GRS Ghal L antE 3 HPORTR FORE THES PSR T5 ChRpBLeiBtS The
MAC header and an MSDU (MAC. Service Data Unit) , and the MsSDU portion
storés {heteih, aadabat stziag af anbkerpadl dadmp@Hiigh ot derl Gy &bps| nupdre
follow ng description, in order to describe the present 31 invention

conciebelyn: ddids AsgumBdct hate dusabing efehhe HPreaiideadsof8 3 bywen andit
rate of the payload portion is 100 Mops upon transm ssion and that the

headi/ gn%raﬂjkﬁigﬂypg§egﬂ%% sP. Q#é@@l@ﬁgalgﬁanﬁﬁéﬁt@ﬂeaPSﬂ@ L Mopsdnsmitted

Specifically, when one Is transmtte and received, there occurs an

FundaRen o Soetts BRBEBATHE In (31 SORRBOAM ekt 10 (e S5ite TR ¢

that of the prior art, and information is transmtted after it was
' confnnnedcuhathbbdimgdma{USSebean before information is transmtted.
BEACON TRANSM SSI ON PROCEDURE: First, a beacon transm ssion procedure of

each Com“%a“'ﬁ%&&ﬂenéift heee%(:%djc@iﬁx%tﬂhStﬁﬂBO@mﬁ@atlm\énnltl ike desceihed
with reference to FIG 3. Each communication station that joined the

net weig §D&Q§@S§Et%h%tbggfo%ﬂ¥”ﬁ£@%£alE%"hﬁﬂdgthQmE%thh%js transmitted

after it was confirmed that the media 1s clear before information is
transmitted.
BEACON TRANSMISSION PROCEDURE:
First, a beacon transmission procedure of each communication-
station according to this embodiment will be describéd with
. reference to FIG. 3. Fach communication station that Jjoined the
-network transmits a beacon periodically in order %o let the
- neighboring station become aware of the existence of the
communication station. Here, the period is assqmed 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
ébbve 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. BAlthough it seem to be useless that a beacon 'is
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nei ghboring station become aware of the existence of the communication
station. Here, the period is assuned to be 80 [nsec] and let us describe
the present invention with reference to the case in which the beacon is
transmtted at every 80 [nmsec]. However, the above period is not always
limted to 80 [nmsec]. Assuming that information transmtted by the beacon
is 100 bytes, then a tinme required by transm ssion becones 18 ["sec].

Si ncetTRREMbEEEBNCT 8Nt FRRENP e BRERIEF 18D FAFBET, d8°Felin afedivg 3+ the
occupying rate of one comunication station is as sufficiently small__as
1/ 4443tapiehoudhg t tsaBrHl e SBe usei®R s FEffat &S béfcoUfE lcggnﬁé{ns%w%ltled as
even when the transm ssion_signal does not arrive at the station, the
transhi $4f6n andethaperrsbismsdpepcnent Pycemal Feas0U%/ 4444, and this

probl em does not becone serious. The respective conmunication stations are
gently synEheomiesmectiivieh eeunt ¢rtiqhi Féatéeepyiaty afign ebnf SyRiChg chRe ed
beacons transmtted fromthe nei ghbor comruni cation stations. Wien a new
commuwithat | eacst atatdrey oi wedle herpeewikg t Radnevwwohimmmitat | he sbgRicoms
sets beacon transmission timng of the local station to timng at which a
beacoorassmottedanfsmin t etdef nomghimeghboricebimunicatiomst aWhen. Annew
exanpl e thereof will be described bel ow Wen the nei ghbor comuni cation
st at | ormmcleescabioeXistatiasn showed ntEeG n8fyork conrhmi caEW ogostianigation
[ nunber 01] can begin to transmt a beacon at proper timng. B0l shows
transstssion pesidi bracthi Mrg)smofssideacdmingansin tthed Looal tdhemtion to
communi cation station [nunber 01]. The beacon transm ssion period is
def i nethvisg super fhdd  &Supesfsane)s andta beacsnispade fsoB0 HhseakigAbsa
in FIGS. 3B, 3C,

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 01] can begin to
transmit a béacon at proper timing. B0l shows transmission position
(timing) of a beacon transmitted from the communication station
{numbgr 01]1. The beacon transmission period is defined as superframe
(Suﬁerframe) and a beacon space is 80 [msec]. Also in FIGS. 3B, 3C,
3D, positions depicted by communication station numbefs added to B
show communication timing.

After that, the newly-joined communication statlon 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] apﬁears in the beacon transmission'étate shown

in FIG. 3A, it starts transmitting a beacon at the middle timing of
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3D, positions depicted by comunication station nunbers added to B show
comuni cation timng. After that, the new y-joined conmunication station
starts transmtting a beacon in substantially the center of a tine zone
W th 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
ot her conmuni cation stations which were already |ocated Wt

hin th
superffANBSaFBR ERAMS & F whlf gowewn&%ﬁﬁﬁlca%ﬁwmgtmf%efnﬁ%e %eé]e it
appears in' the beacon transm ssion state showmn in. FIG 3A, it starts
t r anshi t ¥¢PR0al bERgoRNEL SKhELANAEl 8Tt itﬁfien506‘¥“un3§attl3r8nb§§€6ﬁ°§p§&e of the
communi cation station [nunber Q] while it is recognizing the existence of
the comuriEbeFontBahti on OISV AFGQIMYREa tiomes edlRihi cdtidh stadttssh WHieh
joined the comunication range sets its own beacon transm ssion timng so
t hat ccrrnmmycan‘mo@olrﬁna@ wieltls ties | ayfouReatoR héré¥$@%$ﬁ§06e5é§h§9 AC thmt
time, since each comunication station obtains a prioritized use area
(TPP)it nmedi avel goafitde iwithasthe ahandwt edf t heebeadshipasbaplPnspe At that
described later on), it is preferable that beacon transm ssion tinmng of
each tciammunisdatdeonesthtimmhdmactm egGalthipndi sperbmsl awi phierihezed use
transm ssion frame period rather than crowded froma transm ssion .
ef fi ey (SPRANdpoInetiiaAeder diffiglry, it rhahi srembodf bedt thet heanew (as will
conmmuni cation station can start transmtting the beacon in substantially
t he mM«&ldbesefibkd tliamezoner) w tit the pergestbieacdmt spaseoni tthiamshies sriange
in which it can receive the beacon fromother communicati-on station. :
Furt heimindenfa aevhCc@omnirciaiddrost atkadopnusibenld3beappgassly 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, it starts transmitting a beacon in
the middle timing of the beacon space while it is confirming the
existence of the -communication state [number 01] 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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in the state shown in FIG 3B, it starts transmtting a beacon in the

m ddl e timng of the beacon space while it is confirmng the existence of
t he conmuni cation state [nunmber 01] and the comunication station [nunber
021. After that, according to a simlar algorithm as shown in FIGS. 3C
and 3D, the beacon space is narrowed as a nei ghbor conmmunication station

occurs, However, as the beacon sp Ls na{romeg ig %his nannert.gﬁg %% d
(tradEh?%@?%nbePFaﬁeSﬁéﬁ?b&?”ﬁ%'bé%%%i Y t N beatdhs CEBPRA AR RI Fim
beacon space shoul d be stipul ated such that the, band y not_be filled

Wi t h P® he* Hereeda tedr kst e, ththed 30E bé&coﬂhéﬁgcer‘—iﬁz Ut iFiE eFs Ohe

34 m ni mum beacon space Bmn = 625 ("sec], only 128 communi cations can be
acconfodat e8dwrRAi ATRRETLAREE PR RRAFCHMadi o waves can be received and
transmtted at maxinum FIG 4 shows an exanple of an arran enen% of beacon
transni ssi BAGt i nitng SWFEH caf bEAFRAd Wt hPR tﬁé%‘?%%m.o How&FEP™
the illustrated exanple expresses the elapse of tinme in the superfranme of
80 mitramembRgsons WIRIBEK " akhi EAThAMY iL@croest et thint Hd'%| eRfrE&ame -
direction on the circular ring. In the exanple shown in FIG 4, 16
posi tBomevert othef fdAnstrangingxempderexpresear ake edaperulledige tifnddeat
whi ch beacons can be trangnitted, that is, "slots" in which beacon o
t r anssmpssi fnamei afn§OcanhlbéskoontdedasAs kadgckl péanlibtehaadsdsi Fegakieth in
reference to FIG 3, let it be assuned that beacons are |ocated in
accordemcelomkvhsehdiakgoipthomi hhehicéhcuberbeasen transm ssion tim ng of
the newy-joined station is sequentially set to at substantially the
m ddl e tinimg tife t keabpaeonsspace iset FBE.t he, ediéstpagl cormeniCatporF from
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 thét beacons are located in accordance
‘with the algorithm in which the beacon transmission timing of the
newly-joined station 1is sequentially set to at substantially the
middle timing of the beacon space set by the existing communication
station. When Bmin is sﬁipulated as 5 milliseconds, conly 16 beacons
can be located at maximum per superframe. That is, more than 16
communication stations cannot join the network.

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

-.value is determined by a pseudorandom number. This pseudorandom

number is determined by a pseudorandom sequence TOIS (TBTT Offset

Indication Sequence) that is uniquely determined and the TOIS is
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station- Wien Bmin is stipulated as 5 mlliseconds, only 16 beacons can be
| ocated at maxi num per superfranme. That, is, nore than 16 comrunication
stations cannot join the network. Although not shown explicitly in FIGS. 3
‘and 4, each beacon is transmtted at a tine which is intentionally ,
di spl aced froma TBTT (Target Beacon Transm ssion Tinme) by a small tine

of f setpadhig gtlgvegg taberredmtkoasiohaBTT offset”. In this enbodi nent, a
TBTT ?fset val ue i s determ ned Ey a pseudorandom nunber. This

pseudor andgu s nuelrsirt delenhl nedohy whchseudorandem seauence, il S I8 o

O fset Indication Sequence) that is uniquely determned and the TOS is

35 upgat ed,at (eNELY; SURSKF ran g;r' 0q., Wil the TELL Ofsfa%fé LSVaN when 4o

communi cati on stations have on transmssion tim ng ocated at the

anme e f | t b

ST, Sk PERADE <UD AR RLAISRSEn AT B8 LR S P
1 f th t 1 t

f?;n';‘%‘?n%ﬁﬁ%aéi?@sp? 8890 TS T LA TR caéﬁmam

nelghbor gnnunlcatlon tatégn can rec%}ve t he beacons fron1b%at Oof t he

above” CORMhT Cat i &1 'St A 50 EREE RS Scontin Cat $Dh staFlon 8an n

th t t b h I ded
bea s S TOE CBRThATER an Hh dHT A eEd. %ﬂa%r'ssggervl”

ot h
Vé}rlod (or

superfrane £ od in_the, beacon |nf%rnat|on and tran this result rg
beacom§ nft ot #H %?Bnc?ﬂmPﬂécﬁgﬁaﬁbSFF QOEtEFPoﬁe€®HW€h :Eeﬁﬁ?%ﬁe éHJ

| at er on) , according.to this enbodlnent each co ni cati on station
is ought & Sufd F@@%&ﬁ%ﬁ%qﬁpeﬁﬁﬁ L3RT5&f oF 8 {kPEJn%hetfﬁ?mmunlcatlon

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 informafion.and transmits
this resultant beacon information to the neighboring station (which
wlll be described later on).

Also, according to this embodiment, each communication station
is ought to carry out reception coperation before and after the
.beacon'tranSmitted from the lécal station when it does not transmit
and receive data. Also, even when each communication station does
not transmit énd receive daﬁa, it is ought to carry out  scan
operation Dby contiﬁuously energizing the reéeiver over  one
éuperframe once per several seconds to thereby confirm whether or
not the presence of the beacon from the neighboring station is
changed c¢r whether or not the TBTT of each neighboring station is
displaced. Then, if it is determiﬁed that the TBTT is displaced,
fhen a target beacon transmission time in which a displacement

within —-Bmin/2 milliseconds is stipulated as TBTT with reference to
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beacon transmtted fromthe | ocal station when it does not transmt and
receive 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 superfrane once per several seconds to

t hereby confirmwhether or not the presence of the beacon fromthe

nei ghboring station is changed whet her or .not t.he .-IBTT of _eag

el SiborPRE SEaEPORSFETnARER! BeeaPeTHERAT FOrE D 4ot SHhHEY fiar SN fsfr
is displaced, then a target peacqn transmssigon tine in_which a o

di spl %W%EtbgﬁQﬂﬂrFf?ﬁﬁﬂ}ﬁsﬁ??I$§E§bn6¥l s%ﬁﬁ?ﬁﬁ%ﬁe%e%EO?B%f%ﬂ%ﬂ%SSlon
reference to 36 a TBTT group recogni zed by the | gcal ,stati,on.i s defjned as
"advant®d t8rg¥PiEacéh (FEARIA ST ¢ | Wothimd agwapéit Bédddreconds’ is
transmssion time in which a displacement within +Bmin/2 mlliseconds .is
sti putetieglakedpTy FBTdetrndgfiBedqaPay 86 1EaR et 3585 0 SBFaRs MitsEiSgH 55 1on
time", and a time is corrected in accordance with the nost del ayed  TBTT.
NBO HERD: ABdoge %6¥M§ nidr AAFFBATEAaAEMAIRF RAGE vehbdnthel BOSE dfdiy &th
exanpl e of the manner in which a Neighboring Beacon offset Infornmation
(NBOTYBFTeld is described. The position of the beacon that can be received
by the local station (reception tine) is witten on the NBO field by the
rel ative pd¥BYLi BAELPel ative time) fromthe position (transmission tine) of
t he beacon of the local station in the formof a bit map. The exanple
shown in RS obe désdmifllenationcdgmrisniiich inl § ReakendsFof.boashews an

- transm ssion positions can exist at. the mninmum space Bmn = 5 [nsec], by
- way ofxample of the manner in which a Neighboring Beacon offset

Information (NBQOI) field is described. The position of the beacon
that can be recelved by the local station (reception time} is
written_on the NROI field by the relative position (relative time)
from the position (transmission time) of the beaéon of the local
station in the form of a bit map. The example shown in FiG. 5
describes the caée in which only 16 kinds.éf beaccen 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 ﬁommunication station

.[number 1] and the communication station [number 9}”. With respect
to the bits corresponding to the relative positions of the bheacons
that can be received, the relative position at which the beacon is
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
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exanpl e, and hence the NBO field length is 16 bits but it may not al ways
be limted to 16 bits. The exanple of FIG 5 shows an exanple of the NBO
field indicative of the nmessage that "the communi cation station (nunber 0)
in FIG 4 can receive the beacons fromthe comruni cation station [nunber
1] and the communication station [number. 9] ". Wth respect to the bits

corre ndL ng he r t|v osi t Qns h beac ns. that,ca e
geendingole Le %:R05hid ans, af Bhe Beacans; oLOAl hEALHE narks.

recei ve rel ative p03| ion at Whl acon” recei

depi ct.ed : he.r el at,i ve, posi t he .beacq t
CoperbES ge%flc{ég "BshiBihoaBbibgep t‘éainﬁ?s P, iR Gt hlea
first, bit., and ninth r epi ct db t he . Th [ n.the. Oth bjt
| CERBePERGE Y NE Rt SR B (T 1T Dot hE SRR Sha T i e Gt
the first bit indicates. that eacon s recejived_at tim.ng.del ayed from
the THITEFPRLUED “EnbBbaEoRebyvad A6Pmy hrodit Tof LaHNeE. FEHERT: he
mark on the ninth bit indicates that the beacon is received at timng

del aydelléy omanidient TBYT fHmdlndlof Shmibeadyn byhe dekak asmunthef WBrEErobit

Al t hough the details will be described |ater on, bits corresponding to

timngn@fcabésh thhe beasoneksonotli 4 eeevedemmnhet ifepCiRd et Fobk fiofe
ot her purpose such as when an auxiliary beacon is transmtted. NBAl FIELD

Al so, Nel.g g.Be Activity
I nf or Té | on %Jl\iéA%? H?%‘S@ %eﬁ’ned 8s ngggir:‘h?n ?r %%l?lﬂg% simlarly
transm tted y the beacon. The NBAI' field describes the osition

_.(receptlonAJfFIH‘éB‘g%f the bekdsr lthatWik! acPlal Apscedéiafed hyter on. bits

corresponding to timing at which the beacon is not received may be
depicted by a mark for other purpose such as when an auxiliary
“beacon is transmitted.

NBAI FIELD:

Alsco, similarly to the NBOI 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 heacen
from the local station in the form of a bit map. Specifically, the
ﬂBAI field indicates that the local station is set to the active
state in which it is able to receive a beacon.

Further, bésed upon the information of the NBOI field and the

-NBAI field, it is possible to provide information in which the local
étation 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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t he |
| ocal

ocal station based upon the relative position of the beacon fromthe
~station in the formof a bit map. Specifically, the NBAl field

indicates that the local station is set to the active state

abl e

to receive a beacon. Further, based upon the information

field and the NBAlI field, it is possible to provide informati

n which it is
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t he |
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cont g

ocatl —[statTpIr TECET VEeS & beacon at_ the peacon posiTion Wi
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ni catijon station A which joined the network sets the TBTT field of

the |
the &
be ag

eadons Pece Rej.ghboring station

ocal $tatiohg pia%E:dLsER‘i oResbiohy el oo nepapiteacansal gined {1 on

y scan operation Let jit
suned!t hat onnunlcatlon Station could receive _the heacons from

—

t he 9
recef

tatiops 0 t)cémﬁttmaﬁrtzbﬁ s¥ReTbRATE RY.CEGHRNGORERRICIORT
tidn fink of -5hexRehaRBRE RgMEt ation is treated

The beacon

OR~-PROCESSING OF NBOI/NBAI:

FIG. 6 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

received from the neighboring station by scan operation.

the beacéns

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 {mentioned 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 onn  the time  axis, whereafter this

communication station calculates a sum of NBOI bits of

‘to thereby synthesize the NBOI bits for reference,

each timing

A procedure

thereof will be described concretely. A beacon 1 is received with a
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as the relative position relative to the regul ar beacon of the | ocal
station and the NBO field wites this beacon reception tine in the bit
map format (nentioned herei nbefore). Accordingly, the conmunication
station A shifts the NBO fields of the three beacons received fromthe
nei ghboring stations and arranges the bit corresponding positions on the

tine axisy ﬁ@eEﬁégﬁe%leﬁswﬁ%ﬂ“ﬁ@?é%gﬂdg‘éﬁaﬁﬁ@nt§§ﬁ§ﬁiﬁé§§natﬁﬂﬂh@fONBQ
bits of each timng to thereby synthesize the NBO bits for reference. A

pr Ocegé’érlg%nt her egf o WiddnRg 19858 dbedt £o06+H eteloe A PRASON nEdrhataesl VEd a

delay of three slots wth reference to the transm ssion timng

of a nBREEON Qg The ocrpmmgéﬁatt Peétegbfee SOr8% trﬁ\%éﬂﬂé’icﬁfﬁ&b%ahﬂea in

menory and so on Then ee s ots of the NBO fleld contained in the

peacon,d BLECS Il efiLog hh%tggglt?vmﬁgeaﬂggg_ﬂh%n dmat§}{10§1 JiFpEheEedn! 1.2

sui tabl' e neans such as second r

proces |ng |s effectﬁﬁnglé?gngegﬁgﬁegs(ghhggP%%W{%gcobg.rg% ;A $9RUERGS |

obt ai % nel g statlions were

"ol S5 %r%-ngf_r:g%%iﬁ%ﬂa%?s%isc%ﬁ%%e| %ﬁ%ve%%%g. PG B Yot i o1
the rol ati Do FOREERa Y 3T hot & % h TR ?E%%?% hRopegerEBethy
ﬁﬁhséﬁ@“ﬁ”%%ca«}%% gg?’ﬁg#%aﬁ ko SRBRESE nEw HeacORTS- fE@OiﬁSg%ﬁ? %he
51 aces00 85 Shomhan. (e RonNEMT Cat onTdbat on A Gt eHTHES: 150R. BEg g
as the TBTT field of the regul ar_ beacon of the |ocal station
position of timing at “which the TBTT fleld was a ready set within
the superframe, and “0” indicates the relative position of timing at
which the TBTT‘field is not vet set. In this seguence, the place in
which the spaée {zero} becomes the longest runmlength, becomes a
- nominated place where a new beacon is lécated. In the example shown
.in FIG. 6, the longest run-length is 3 and two nominated places
exist. Then, the communication station 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 cf the superframe of the local stationi and starts
transmitting the beacon. At that time, the NBOI 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 pdsitions

corresponding to the relative positions from the transmission time

of the regular beacon of the local station are marked. This is shown
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The conmmuni cation station A sets the 15th-bit tine as the TBTT field of
the. regul ar beacon of the |ocal station (that is, the |eading portion of
the superfranme of the local station) and starts transmtting the beacon.
‘At that time, the NBO field in which the comunication station A
transmts the beacon wites each reception tine of the beacons of the

communi cation stations 0O to 2 ich, c receive the beacons in the bit map
for m@S i WA dP% el bit %%%??I?\(I)\ﬂé) Jc%%%%pofc‘ug'r ng to the relative positions

fromthe transm ssion ting of the regul% geacon.ﬁf ig Igca .gtatk%%c%%e
marked. THIRET sEhghovifmupl GRE*RIBCGF B2 b O (1 BBEESASTX) i AVEr G 18, “WRér
t he comruni cation station Atransmts the auxili gry beacaon .for theti)ﬁur;?1 se
of oHiedi nElhg BYSHOSH t9ZelPERIRIAFASS ORI HPERELARE THRETHHE 4 t 19 hat
this communi cation station searches the |aongest run-I|ength of tt&ﬁ spa%gl1e
(zer dheof lifke seqfdite dHGin byPiER COMMBACSTLAT WHitEH REE “°&l d
the nei ghboring station is synthesized and sets a transmi ssion ting of the
auxi llicvge Peacwrrtengtheof hthes 68RERed 28580e CTHE @x3RprENoF Bleyn 18y "OR
assumes the case in which the communication station transmts two . ,
auxi ldfaryBpEatorisy whdcht Hera r HROA sEiok t PH nghdf NERENRAXILPRars  detdns S s
set to the times of 6th-bit and 11th-bit spaces. In this case, in the NBO
fi el dyrdurdsigzachi @hd t heteoamimicoamiies ionattiiore £Ff r*alh%nii’tlélihérbeﬁééﬁ?ni o
~addition to the relative positions of the regular beacon of the [|ocal
st at itdre artdid heebeatedsspecei vEtef eommrtie ref ghbor i hg asampepsthet gase in
positions at which the local station transmts the auxiliary beacon
(rel attiveh posd téomini cdei crgetatribeatoaisaitss srve aurkédazgrdbepregent éddas
"shown by "NBO for Tx (3 Beacon Tx)". _ ,
the transmission timing of the auxiliary beacons is set to the times
of 6th-bit and 1llth-bit spaces. In this case, in the NBOI field
during which the communication station A transmits the beacon, in
iaddition to the relative positions of the regular beacon of the
local station and the beacons received from the neighboring stations,
the ?ositions at which the local station transmits the auxiliary
beacon (relativre position to the regular beacon) also are marked and
_ presented as shown by “NBOI for Tx (3 Béacon 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 radio waves reach is not fl_uctuated, it is possible to
avoid the beacons from colliding 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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When each comuni cation station sets the beacon transm ssion timng TBTT
of the local station by the above-nentioned processing procedure and
transmts the beacon, under the condition in which each comrunication
station is in the stationary state and the range 1in which radi o waves
reach is not fluctuated, it is possible to avoid the beacons from

col | iding Wi 1 1820t OtheT - o8 SBonllie s AWILL 2 BEachRofOea. PhULE! T ke

signal's simtfar to acon) Is transmtte ih the superframe in

responsg t eoamgﬁqpf%%%znh priority af, ty é@é‘@&rﬁdaﬁﬁde%%ﬁay JoASQUOG,

can bé assigne a priority an S comurmi cation can be provi

Al so,_si h [ ' t at | ' d I t
a1 RS BFSERE SRR Bl o i R R AR P

fields recei ved fraom the., nei ghborin tatio t he present | atpon, en
hougteFT Tt PEOT UM bUt b RONE T8l oo eiany CF drornatavabETbRrl e

traffjic ile considerjng saturation . of the systemat every communicafi.on
st ati gy rtﬁ%r,liingéeea§ﬁ535ﬁhﬁﬁﬁgatFSH%IQ atﬁgﬁ%ffhdigg h§Qﬁ@5mQ4é§%j
of the received beacan.so th the heacqn transm ssion tines may not

ol | 1RIeL 4 3 F-Goth THPHALC eVant Shannd B | S3E0F= Rhufic Ao X BPFors
accommodates the prioritized, traffic, it is possible to avoid the beacon

t r ansTH ST onCPPRBRIFRBAPTS r 8GBERCPY cOPFitAPAg Wt C&acfathe mOmRANGEEH Ped
above, when the new conmunication_station joins the network, the sum of
the NH@t19% ePEYISBEait T ¥POM £RAELFedtions ¢ eEEFFEY Fr QQﬁ?r%%pEﬁ?Fvghe
communi cation stations is calculated so that the center of the interval in.
whi cHPaaeOT UR 43Rt BS PRt REMSHIBBYDBEENES LLoRAGe ¥t ths e3@8t SlkicFed SYSTY & e

beacon transm ssion timng. . _ , 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 sﬁm 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 is
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 & similar procedure, whereby a beacon 1s not
transmitted in the beacon transmission time of the marked timing
under control.

Specificallj, when the communicat;on' station- transmits some
information, the beacon transmitted from the neighbor communicatioﬁ
étation is received and a sum (OR) of the NBAI fields obtailned from

the beacons received from the respective communication stations is
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Wi l.e the above description is the exanple in which the sumof the NBO

fields are calculated by OR a sum (OR) of the NBAI fields 1is calculated

by a simlar procedure, whereby a beacon is not transnmtted in the beacon

transm ssion tinme of the marked timng wunder control. Specifically, when

the communication station transmts sonme information, the beacon

transmtted fromthe nei ghbor conmunication station is receiveﬁ?gn a sum
h

(OR) ®R1EREANBAI 9 eltdstobEBPNPEFTUM 1thePBEadoid T¥deifed 1 o eacon

respective communication stations is 42 calculated so that the beacon is
not tFBABENLEEHONNTLNE BéakbR MRFERENTABIEA-tinme of the marked timng. FIG
7 shows the processing executed in that case in which the NBAl field is
formed of BIBitd shg@wien thie G CHERLING erbied ahd tBeh- BRECal® WRAKEd the
after a sumof NBAI fields of respective received beacons was calcul ated
(OR), NBHIwdyiedld ekanppbenedne Ot i- bitsi nhelrnpadideh dithtel tocaFhsbati gnd
and hence the addition processing is not carried out. Since the 4th-bit is
mar keGthabitherei merkadwhiftkri ¢ suhmecfedEdd thigdsks off awwspiars igfe teseived
4th-bit, the transm ssion pernission flag of the local station is not
r ai seldeadbss, wibki salappldtesi f (ORX hebBt Wabi ofaseweidlandlienééhabithas the
corresponding tinme T6, the transm ssion perm ssion flag of the | ocal
st at ilsmatsnnof thai $edzandtkhhéotr ansmhssicen the roididdion gdoogssiiguss wiedn
a certain comunication station wants to receive a beacon froma certain
comuga eat é@nosttat iddmcd hehér anbrbisi dis stathen, can deprivimadi Té€dwhiicbmis
disturbing this reception and it becones possible to transmt and receive
i nforoméi opesbdh htginsel sabbhi tyime of +the 4th-bit, the transmission
permission flag of the local station is not raised. Also, this
applies for the 6th-bit as well and hence at the corresponding time
TE, the transmission permission flag of the local station is not
raised and the transmission is not carried out. Thus, when é‘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 SCENARIG:
An example of the manner in which information obtained from the
NBCI 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. 8A shows the case in which only a communication station 10

(STAO0) exists to transmit a beacon BO. At that time, since the
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- FI RST EXAMPLE OF BEACON COLLI SI ON SCENARI O An exanpl e of the manner
in.which informati on obtained fromthe NBO field is used wll be
described with reference to FIG 8. The |l|eft-hand sides of FIGS. 8A to 8C
show the states in which the conmunication stations are |ocated, and the
ri ght-hand sides thereof show exanples in which beacons are transmtted
fromthe respective _stations, respectively. FI.G 8A shows the case,i

whi CHE SIS ToHIRINT EAELOR SPAPIGRTE6° (STAG TR %15 POStPAnSHRIt T4 IBERc R
BO. At that tinme, since the 43 comuni %ation.station.lo atterrpg)s tot d
r ecei MEH Woddbh BRACP AT | RECPST PEEEPUeTTABSHESEORT prBPEF F8&cor 5=t @n
transm ssion timng can be set and _transn ssion of the beacon BO can 3:%
st ar tEPI I ESiRIhs 8t ot the PeACPRY PO ofaPhi Re t SHATESHet B, TERECHEECoRCi £
transmtted at_ the space, of 80 [msec]. At that time, all bits of the NBO
fiel RIFi¥He Peddvhs tHARRA! t 8B r bhPt RBAEBAMIRI CARPSRLSTEL 6 1Har®eGe
FIG 8B shows the case in which a conmunication station 11 (STAl) joined

t he cofmifhi ceaeoh- rdhgehet theecoftlinPéhfi 84 §hst NBRT foeots: oFf &he Yhe
comuni cation station 11 attenpts to receive a beacon, it receives the
beacdrr BBt tdwe TormubleatPRust aaFban19tatart h8rarsi Aee all bits of the
NBO field of the beacon BO of the comunication station 10 are all O
except the& 1t s8Bndélcews nghichecaseanshi ¥8ileh td nEAERichRE ibacat TaEHT or, !
the beacon transmission timng is set to substantially the center of the
beacots Bplacej of nedie theommmilpatdonicn areoae 1@ il copmmueecariant kgation
above-nentioned step 1. In the NBO field of a beacon Bl transmtted from
t he Idbrmudmcatn oris¢mt tlom ddymuhéchiionndiestipreldf athiemptansmi seicenve a

beacon, it receives the beacon B0 of the communication station 10.
Further, since ail bits of the NBOI field of the beacon B0 of the
communication étation 10 are all 0 except the bits indicating the
 transmission timing of the local station, the beacon transmission
. timing is set to substantially the denter of the beacon space of the
communication station 10 in accoxrdance with the above-mentioned step
1. In +the NBOI .field 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 bit; are set to 0. Also, when the communication station 10
also becoﬁes aware of the beacon from the communication. station 11,
it sets the corresponding NBOI field to 1.
Further, FIG. 8C shows the case in which a communication
.station 12 {(STAZ) joined the communication range of the
commuﬁication station 11 late£ on. In the exémple of FIG. 8, the

communication station 10 serves as a hidden terminal for the



timng of the local station and the bit indicative of the reception timng
of the beacon fromthe conmmunication station 10 are set to 1 and ot her
bits are set to 0. Also, when the conmunication station 10 also becones
aware of the beacon fromthe conmuni cation. station 11, it sets the
corresponding NBO field to 1. Further, FIG 8C shows the case in which a

COMUAfrdhh OBa t $6at k@A t13n( SPA2) o oi A st e GNTUN Diadd Othéargamdhitheion
comuni cation station 11 later on. In the exanple of FIG 8, the

comugi £84 5N 19t at 4 ORc 40 rSRIRS -2 BnAtdder tesmihial cioiobheta4on 11 is
comruni cation station 12. For this reason, since the communi cation station

12 Caf@@él&fﬁﬁg@héeb@a%nt her P MPHAI 6ahinGR 1863k baN skhiidn reFei vhdgethe a
beacon fromthe conmunication station 10, there is a p035|b|I|ty that this

Com%§@£$9ﬂ;é§a£h9@ whik &5ﬁaﬂﬁﬁhkawenbeegeeonawlmet%@ﬂ%mtlrtmtm %%a'&:@%t
t he communi cation station 10 so hat t heir beacons w | collide with

each LLhene EgﬁleNl%gmlfdf?eléjs'ﬁhé’%egf 19 2V Qo thcsatgﬁfzﬁmé@tpfb nWensbhenat

conmuni cation station attenpts to recelve eacon recei ves the

beaco%@r“ﬁ%ﬁb%ﬂg w& Ty Gald on, L At EQQh_l%th 'fr”’ﬁ{e J\'rdﬁ%f he; MBY 1§ alsd qof

t he beacon ron1 e connunlcatlon station in a ion to the bit

| ndi catiye,of Lhe. LLARSELSSHON fhEhng, mgf ha{aﬁmegltlahagltgrelo% 1 aaksgeset

to the bi YW I'm ng at conmuni cation Sstation

Starioh 1550ahhs bﬁﬁ?ZQPﬁg%nt i 08 R rab e ot ERbbng the

y Tecei ve the “beacon BO transhi
o i Tl e s
beaco%.a%f%ghsthe communication station 11, in addition to the bit
indicative of the transmission timing of the local station, 1 1is
also set to the bit which indicates timing at which the
communication station 10 is transmitting the beacon. For tﬁis reason,
even when the communication station 12 cannot directly receive the
beacon RO transmitted from the communication station 10, it
' :ecognizes the timing at which the communication station 10
transmits the beacon B0 and wilil 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 ccurse, 1in the NBOI field of the beacon B2
transmitted from the communication station 12, bits indicétive of
fhe 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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timng- Accordingly, at that tine, the communication station 12 sets the
beacon transm ssion timng to substantially the m ddl e between the space
of the beacon transmtted fromthe comunication station 10 and the space
of the beacon transmtted fromthe conmmunication station 11. O course, in
the NBO field of the beacon B2 transmtted fromthe comuni cation station
12, bits indicative of the beacon transm ssion timngs of the

commibieirg ods sthetond iheampmminigadins 3 glomhkd NgG] cppERd the WIFaIPhe
beacons are transmtted at the same 45 timng as that of the comunication
st ati'om d0llpdeaustht hecheatbas isoussHl itdeawPil &dadls StwEcmeRAgseddd 15,
avoid this phenonenon. That is, the NBO field is used to avoid the
occurtlenceiBsfI t He elelacon eokdli ston aswdrhr itbe( f pesureranpl e shHdvh Seadmn
right-hand side of FIG 8C. As described above, in the wireless
commu thi s oon syseeariacddridisig ¢xaniis) esbodhnent  tleachigbimbgndasigy of
station transmts the beacon information to other communication station so
t hat mr&der8Cccomuni cation station can recognize the exi stence of the | ocal
station and can al so recogni ze the network arrangenent. The new

‘conmuni catAon Séatibived] okbhedet 0 the nebwowkrelesei vesntduailveddom syEtsdm
so that it can detect that it entered the communication range. At the sane
time, assshdiey eonTaHIIC adhiodd Sthaht pnededi plwemsartiieatiod ostation vidatrtseri G
the beacon and can transmt the beacon while avoiding its beacon signal
from gpd | Hehdgn Wi hiiot-he texshs tion@ heac abmmmigined t and theteby aonehanetomdrdr

can be configured. SECOND EXAVMPLE OF BEACON COLLI SI ON SCENARI O '

communication station can recognize the existence of the local
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 SCENARIO:

In the case except the above-mentioned first example of the
beaédn collision scenario, the beacon éollision case 1is assumed.
This is assumed to be a second example of a beacon collision
scenario and is showh 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. 92, the communication station 10 (STAO} and
‘the communication station 11 (STAl) exist in the range in which they

cannot receive radio waves from a communication station 12 (STAZ2)

46



In the case except the above-nentioned first exanple of the beacon
collision scenario, the beacon collision case is assuned. This is assuned
to be a second exanple of a beacon collision scenario and is shown in FIG
9. The second exanple is the exanple in which the systens in which the,
net wor ks were constructed already approach each other. As shown in FIG

9A, the,communi cation.station .10 (STA d _the.co ni A .statl .
(STAf?“%x?sFOWﬁupﬁgaFéﬁae%%% Q%ﬁfﬁhé%Tﬁgan%% Fggg?§gm%§éfg%ﬁ§§e§t%&ﬁ#%h
co jcation_station 12 (STA2) 46, and comunicatipon st.ation_ 1 A3,
ond U BRI Ao SRS 16 ARACEhd lonMHNI ARt R Sar] oReq] CTHeY:.
comuni cate with each other. _Quite independently of the relatignship

bet wedh: the &&ﬁ%?e caPfon §8&ti d ,ghﬁﬂ?§ﬁ%ﬂnmﬁggﬁﬁgﬁ st 8¢ f on$ Py e
and 11 are , conmunicating with each other. Let it bhe assuneﬂ t hat tg

beac GPTIFHRHEH S8R orf T THUTEY of PEhe TRREHAT VSt SERGIEATI bh 478 nbt Akt e
of themat that time unfortunately are ovetlaqfin w th each other _as
showF SHYHECR FHRE - Madd sPael orthes. oket aftdo, easgaﬁilﬁadt Hdtat hghe beacon
respective stations are noved |ater and that they becone able to transmt
and riecE el s o nhimbRISt Rén ttq?erlée%&ﬁﬁdsveans%%’r%ﬁt "RKChWREEh MOfe 2Ware

beacons of the respective stations collide with each other  as shown in

FI G 9B. tlsgehatolihasi obime PRECKEHBEREIFaR T5e WRT LRRP I t iethoPP6R mfher
processing. TBTT OFFSET | NDI CATOR (Offset Indicator): FIG 10 shows the
TBTT a4 ngfeowmdor hgsher aicitsdisad t9ivks off Fihi chPrt helbeacsAsuaiedt thadnithiced

-in actual practice. :
respective stations are moved later and that they become able to

transmit and receive 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 OFFSET INDICATOR (Offset Indicator):
FIG. 10 shows the TBTT times and tﬁe transmission times at
whibh the beacons are transmitted in actual practice.
The beacon transmission timing is determined at every 80 [msec}
‘iﬁ the step 1. The beacon transmission time determined at every 80
[msec] is defined as a TBTT (Target Beacon Transmit Time). In this
émbodiment, in order to prevent the beacons from colliding with each
other continuously in thé case like 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 1is set to any one of TBTT, TBTT+20[usec],
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The beacon transm ssion timng is determned at every 80 [nmsec] in the
step 1. The beacon transm ssion tine determ ned at every 80 [nsec] is
defined as a TBTT (Target Beacon Transnit Tinme). In this enbodinent, in
order to prevent the beacons fromcolliding with each other continuously
in the case |like the above-nentioned second exanple of the beacon
collision scenario, the beacon transmssion timng is displaced fromthe
TBTT ZBFE+4Rtleherehal | yTBEBFCRKAMAS, - WHETTHRY [FBTTCHs f se{BB?‘?rs”&l@Pi[r‘l‘e%ie%hch
that the actual beacon transmssion tine is set to any one of TBTT,

TBTT+2Qr9 1980l 1 s841, EBTTI4OIR seel, ARIT+60buseclhe TBIH®B0[ A¥eGlet. for
TBTT+100[ 9sec] TBTT+120 [ A sec] as shown in FIG 10, the TBTT offset for

transmtting.a.beacon i s det.erm ned at eyery su f i 0 d S
fiel dtfﬁﬁﬁgﬁ %llqg e DFESSH blesdraeancteerrmlonn Ci/c‘F’loJé/ntE"a‘ir eﬁréé %‘%?%%e‘{r%ee c%l?(g arld 2
updat efpore beacon is.transmtted, .th ffset ampunt _fromthe TBIT
may. bgggégecfﬁﬁlgan gﬁf§1tﬂ?iitFﬁ%.dﬁﬁ??ég?ﬁeqﬁgﬁ?ﬁnon?aﬁgﬁf%%}%%étﬁﬁ% The
defined at the unit of 2 u sec], step, it is not, limted to % % sec
and rTEﬁaS@ndérlsi redakyd -a gaserf[r;ﬂ‘?eera ﬁeéaﬁ:.dp“rﬁes a mlut'rfse[ga'ac > ¢ 1?,? ﬁea €
intentionally is referred to_asegh"TBTT %ffs t". Also, a TBTT O f set
| ndi cAF8P SbGudRde PPY 8S) SElacHechSPIWLYFITE 51547 def i ned as one of
information transmtted by the beacon. In the TQ S ﬂ%gld, t here is'ww't%ﬁn
a beacon t Fhdd& dSiCoRSH et rapsmie SR g % IR IMRE fodrt® i whhi ¢h the
beacon is intentionally displaced fromthe TBTT this time and transmtted.
The d¢xarpte etefl Gitllsshows limﬁt@@etanQhﬂdhsehbrenérEépr@ﬁ(ﬂﬁf%ﬁﬁdﬂby
a smaller step. The amount displaced from the TBTT intentionally is
referred to as a “TBTT offset”.
Also, a TRTT Offset Indicator Seqguence (T0ISS} 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 amouﬁt in which the beacon is
intentionally displaced ffom the TBTT this time and transmitted. The

exémple 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 transﬁitted ‘at the time as the transmission
station intends to; In this’case, a bilt indicative of TBTT+X is set
as the TOIS field and the fact that this time beacon transmission
timing is not the intended time 1s transmitted to the neighboring

station which can receive the beacon.
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stages of the TBTT offset values and the TOS field is expressed as 3 bits
"2 A3 > = 7". \Wen other packet is transmtted in the TBTT field, the
beacon should be transmtted after the transm ssion of the above packet
has been ended. It is frequently observed that the beacon will not be
transmtted at the tine as the transm ssion station intends to. In this
case, a bi ‘%Fi ngi catiyve of TBIT+X is set ,.as the TO S field.and the, fact

me

that this BRGEORCEr AARAYSsi ot 255 nihly | £SRGE™ hE" PREEAEZG O me T 5
transnitted tqQ the neighhoring station i C recei.ve the beacon. 48 As
descr‘?ib@afﬁﬁ‘a e, 7si ﬁEngﬁénﬁgad’Hnt}i rﬁﬁ?m@sﬁ;n‘)??ﬁ%ti s *7gi &pF a@é’&si%n cases
accordance with the TBTT offset, in the worst cases. |like "the.sgcond .
exanptekef bERRorP TP si P RRERard 0" PEFCIs CBii%FPJPE t3°8H6F 4°t he **+ 18
accident in_which the beacon signals collide wth each other caqntin ousclig/.
The TBITS6PL8ettCcaiV b gihenaBFieRa tpddudt o e efGRAEE SHERE %OUJFN,

sequence. FIG 12 is a diagram show ng an exanple of a circuit arrangenment
i n whvEhht peckBrherf septisdugesdrat ed by a 16- bit pseudorandom sequence (M
sequence) that can be obtained by a sinple calculation. A bit string set
to a regi stee BBITs affddtteddt tbe bginen PY fhe PECHEoTBR& s P such
addi tion of adders 81, 82, 83, values are obtained frompredetermned
posi tdang ofNt [requajict er FE0. kil Adddedl Byjegdaer SBwing 92n FHinrleret 2
inputted to a register 93 and the 3 bits are set to the TBTT of fset.
Accordinguib ehlirgngsmearigeirenthi¢h fthepd@Sihlef fetefivcogppergtadoby thel6-
accident in which the beacon signals collide with each other continuously.
Wi | éb1he paefiduridearaivrof setieeiorS @ ebdahascheerthddscribedpesoobtained 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 is possible to éffectively avoid the accident in
which the beacon signals collide with each other continuously.

While the definition of the TO0IS field has been described so
far as the information contained in the beacon, instead of the TOIS
field, the contenf (TOT éequence) of the pseudorandom seguence
register 80 shown in FIG. 12 will sometimes be transmitted as the
information contained in +the beacon. When the content of the
regiéter 80 is  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 TOI information. The TOIS field is calculated each

time the station transmits the beacon that is to be transmitted
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far as the information. contained in the beacon, instead of the TO S
fiel'ld, the content (TO sequence) of the pseudorandom sequence register 80
shown in FIG 12 will sonetinmes be transmitted as the information
contained in the beacon. Wen the content of the register 80 is
transmtted as the information contained in the beacon, the reception

statign,-yBusRafegel ved Lhatesignal Xt rachs o NERLART LR J5Q8 thRe I @QS1r
93 by the means Shown in FIG 12 and can obtain the TO information. The

Ta'S fhebd bscealoul ahad each g4 i£%éSt@ﬂé0”T§§§”fE%E8rRQEiBEaC8%htQ%k

is to be transmtted 49 periodically. As a resu station whic

| recei¥§gngﬁgsgggﬁogtagggg Qgcgn?§egQ&%nggn§a%§§h§Bﬁ E%etﬁgkégyn%%%gﬂkﬁﬁﬁgpf

t he ransm ssion station in a free-runnin 1on to there opbtaln

f f f [ .
Rt " ST L I S T R A R e o S S

not Eég@f”é% %He ggaggg at the tine as it intends to, the transm ssion
stati On T Hif of n& T he“hsacon reception station of the fact that the beacon

transm ssi timn ff.this time.is n the intended ti transmttin
2l | 2or oS REOL I 161 Sekithte. PHAR Sofenc BEAGEN TRARGHPESI CRH MRS
ALTERATI ON ST:, In the case of ."the second exanpl e of beacon col lision
A 2 LR R BT R P P E b e Xl RS ot S S I8
ith each, other once i everal tines. Accordingly, when. each station
L eCoGTEIBAOR hah LORBSTETE | Por0Sh ars CoRt 00 et HLI ol | §F SRyl takioohal} &hea

plurality of stations, it can transmt a TBTT _ alteratjion, request nessage
to aﬂwe% RN oETRREMBESLER TAmdiem o4& ghis time 1s not the Intended time Dy

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

BEACON TRANSMISSION TIMING ALTERATION REQUEST:

In the case of “the second. example .of beaqon collision
séenario”, 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 subétantially
Simultaneously at a plurality of stations, it can transmit a TBTT
alteration reqﬁest message to any one of the beacon transmission
stations. The communication station which received such message
scans the beacon of the neighboring station and sets a time at which

-fhe local station did not ;eceive the beacon and at Which 1 is not
set by the NBOI fiela Qf 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 is set and the TBTT field is altered after XX
[msecl” in the beacon that is transmitted from the existing TBTT

field and alters the TBTT field.
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stations. The conmmuni cation station which received such nessage scans the
beacon of the neighboring station and sets a tinme at which the | ocal
station did not receive the beacon and at which 1 is not set by the NBO
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
comuni cat | i i RE%%" fd i et and the
TBTT fieIdb@QNg#ggﬁggUggt%§i£§S%F%§§%? |nﬁkggm%gggﬁhfFﬁgtE?gnﬁransnitted
fromthe existing TBTT field and alters the TBTT f.i ar2Q CQANTER

AGAI NST DI FEERENCE GRSl ePkSEREGDENCYS"REX Y aarreéiﬁéf%:egr% o ermE“u Xg%ﬁ?‘ﬁ'f
difference of a clock frequency occurred betﬁeen t he resgect Ve . .tians
comUFF RELEBAY stRF BN whtWEE e £BF bERSPHRERY T he" BT8Rk §7 atienS %

the respective communication stations are different, drift 0 trans
and Yekkpti®nderRrAEESoctReN afdify FHECFe FREET R Odnst
difference up to 20 ppmis allowed as an accuracgy of % cl ock frequenc a
cl ockcodmEyubARryiPE oF spTiRRY Fre [ Kédderantso Fﬁé%&] oL | FLGRRF YT 3hY ce%%%
is left as it is, then there occurs an accident in which the beacon

t r anspeeePbhor| ntAGENETer PEFURFt hoBRBE ofthér . TeARSGdYRyl pragd@aps. If a
~ communi cation station continuously scans the beacons transmtted fromthe
nei ghbof fagestat ivgn tor ekt [2an ppee iat ahbowed4a8 [sechechwachatofi ae clock
period, it is desired that each comunication station should receive over
ati eriod longer, than._the beacon ttansm.ssign,s e C
stat?%ﬁgé%ﬂ%HY’tﬁeClggﬁafﬁ%%ﬁﬁ%ﬁVs%%l%%%p%%%éﬁeg'ghgqgggggngﬁaéﬁgéﬁggng

timng to the nost del ayed beacon transmi ssion timng (TBTT) of the .,
commubf cat¢londisplacement is left as it is, then there occurs an accildent

-

Ha—

—p—h_ o

f Efspectlv

in which the béacon transmission timings overlap with each other.
Accordingly, each communication station continuously scans the
beacons transmitted from the neighboring station more than once at
about 4.0 ([sec]. In that time period, it is desired that each
communication station should receive over a time period longer than
thé beacon tranémission 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
1 usec] 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 obtained

' displacement information.
| In addition to the above-described object, the beacon scan is
_carried'oﬁt in order to confirm whether the state (presence) of a

peripheral device is ~changed or not. Specifically, when the
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station. Although the clock frequency is displaced approximately 160
[asec] during a tine period of 4.0 [sec] at maxi num the conmunication
station can nake various counterneasures such as to control the timng
"W thin the local station after it has obtained displacenent information.
In addition to the above-described object, the beacon scan is carried out

in orglermtei egpibnmahether theestake { pbesenae) fofmaa peew pleralyrdesd e s
changed or not. Specifically, when the 51 conmunication station receives a

beacogi 4 £ 06h adAeWngORMNiidN s&df | Dile dubinignt batheacenasdan, tdwmsmits
communi cation station transmts the nessage indicating that the new

comMuin £ aht 98agtat hancappasr $hke thbenbkgloaider dzayen tsegetiver apgdars to
information transmitted by the above beacon. Conversely, when the

COMUAH, £ athis o -Shratad O] £p8t-d t@g;%threﬁc i ven t harbeasen ohr amdhan corsmnbeatimen
station of which beacon could be received so far, the comruni cation

st at i gi,$L OBes chiRer &t dhvSuad § Nf eRoRt iae. AWt e GOATUSE S81 bN cshati afbt
coul d not receive the beacon fromthe sanme conmunication station over a

pluraldt 1% SN NG n | ErBRCUIRS Q¥RLEn 1AL 1 bhe 3RV nC UPURKERRI Hracon

station left fromthe network and i1t infornms the high-order |ayer of

such A&iﬁrgat Qe /%Jetaer&ﬁt kgﬁlytn\@ﬂ%nﬁm%Emcgﬁéeﬂoﬁtgttbgesc%&é(}q;

recei ve the beacon ron1 e cofmunication station of which beacon cou

recei angegﬂ g[natﬁ)nre%ﬁ{eqfh{:}tf .tg uRiE32R6E Og‘tagﬂ%n n@w?@%bragl%@l

was c I'nfo l"ayer such 1 nformation

sucoess vEL Y, oRNGLeR! (1. i LpdaLes, O@@%atal%a {0k abas, L sb) 9l thery of

nei ghtborl ng S 1 on. an algori counte neasure

agmlg%annlng, 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 for countermeasure against
difference of clock frequencies will be described with reference to
a flowchart of ¥FIG. 13. Clock freqﬁency différence information is
obtained by beacon scanning. When beacon scanning (countermeasure
procesSing against difference of clock frequencies) is started,
“first, a timer is set rto start counting 80 [msec] which is the
beacoﬁ space. Then, it is determined whether or not thié count is
~ended (step S1). When the count is ended, the beacon scanning and

information <c¢ollection required for clock frequency difference
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- field

difference of clock frequencies will be described with reference to a -
flowhart of FIG 13. O ock frequency difference information is obtained
by beacon scanni ng. When beacon scanni ng (counterneasure processing

agai nst difference of clock frequencies) is started, first, a tinmer is set
to start counting 80 [msec] which is the beacon space. Then, it is

det er gﬁ@eﬁfﬂ%@% riQote Al g, ca n#:%mm%ﬂ@.%gt@.%tneps%b)clonvv]gamt:bﬁuggun%o

is en e beacon scanni ng an ormation collection required f

cl OCkafc"tSfag%n%d'Jec%r s€nce; 92 bceoa%ﬁrﬂﬁﬁg e% S ended. ;rfge SERINI gation.

-stati1on continues to attenpt to recelve t eacon unti the tiner iIs

ded h d i
compaP8sCPhe e+§T$§%?-%| H%Efaieﬁ‘%?%?’ed%% AR e R
fi el d_gf Lhe.r ecel Vet beacon, vilh. sach.oth @Jhgggom@f%@aﬂ Stald opye

1 e

can OS?%PﬁrFﬁe e rECE|VEd eacon examnm ni n

oot nEbYE FERIA AL b séiéﬁgﬁg%é‘d@&%w}?@ L i ro%‘%? Pt f}l‘f%‘*rlg%%
Uhe nGLREVOR | FafcaPPRELTBTIAX TFEFnerCEot, e whieh Tecerved tracths o %e
o Lt SRR BT h it EhmE it MEHER. COifAreaP o ot BPFETVES At she TOTS

"dela¥ed amount of the TBTT field of the received begﬁon fromthe TBTT

t&leul dsd W hFﬂIFhél@&éaHSsta%Foﬁs Wit s peldt bt §SRREh T 6T
the total  target (step Then, the beacon of which TBTT field is nost

deIayEHm?slﬁuﬂaéBtﬁﬂo§F8WItFﬁetﬁéééoﬁérﬁééelved until the timer is

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 received 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 1is
ended ({step S$4), and this delaved amount is stored as a most delaved

timing (Eost Delayed Timing: MDT) (step S5). A value which results
fréﬁ subtracting a previously-set a [usec] (for example, 2 [H4sec])
from the MDT obtained at the time at which the timer is ended is set
to &« (step 6}. Then, it 1s determined. whether or ﬁot ¢ is a

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

station ({(step S87). If delayed, then the clock freguency of the local
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ended (step 54), and this delayed anount is stored as a nost del ayed

timng (Mst Delayed Timng: MDT) (step S5). A value which results from
subtracting a previously-set a [Usec] (for exanple, 2 [u sec]) fromthe
"MDT obtained at the tine at which the tinmer is ended is set to a (step 6)
Then, it is deterrn'ned whether or not ais a positive nunber, that is, the
val ue whi ch result msuFtract ga [sec] fromthe .MDT is delayed from

the cH'GeR-97 ebfiee :}S‘F t fe 10¢H S%tation (step S7). If del ayed, then the
cl ock frequency of the local 53 station is delayed a (steﬁ S8) Accordin
to the abovecprétessi hg, éhen whave heoxderieingequerry ofigachthe cloc
communi cation station is displaced, a tine is fundanentally adjusted in
accoriameemey h afheeaobt @Eﬂuwelcbacltwk sitaftigguehgy dfsrlrecesbnmini E8P¢ o S
station existing within the system and hence it is possible to avoid the
acci danmtdamemts thy t ralismtssi oin @whawbepte omithni wgs woblt di¢iavedd clock
overlap with each other. The above-described value a [ Lz sec] is the

val uettdmiersdwubd behsetomnunaceaidancecanidn t heispécof iwdathiion thquisvstemor
timng control and may not be limted herein. The scan space is first set
to bexral nedmté vet yishpotsspasetof avahduth: peedieWhennt wd iako ve-athesdird sied
clock drift value is extracted, if it is determned that disagreenent
bet weaiy t hecepeckn foieguencywoiit Beilfacaindt ateohapnaitthe eddckothequerithe
of the neighboring station is not so remarkable, then it is possible to

further SUDPLE ?Elﬁgg Lo l,uencer gausad iy the 95995 GHnlfet éﬂb&@dngease$ﬁhﬂpd

for setting a l'onger space stepw se.

accordance with the specification requlred for tlmlng control and
may not be limited herein.

The scan space is first set to be a reiatively short space of
about 1 [sec]. When the above-described clock drift wvalue is

.éxtractea, if it is determined that disagreement between the clock
freguency of the 1local station and the clock freguency of the
neighboring station is not so remarkable, then 1t is possible to
further suppress the influence caused by the clock drift by using a
method for setting a longer space stepwise.

STOoP RECEIVING BEACON QF SPECIFIC STATION:

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

between it and & communication station which is not relating to the
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STOP RECEI VI NG BEACON OF SPECI FI C STATI ON: Al t hough each communi cati on
station receives the beacon transmtted fromthe neighboring station in
accordance with the above-described procedure, when it receives fromthe
hi gh-order |ayer an instruction nmessage of "stop comunication with this
comuni cation”, it does not performreception operati o‘n at the Dbeacon

t 1 SSi t t t at it bec

poes: b est o HEETERse Asveauamy FeREDtF i Hr bteEe) RGP LBePUEn tPt Sahd oo

comunij cation station which_is not relating to the %4“ aI stati on

Hence®t i POBEEofBESBBRSBle Fb Sc ORI BT Lo "FEEFEES 8 rﬁﬁﬁ%ﬁ.
VAt i© dfn%selt Va5,

The instruction nmessage of "stop comqunication th th| S .communi.c

st at i BHED §h,lad5@erm+1rlaﬁﬁ§tlf>ﬁ BUESIGR ddvi d889est TrRB é&ﬂfﬁ&ﬁi

it is issued when authentication was, ngt made or it is instructed. b

user sOT DERENICRRONEERE FAGETS SPREE? ( | Aferl SFridifd Sshakes? %PEFFQFW%OIV“hé“aS
cases such as the | EEE802.11 system a plurality of packet spaces is

def i nedtamadei ATt hits 1ex ARPIEEUCTRE DdeFSRIEEion of this packet space will be
described with reference to FIG 14. As the packet space, there are

def i ned anPBFESITSRY: OF| RAEKETFERAEESgdaérrwWhireéRe; §Péc§lv'|ort packet space
and an LIFS (Long Inter Frame Space) which is a | ong packet space. Only a

prioritize8ipatkely itoal theedcasehe tuahsmst edhaat HHESIFI packettetpace
and other packets are allowed to be transmtted during the random backof f
packegplgpatetin athi phckhé |dSes andondefined i elobt almedhdfst eexampléas Teen
- determined that the nedia is clear. To calculate the

' definition of this packet space will be described with reference to
FIG. 14.

As the packet space, there are defined an S8IFS (Short Inter
Frame Space) .which is a short packet space and an LIFS (Ldng 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 1s c¢lear. To calculate the
random-backoff wvalue, there is used a method that is known in the
existing technology.

Further, in this embodiment, “LIFS” and “FIFS+hackeff” (FIFS:
Far Inter Frame Space) are defined in addition to the above-
méntioﬁed packet spaces “SIFS” and “LIFSt+backoff”. Although it is
cﬁstomary 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 commuﬁicatidn{station which
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random backoff value, there is used a nmethod that is known in the existing
technol ogy. Further, in this enbodinent, "LIFS" and "Fl FS+backoff" (FIFS:
Far Inter Frane Space) are defined in addition to the above- nentioned
.packet spaces "SIFS" and"Ll FS+tbackoff". Although it is customary to apply
t he packet spaces of "SIFS' and "Ll FStbackoff", in a tinme zone in which a

Ce”awoﬁgm ni@}aéigpiét_-%k%ge% 9%%8”8%81[58@ Osr'gégegf,t, gﬁggméfi e?gsigﬁﬁ e

ot her ¢ nicati1on"stati on uses t et space o +backo

" the ¢o nj i Q.. _Stati ich, . is qgi .1 h |, QI .Uses . pack
spacéjao a%ﬁ%@%or . .%‘ﬁ% \M&arg%%ggh a‘t?%r%ggﬁé\e%loﬁﬁd\k}%lcﬁ%i%?er?I&Qﬁlgﬁ e
communi cation_station. i Lven.a_prioritized transn Ssi right" -will be
GoscrTHEat 1o B S HHAKSRR S5 CHE i Ol i 2B F AT ERVAL ETPBE S o et
comruni cat | N i L c it a constant space,
accordi ng #%%&Z%?r@gd?ﬁ%hgﬁ’%h ng%g%g?g%e?% i'me period after the
transm ssi on, of the beacon, .the communication station that ha% transm tted
the beaconts!gi §BAMaCHRIYRALCRAFEE™ (T TSRS st DNEFFYFL CEHRY 4506R60E &t @
exanpl e of the manner in which the beacon transm ssion station is given a
pri orGAN TRt r GREAPssIAGITORAIgHE .t BR 136 SERGRE SR tex fHPT 'Y nd whrER A8 1me
(Asec] is given as this transmssion priorjitized interval. This .
pri.oi&s idfttavalthes tgersHédsdomTPPE( TFRARS TN Prittt i (SOFBR P& PR
The TPP is started immediately after the beacon was transmtted and ended
at a abafelopaddat f hem t hearsBitiedd Bye T bepgen Sigcedddeh cdmRAFricddtiiged
station transmts the beacon at every superfrane, the TPP with the sane
ti me teadresniss § Lndapeghal | yIdistsi blbbed tam eachngormafi théi manner in which

the beacon transmission station is given a prioritized transmission
right. FIG. 16 shows an example in which 480 [isec] 1is given as

this transmission prioritized interval. This prioritized interval is
defined as TPP (Transmission Prigritized 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 isrfundamehtally distributed to each communication
station. A time period in which other communication station
transmits the beacon after the TPP of one communiéaﬁion station
elapsed isrserved as an FAP (Fairly Access Period).

In the FAP (Fairly Access Period), there is carried out a fair
media acguisition 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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station. Atinme period in which other conmunication station transmts the
beacon after the TPP of one comunication station elapsed is served as an
FAP (Fairly Access Period). In the FAP (Fairly Access Period), there is
carried out a fair nedia acquisition contention based upon the, ordinary
CSMA/ CA system (or PSMA/ CA system which will be described later on). FIG

16 shows an arrangepent of a _superfrane, il ustrat.ed, -
commf c%eoﬁ%‘?r?bﬁaﬂja%nt rsé—[ﬁ!sé Pt %%A%%%cécﬁ,antsﬁléaﬁg a%%ce%f Bgﬁgon o
communi cation station_which has,tra s%#ted such, beacon i s %?ﬁi ne]cTi% the
FAP 1358597 8fled A% of B 1 T1eoCoR PRSHort TG £ & { hE™C dUPATIOR OF e TPP

el apsed and the FAP is ended_when the pex C nication.station_transm.ts
t he bdatdhionpnhia%e the HF | §1§P§Pfiedar?‘£n§§j“ieat%udﬂ e‘?n(?%% B@g@ontk}\%s nest

transmtted by way of exanple, the present invention is not limted
t her etommwaiepbighaptating SFPABLFPPTREYPEECEB to a relative position
~(tinme) fromthe beacon transmssion tinme. Al so, the TPP ma be defined in
the form ofh#8e [Hrec]THE ofst hetaBTadf @medibtther afted s%Bﬁmeki"?P?—?rG Wi
since the TGP area is expired during the period T TPP that is based on the
TBTT tiahsnithed biie woacth ¥kt sston PEPRENFsIREPRFEARdEE PETt HeTrEFE
~offset, the TPP area is reduced. Here, a packet space in each-field within
the superétansnd | thebesthester thed. Tur £hg (THRE FRPYp&S o8ctalle cdmhAftiaddtin
stations can transnmt the beacons at the "Ll FStbackoff" space and hence
the mposessoni ghimean fivemachei bedcoy ftaianssemsddn ditéontddlo, Ehe SFammay,
in order to acquire the access right, the RTS packet and short commands
are tyanglrthed ah the "tdhStbackedf 't ispacp andmt breCTSTT 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
_ ére-transmitted at the “SIFS” space. IFS‘parameters in the FAP will

- be shown below.
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packet, data and the Ack packet which are to be transnmitted later are
transmtted at the "SIFS' space. |FS paraneters in the FAP will be shown
bel ow. 57 TABLE: SETTING OF | FS PARAMETER I N FAP KIND OF ACCESS WAIT KI ND
~OF TRANSM SSI ON COVMUNI CATI ON TRI GGER STATE FRAME SPACE STATI ON HAVI NG RTS
LI FS+Backof f N A TRANSM SSI ON DATA EXI STS COWAND LI FS+Backoff N A AFTER
RTS WAS ALL NV A CTS Sl PS SPACE RECEI VED CO\/IVUNI CATI O\I STATI ONS HAVI NG
AFTER CTS WAS TRANSEAEH HE AFA EXI STS AFTER
?é;A DAEQ@EECEIVED ACK SIFS SPA WAS RFCF[ FD rn t he ot her hand,—inthe—
rea, ercomMMyni cat i gn tion tna he beacon i
t he qcomssonreagios and | é‘c"‘”gﬁ{%ﬁgd tp t%ﬁmﬂ%'t t he gsép%%goiﬂ er Sl F@Ifcfﬁﬁes g ven
passed. AFBEI™ he |[conmunication sfation whigh i's designated by the
commini cation statfi on Wl transp tt gds t he [beasan.dsegi yen a prigiti zed
trangm ssion right jandmiassaki@wed }o-transwi-tithef+ane—att-er—the—SHS
timelel apsed. Wien jan arsnexistd t hp CEBgpmckgt Iirgs+Batkefecei ved w/a

AFTER RTS WAS

ALL N/A cTS SIFS SPACE SECETVED
COMMUNTICATION :
STATIONS :
HAVING AFTER CTS WAS
TRANSMISSION DATA SIFS SPACE RECETVED
DATA EXISTS ive
AFTER DATA
DATA RECEIVED ACK SIFS SPACE WAS RECETVED

On the othef hand, in the TPP area, the communication station
which transmitted the béacon is given the access right and 1is
allowed to traﬁsmit the frame after SIFS time passed. BAlso, the
communication station which is .designated by the communication
station which transmitted +the beacon is given a prioritized
transmission right and is allowed to transmit the frame after the
SIES time elépsed. When an answer to the CTS packet is not received

~although the communication station which acqguired the prioritized
transmissipn right transmits the RTS packét to a specific
communication station, the'communication station which acguired the
prioritized transmission right transmits again the RTS packet at the
LIFS space. |

| Also, when another communication station that holds data to be
tfansmitted 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 1is fregquently
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al t hough the communi cation station which acquired the prioritized

transm ssion right transmts the RTS packet to a specific comunication
station, the comruni cation station which acquired the prioritized

transm ssion right transmts again the RTS packet at the LIFS space. Al so,
when anot her conmuni cation station that holds data to be transmtted to
the c ti t n prd.qri.tjze rapsm

i ght COSarY g ?ﬁa%nﬁs%ﬁge%ﬁ%eacﬁ%ﬁﬂénﬁlﬁﬁ%ve P soron dararcefy t
alloms oLhe transm ssion | ESt of f ff me

However, nglze frequenthé 55%0 ?g%ée%'tﬁbi ?é%%%éﬁrd%%%ﬁﬁunﬁcgﬁion sta |on
has no_nea recogni.ze t hat th% catlon station which acquired

t he Bfﬁ8fﬂ?ﬂf§8 FﬁﬁgWﬁggﬁgﬁ Fiight ﬁﬁ? &P ata. The connunlcatlon statlon

wi thout th rioritized transnission ogni_zes ., eivin he.
beacon t hatPBy RETASHARTEAr | DH At TORSE e EE%, RE T A Ay af 2ok S¥on
transm,s |on it sets the f undanent al space to th FIFS durln the
per i odLE8RET TeASITHRAET t ¥?|§%§q¥ylfébqﬁv?e%Fﬁ%’ c§%% L PORETatC L catish
FIFS+backoff frame space. By the above-descri bed procedure, there

real i #68ta°ReéhanitSmtien %Oéﬁt\m@ﬁ‘ HETSTH M Tt i dn Rt iGiF ft#mental
acquired the prioritized transmssion right in the TPP. area by the above-
descr Ebedepepecdurte hase tTeF Hadar whi chheheegdrmunifcdti §RPstad ¢if ityriqp to
transmt and receive, that comunication station is given the access right

whi | ezuhenrthenabaveceamMmgheakicoR nst atrirgn bdees fFolr rahav e ddre: data to be
transmtted and received, the-access right of the conmmunication station is

di scar ded Egdtﬁehﬁbo%@aﬁﬁﬁbgibeﬁnprocedure, there is realized a mechanism
in which when the communication stationm which aequired 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 transmitted and received, the access right of
the communication station is discarded and other communication
station acguires the access‘right.
| The following controls are required depending_upon the kinds

and states of the respective communication stations.
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station acquires the access right. The follow ng controls are required
dependi ng upon the kinds and states of the respective conmunication
stations. 59 TABLE: SETTING OF | FS PARAVETER I N TPP KI ND OF ACCESS WAI T

KI ND OF TRANSM SSI ON COVMUNI CATI ON TRI GGER STATE FRAME SPACE STATI ON SET
PRI ORI TY RTS AFTER BEACON W TH ACCESS TRANSM SSI ON SI PS SPACE WAS RI GHT
Rl GHT CO\/I\/AND TRANSM TTED WTH PRI CRI TY CIS AFTER RTS WAS TRANSM SSI ON N A
SI FS Sk RP 2 : ETER COVPLETI ON TRANSM T BEACON OF

TRANSM_SSI O\l TRAI\ISM QQI QN DATA QI Q-I-Rag koff- OF PRI-OR T--FO-COMMIN-CATHON

VIVIOTNI O/l

TRANSM SSk@it & GHT | STALLQN EX} STS| COMAMNIECATI Qilandh JHHT | PRI ORI TY COVNAND-

STATICN“”¥Rﬁ§SNPBSICN Rl GHirel RANSM T BRAEON RTS AE#R LETI ONFREe6
TRANSM SSEBNIBATA TRANSM SS| ON TO LUNI CATI ON El FSt+hackof f
PRI ORI TYWImlélgEl\éISSSI ON  gaal AdoEN+DOES NOEReRI GHT COVI\/UNI CATI ON AFTER BEACON
RTGHT TRANSMISSION STFS SPACE WAS
RIGHT COMMAND TRANSMITTED
WITH PRIORITY crs
TRANSMISSION N/Aa ‘SIFS SPACE AFIER RTS WAS
RECEIVED
RIGHT COMMAND
RTS AFTER COMPLETION
TRANSMIT BEACON . OF TRANSMISSION
TRANSMISSION DATA OF PRIORITY
TO COMMUNICATION SIFs+Backoff TRANSMISSION RIGHT
STATION EXISTS COMMUNICATION
WITHOUT PRIORITY COMMAND STATTON
TRANSMISSION
RIGHT
TRANSMIT BEACON RTS AFTER COMPLETION
TRANSMISSION DATA OF TRANSMISSION OF
TO COMMONICATION FIFS+backaff | PRIORITY TRANSMISSION
STATION DOES NOT RIGHT COMMUNICATION
EXIST COMMAND ‘ STATION
TRANSMISSICN ‘ AFTER CTS WAS
ALL DATA EXISTS DATA SIFS SEACE RECEIVED
COMMUNTCATION
. STATIONS AFTER DATA WAS
DATA RECEIVED ACK SIFS SPACE RECETVED

With respect to the packet transmission within the TPP of the
_ local station, the communication station is also allowed to transmit
the packet at the LIFS space. Further, with respect to the packet
_tranSmissioﬁ within the. TPP of other station, other station
transmits the packet at the FIFStbackoff space. While the
.FIFS+backoff is constantly used as the packet space in the
_IEEE802.11 system, according to the arrangement of this embodiment,
this space <can be narrowed and hence more effective packet
transmission becomes possible.
Also, while each communication station fundamentally transmits

one beacon at every superframe period, depending on the cases, it is

60




EXI ST COMMAND STATI ON TRANSM SSI ON AFTER CTS WAS ALL DATA EXI STS DATA

S| FS SPACE RECEI VED COMMUNI CATI ON STATI ONS DATA RECEI VED ACK SI FS SPACE
AFTER DATA WAS RECEI VED Wth respect to the packet transm ssion within the
TPP of the local station, the comunication station is also allowed to
transmt the packet at the LIFS space. Further, wth respect to the packet
transal boved ot hranthe FPPlofadther oft dklkamnsotther stiatiadn s itridrsmitcs thwe
packet at the FIFStbackoff space. Wiile the FIFStbackoff is constantly
used lasatde, packet ispace | actihibre | EEE802PR 1 syt emimacacar dtagnsmithe these
arrangenent of this enbodinent, this space can be narrowed and hence nore
ef f echeveompackEh otthams Mcsgisgn ecormanpobsablen AtLsoiowhcke @adhtain the
comuni cation station fundanentally transmts one beacon at every

supergt bl P2 éod t rdepenidigigpronr £ 861 €886S ,cdirdsporkfima} | ewedHo hi@ABskt oF
plurality of beacons or a signal simlar to the beacon, and it can acquire

the TR eBeAcbhB® drlanshaRadd sat heserybeagengrakd otthere WOEKlS, bkR@on that
conmuni cation station can maintain the prioriti zed transm ssion resources

cor r egpondbfuh@chRe oAUt iQfn  d58s PEREDYS tirharsAkt @4 atn&VBEYinning of
superfrane. Here, the beacon that the conmunication station constantly

transgid ss@betPeahEORAIRG Ofs £dEeSHPET LLANR RET AhiSaf ef8LESH -t AndS e
"regul ar beacon" and"the beacon follow ng the second beacon that is

trangddsd 61908y t EAENG ddb @ dekal@nacayhte the TERRE thal ofhelther
purposes is referred
timing in order to acquire the TPP or for other purposes is referred

to as an “auxiliary beacon”.

- APPLICATION QF USE OF TPP:
When the TPP is defined as 480 [usecy], 21 packets

corresponding to 60 [Byte] or about one packet of 6000 [Byte] can be
transmitted. Speéifically, even when the media is crowded,
transmission of approxiﬁately 21 ACK packets at 80 [msec] can be
guaranteed. Alternatively, when only the TPP is used, & transmission
line of 600 [kbps] = (6000 [Byte]/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 TPF. While transmission
takes precedence in the TPP fundamentally, when the communication
-station does not 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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to as an "auxiliary beacon". APPLI CATION OF USE OF TPP: Wen the TPP is
defined as 480 [Itsec], 21 packets corresponding to 60 [Byte] or about one
packet of 6000 [Byte] can be transmtted. Specifically, even when the
media is crowded, transm ssion of approximtely 21 ACK packets at 80

[ msec] can be guaranteed. Alternatively, when only the TPP is used, a

R e e T

mai nt ai ne WwWes e prioritized transmssion right 1Is

given Lo Lhe.  CMMIDLEALLAN Stat! phe | N LOR FFR R daSEl | Bedh ahoveantne the
is g

pri or FIF¥E FEF AnsAitE8PE T i g iven“to a comnuni cation station which

is called by the co nication_station in th PE. i r 1.SSl .
t akesCPFBRRHEATEC R n StHhe PP Jf%nﬂﬁ%hsﬁtwﬁrley,o%/\hgﬂlt r?éac\(%n%an% cgﬁﬁ% %%gtllgéln

does not have any .i nfor ion to be transmtted hut it is..clear a er
st at i e haBTPAPGEARE orf t RSt 'rfntsgllt;é:et%r a%%m;:ﬁ?egoctac} t%%aif%%:% gt’%t i%g)(r?\),véa
pagi ng (Paging) nessage or a pollin Pol 1'i,ng) .nmessage be transm.t.ted
to su%?ﬂ““‘é?h‘é‘?‘%é?’&ti%ﬁ?ﬂ?lcé’i @Wer’%‘gp?l,ng\her}q‘?hglﬂfsggsst ?O%Iﬁggm%oSlO%
information to be transmtted although_ it P1I}a$€ tran m'ttedttherbeac? and
the ROHDAFEaGGESt APESRTPs Mot Tfar 8 Bf AWk fhct9%at "other 33 bn “Has
information to be transmtted to the local station, the_abo

b
conmuii Earhahl et at TBANdoBE ARGt kRfgLIF P *APSERLds OFn&Per dls rﬁ%e?icé(ﬁ EfmasEady

given thereto by the TPP and it does not transmt _ang i nformation. Then,
af t erotiher L$ FStbarketRr6F ERBNEPESFHIBKEVENpASsERIS &EMEr 28P8ti on starts

transm ssion even in this tinme zone. Having considered the arrangenent in
whi ch the HPPing tehEddeged the arrangement 1n which the TPP 1is™ followed

immediately after the beacon was transmitited as shqwn in FIG. 16, it

is preferable that the ©beacon transmission timing Qf each -
communication station should be egually dispersed ‘within the

‘transmission frame period rather than crowded. Acbordingly, 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 coﬁrse, there may be used a method in 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 Dbeacon 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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i medi ately after the beacon was transmitted as shown in FIG 16, it 1is
preferable that the beacon transm ssion timng of each conmunication
station should be equally dispersed within the transm ssion frame period
rat her than crowded. Accordingly, in this enbodinent, fundanentally, the
transm ssion of the beacon is started at substantially the center of the

time ﬁ%@%mﬁoﬁeV"‘]{rﬁci;icE)a'elgiC\E%?SQg;hgg%%sit% lQngest i tpLn, Lhe i%i{%ﬁ& Y1 e

it can receéive urse, there may be used a In whic
t he beacon_ .transm ssion il ng each. ¢o ni.catian s jon.i,s .l te
|t enBRORTPERA Thcone dr et a: PR AT Oped ar ity ThESherd ik Cna
transpission f period,.to decyease .power copnsunption. ELELD OF CON:

| i or FROEGR @ crT bR TRt Bedin A PorT Lot | Rothe Fodddenta T oas ond
di stribute pe.wirel es o] ni catiqn system_ accordjng to.thi .
rbodFHEne PRPET bE. (ESEPEBRA. LB G o FARAE A 2 s 0oy SPBoaRBACERgni?
format. As was al ready been descrjbed with reference, to thﬁ 1g, the 62.
pr eanbF8FRGCER v & o TR &% st GG e PRRIRTC | B afykd t bR g Hercket is
begi nni ng_ of the packet, the heading area in which attrjbute and Iength,of
the phBRePeaFeNdéseMitHdd dkildt SShifexted b iheP h2anbt ° antP Lo HRa PSPy Fhat is
coupled to the heading area. Wen the beacon is transmtted, information
i ndi cAtPrR§MA tFEEsBYe tHE WRAGPT He pHcidten oL tHee delddn is witten in the
headi ng area. Also, information that is transmtted by the beacon is

written inIthe 1P8pU. tLAvskeatedustesteril @xanphe, tIRRBEacoACRBALBF NS a TRA

(Transmtter Address) field which is an address indicating the
{Transmitter Address) field which is an address indicating the

transmission station uniquely, a Type field indicative o©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 ke received from the neighbdring station,
an NBAI (Neighboring Beacon Activity Information) field which 1is
information indicative of a transmitted time of a beacon signail
received by the local station, an ALERT field which stores therein
information for altering the TBTT field or other wvarious kinds of
information to be transmitted, a TxNum fileld indicative of an amount
in which the communication station maintains resdurces 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
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transm ssion station uniquely, a Type field indicative of the kind of the
beacon, a TAO field indicative of a TBTT offset value in the superfrane
period during which the beacon is transmtted, an NBO (Nei ghboring Beacon
Offset Information) field which is reception tinme information that can be
received fromthe neighboring station, an NBAI (Neighboring Beacon

Activity Information) field which js .inf o\rﬁgﬁii i readl cgtti ve %fo A Lanemit
t r ansFR EERE2F nes Rt OB edlbht SFYnat? rEt®i b%nlterjr | §c& st af’i on; “an
ALERT field which stores therein inforpation for_ altering the TBTT fiel
or othefoxmgiiRi RPndshaf 1“‘1“ﬁfjéf"ﬁ'ﬁtl¥6l’?oﬁoﬁé“9r anemi tteds GT%WJH &18191
indicative of an ampunt = in which the communication station e‘re{:i t ai nst.
resoufe®s SHAH T phicgaity, 1ATSERRALOR eF BOE REFLRTi Vi Df 1&Y SExcl GE§FFR LoD
uni que serial nunber assigned to the beacon when a EI, urality of beacons is
trans$dNRled ofur ithg t EeCSBpePhr arkIpRt i ddiata TG (FFAFEPR I FRITEGLS oS w&%)e
field which is information indicating that the destination station to
whi chréedmihen | 8hgde 1t hits TEEMUEIR] ol rehEonhzakion rEnRatieel Atepredent
a Page (Paging) field indicating that the 63 reception station witten in
t he Ttdpdielmy pltdme t dnifoamsviiion | Ahelndefdonin n thve FiAEdPEt 2591 &1 | HRILAG
TPP, a Sense Level field for storing therein information indicating the
| evel (Newompt i bienSl NRrbf fLaédr bbept Lenasi gAgnhtihaert RECHt a6 8 QEREEt fas
the reception signal, a TSF (Timng Synchronization Function) field for
reporthegstateon ndmdnadion.i ncluded in the station and a NetID (Network
Identifier) field that is an identifier such as an owner of the station
and so on.THdekkhdd odf the beacon iis dbsoriidezt i int hbeTyjywef ifleld ninhghe
ibit 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 “aﬁxiliary beacon” that is
transmitted to acquire the prioritized transmission right is shown
by using the values ranging from 0 to 255 which show a priority. To
be éoncreté, 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 seguence 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




bit map format of 8-bit length. In this enbodi nent, information which

det erm nes whet her the beacon is "regul ar beacon"” that each comrunication
station transmts once at the beginning of the superfrane at every
superfranme or "auxiliary beacon"” that is transmtted to acquire the
prioritized transm ssion right is showmm by using the values ranging fromO
L0 259 WHEh Shaw A ffdOfidd  chAmPE CRNTEt S alponNLER Shav dhe FaXiHiup

priority is assigned to the regular beacon that should be transmtted once

at evigLy-shper f{dame; AR ANYoAREn 9Ea0:5R 255, LAl C%rafnesmﬁé%thgté h§peir

priority of the traffic is assigned to the auxilirary beacon.

pseudor andom sequ t ]ﬂ% 1 nes bove- tj o T off N

storcejfgél n t%’e %’% %?Ll%gtlh an |t&%ﬁ%apégg?ﬁé \él:?n%uqﬁ[ié 'OPEIS% $5$T oefcf%?gjtlZ%
with which. e, beacop J'Cﬁetlggg(?gj[lgt_ed. Since the TBTT offset is provided,
even en TWO cONMuNi cation stations |ocate the beacon transmission tini ng
at the sa I t he perfr i act.ual beacon.t.ransm.ssion timng
can be disp e*a?lcggld]?’&fllhu]'!_ﬁs.&,EIZG\‘(I/enlS vvﬁter}aﬁéthlen A Cons ol dghvﬁct%h eelllceh SRS a

: : s~ %ven " whe Eorls ol 11 déia |
it oht e BPt et “ThnalonB (5 Her gBD: Ceoin td DIt SUR | BECLan Fraten it

t hei b N th f. iod, .that i.s, they | [
e COTT3 b1 OS6 OFn Bealoi P T NEGIS 1 FBPaEFESEhe Sonf ST TOHL mEGhIEH o

the position reception tine) of the peacon of _the neighboring station :
that et fnt | TR bRt S TRREr GENE e Re CaGBR PEATS TS HBLEIT B DO

enbodi nent, since one superframe has the slots into which 16 beacons can

be | 6taRt €XF atOTRXGIMT B EHBHA 7R ENeT410| REGr nflri bRIEOMEEAPnGONCETning

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 pesition (reception
time) of the .beacon that. can be received by the local station is
mapped on the bit of the relative position from the transmission
time of the regular beacon of the liocal 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 F 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 & message “it is able to receive the beacons from the

communication stations 1 to 9". That is, “1” is assigned to the bit
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the | ayout 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 NBO
field is mapped with reference to the transm ssion tinme of the regular
‘beacon of the local station, the position (reception tine) of the beacon
that can be received by the local station is nmapped on the bit of the

rel atbye-B9sbhhoRSf M Lhe tra "exﬁesibﬁasifcwﬁ Qfr thg. reaular aﬂ‘ggk the

| ocal station, 1 is witten int it corresponding to the re

POSi t { 0B PEHS GhlnOf Hh§, Han Be ai’é?ﬁ%lﬁéa begcep.of (he li%(:alspsatc tion

and the relative position (offset) of t eacon that “can be récerved and

t he bééﬂ@g%@ QR - SQ €3N N ggaeaﬂe&sf %oagi¥§?%f%$Lﬁﬂiégvaitﬂ% tn%cagsfqrgh

For exanp under the comruni cati on envi ronnen comruni

st onse 0:4e Bl S a3 Acc UL e, a5 shoun LB FL.6Sohen (he

comuni cation station O nmakes )

0000 8- cal 0, hRLLORCan LUANa 2 testage. Ly L sble do

receive't eacons 1rom (0] ni

is assigned to the bit. 65 corresponding to.the relative position of the

beacd?ittn‘%?fc%aEILI elo?%%eﬁgaglﬁﬁe%gFﬁémbgﬁcgﬁecgﬁaSBHreceived and "0", that
i's, space 'ﬁ assi.gned threto when t he beacon_js .not received. Al so, the

“reason th tetl?éjsl\}%ﬁci% {IRCRRtRG tHRS) ol ERGt iRRIFansRPEs the BEsEdn

and hence, "1" is assigned to the portion corresponding to the tinme at

whi ¢ the POCAPCELREF o™ rAfrdtft sPERELHESCHN. FFREPHES ildh TheclBRiod ialfe)

of the beacon that the local,K station receives in actual practice is

described 5n FREZKBAF RREHELAR iHOm ebhei VRCFRAH t PO HIOM t AE b oAocal

position of the |qcal | o
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 tor 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 beacons or when
it is requested to stop the neighboring station from transmitting
the auxiliary beacon, such méssage is described in the ALERT field.
The manner in which thé 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 fhe

rlbeacon, the number of the auxiliary beacons within the superframe

‘period corresponds to a time rate in which the communication station
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station by the bit map format. That is., the NBAl field indicates that the
| ocal station is set to the active state in which it can receive
information Information to be transmtted to the neighboring station is
stored in the ALERT field in the abnormal state. For exanple, when it is
pl anned to change the TBTT field of the regular beacon of the | ocal
station in order to avoid the collision of the beacons, or, when

: . ! . t is
r equESIGE RISt (RS R0 IFH Y StRETONFY off tFEARTAt i hYtoTRR Y A0R i ary
beacon, such nessage is described in the ALERT field. The manner in which
the ALERT % i ePdipd inmReuaPs§denfll | the thfesRPEd MRS dn PLUFHRE Huhbar
of the auxiliary beacons that the station is transmtting wthin the
supetfeamrmpeiisodtranagastEpBedii thithe theuFHPELEFEANES] HEe THES e@hmurit c&fFon
station is given the TPP, that is, the prioritized transm ssion right
af t eSetthie )t r@hshd sshon tde teriddeavoner hef nGhBel g Ofhe HuUxF¥ T hr§+ HBacdAs
within the superframe period corresponds to a time rate in which the
comumiicatd omshert | bn a86ignedt dbnsache heggwur ddwtwith brappsBitigdt yithin
transmt information. A serial number assigned to the beacon when a
pl ur allid ysoper beanens Iins thanseinbbddmanthi i t der sapertimber i ndk¢atenei ot
the Serial field. As the serial nunber of the beacon, an exclusive and
uni qufhenWdeprertsi s shgied ¢ 0 EachTHERcODeldatniwhichanthet svdihiebhiynbeplken
superfranme. In this enbodinent, a serial nunber indicative of the
sequend iatasmierteod bheedBEhR fthal dréguldu chesbenauXi ftihar yldysslcontatgon is
transm tted based on the regular beacon of the local stationis witten in
the SQaritdled il dkhe Serial field.

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 py this field should become
ready to receive inforﬁation in the TPP.field, and other field (ETC
field) is also prepared.
A TSF field is a field in which time informétion 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 is calculated faithfully,
in a free-running fashion, to the <c¢lock frequency of the

transmission station independently of the access control such as the
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Report information indicating the destination station to which this
comuni cation station has information to be transmtted at present is
stored inthe TIMfield. It is possible for the reception station to
‘recogni ze that the local station should receive information with reference
tothe TIMfield. Also, the Paging field is the field indicative of the
reception station described in the TIMfield to which the conmunication

stat | DhtPREERAR PE TRENSFRANSIHEELARL iTGMS Rk HdS MRdRCRelyte R TP,
The station designated by this field should becone ready to receive

i nf or Ha®i 6ACCK tHEIEPY ot hahd GﬁlﬁerTDfM@elﬂtI(Wr%i%ﬂl%) the Fifdg offset
prepared. A TSF field is a field in which tine information_included in _the
statibm WsittgRsmnt ttddis Thisldi mehe stasentieR SCRELONSESPPRARS (e Shedde
~access and is mainly used to synchroni ze the applications. The

t r anshd sgihen hige-ofdehe lsivgral tedathes oditéul Bied rEgeEPREQry ytimg nagd may
free-running fashion, to the clock frequency of the transm ssion station

i ndepeati@éntity af the aedesercenttbhesaéh s t hefograhlerr 4rpssmafttege from
transm ssion tine of the beacon, the correction of the clock frequency to
~hol d tihe FDMAisthructure and the TBTT offset is witten in this field. The
reception station supplies this value to the high-order |ayer together
with the receptiesrilt i fitehdimrayn hodlentifasrt hediebsiagcehe nevwoert bd the
information transmtted from the station. The NetID field is an identifier
i ndi cepingspbadongerspdtide. Ehe esEonditigrst atthaionTheaneceptdoni s¢ atvigih
can recognize with reference to this field whether or not the local .

st at i pef@nentBe to this field whether or not the local station and the

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 BSTAC and é communication
station STAL 1in the case in which the cmmmunicatioﬁ station STa0
transmits information to +the communication station STAl. Each
communication station does not always receive a beacon signal from
othef station every time. A frequency at which the communication
station receives the beacon signal may be 1oweréd by an instruction
from the high-order layer and the like. FIG. 19A shows a sequence
diagram of a packet transmittéd ‘and received between the
communication stations STAQ and STAl, FIG. 19B shows the state of
the transmission unit of the communication station STAO, and FIG.:
19C shows the state of the reception unit of the communication

~station STAO0. In the state of the transmission and reception unit,
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correspondi ng station belong to the sane network | ogically. PROCEDURE OF
TRANSMITER AND RECEI RE | N THE STATI ONARY STATE NO.- A typical exanple of
transm ssion and reception procedures of a comrunication station will be
‘described with reference to FIG 19. FIG 19 shows a conmuni cation station
STAO and a comuni cation station STAl in the case in which the
conmuni ¢ tation STAO ansmts nfornntlon to comruni cat i
statf%%e H %ﬁgﬁ é&ﬁﬁin%ﬁé Qﬁ?%ﬁeﬁqﬁnﬁ%ﬁﬁa rﬁﬁaEﬁwé§Ea€%cépvg%lc§e
si gnal fron1 of her station every tinme, A frequency at which t

conmuint FRFT RS 1R atd F@E@FV€§%& hBRbbacbnt < I ﬁayr%%e%%ﬁefﬁﬁ by 2RF Lt
instruction fromthe hjgh-order |ayer and. th gIG. 19A shows a
sequehEP T hgP R %lﬂdatbgck@w LruRLISERLS éﬁﬂlF@E@?vE Sba{ REBnSFHRES -
comuni cation stations STAO and STA1l, FIG 19B shows the state of the
transm ssibhTERi t SRVERE coRPRREEBRT on t8EAt | dPSTARRIRAd RISG CARE shodd e
the state of the reception unit of the comunication station STAO. In the
st at ecofimebCe F PR nisssitdprandThlc eFEnET IR t2 DEBCORe nhyh Fdvepe spapamed
indicates the active state (state in which the transm ssion and reception
uni t Hhakenphs romrerdiopsion tytaisiin STh oifacrdhrdadd tHee | BW | E¥eldsrade
i ndicates the sleep state. First, having confirnmed that the nedia is clear,

&6

. the tomMPRGREtfbaldt ani bhlsﬂt\@at:pansWh?scam@eae@ﬁtlgét stethenaSTakedhichat

the conmmuni cation station STAlL is called in the TIMfield and (or) PAGE
fiel dereihed beacbracThe geommautiesatd orespensontSTAAg g chnfoepaiied t(Re -
beacon generates a response .to paging information (0) Since this response
correﬁpundstmastheeiﬁﬁneé tdver pospamds attioonthet AFiPono STAGe | toimgugilvenign
~priority and it is transmtted at the ‘
station STAO, it is given a priority and it is transmitted at the
SIFS space. Aftér that, transmission and reception between the
communication stations STA1 and STA0 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 communication staticn STAl is placed in the receilvable state (1}.
Further, in FIG. 19, there exists another packet +to the
communication station 8TAl, 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 recelved borrectly {3) . Thereafter, the communication station
STAQ 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 transmitis the last packet (4).

Since the communication station does not have the prioritized
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SIFS space. After that, transm ssion and reception between the

communi cation stations STAL and STAOwi thin the TPP is given a priority
and hence this response is transnitted at the SIFS space. The

communi cation station which received the response transnits a packet to

t he communi cation station STAlL after it has confirned that the
comuhieatinbnssbat ingtSTALni shel acxpl Faethe dretetvablerstiatie ation $tsthes,
in FIG 19, there exists another packet to the comunication station STAL,
and hensesabethethpackekti spheRasM (1ed at2)the ThEIEOMHRIPEEAE | OfHSEQL | OPhe
STAl which received the two packets transmts the ACK packet after it has
~confi¢comeuhbabtibe Ewathaekela ] Wele shAeel ek erd gadded orx Jﬁ&?&i&ﬁ ' to
t he conmuni cation station STAO transmts the | ast packet (4) wever

duri nghé heas€oppURE€atisgn (station is receiving the ACK packet, the TPP
field of the comunication station STAO is ended and the conmmuni cation

station enfersihde AR Jd elgdophepnkt 14apsmtsdhedast Rackaketdhg oS nge

t he conmuni cation station does not have the prioritized 69 transm ssion

ri ght~ipsthe FAR:ibkel drand dhe commni f@t DA aLign coh&m%@ataoﬁqh%@éion

packet (4) at the LIFS+backoff space. communi cat1on station

transpits,the %QK PRLKES L coLkespandi J :#I negﬁe hast, packet o (4) tﬁg)s (%531%

period fromthe | ast tFansm ssion |s as a |sten perio

Per'cwﬁeantﬂ% %@gc mo%o;%@mgﬁtagg?ag% i Q tfﬁﬁ‘% p&N4Y .28 gphegmd

receiver Iso S iS'S |on packe ) oes
t tation is.chan
ot 5! Ok e shen o0 o bl GO gt 90 5 gdaD {5, chanaeg

'dech§§§E&§g§g EQQSEHB£589tter and receiver to decrease power consumption.
However, when +the communication station receives in advance some
message indicatiﬁg *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.transmitted and received next.timé 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

70




However, when the communication station receives in advance sone -nessage
i ndi cating "DO NOI WSH TO CHANGE TO SLEEP MODE" from ot her station or
when the communication station receives a simlar nessage fromthe
~hi gh-order |ayer, the comunication station is not limted to the above
operation but continues to operate the reception unit. The comunication
station, which was once placed in the sl eg node,. rel e ses h:gqe tS| e%%fm)%e
in responisn t ¢ FORENat PRMAFEA  1hf dittfat iSdvSPs ’E”Pgi'?'smziL Fecel ve((i_fr
next tinme such as when the comunication station receiv a beacon from
ot hert BATAMBHE BRY | tthe r RESFPEs Phe WEacdRGf t RBAFLRRL stt%ﬁl GRMEHE P8 dPRed
to the active state. In the exanmple of FIG 19, although the co ni_cation
st at i ticn tenpoyhres ythet GRABHTEEDL Heifc£P¥e SRBEE AN tg?d@redtlé %P&gefhe
beacon fromthe conmuni cation station STAl, after it was confirped. that
the patkedst gobéirmedstiatedtt®d PRSI 8 omsuNi ket ont st BERRIISTAL thAo bGP -
exist inthe TIMfield and the PACE field of the beacon transmtted from
the conrhmigiati drhest atdcomusTiARticre commAcsat i 8ASS70 B2t | AFIS Hgaother
placed in the sleep node. After that, before transmtting the beacon of
the |oesmlusteatoon shetdommim cele ofi IMstiitdlsh ameér §heed fFerkpt FBATUAT
for sensing the nedia and after it was confirnmed that the nedia is clear,
it transmists hehbebeanon Ahiboughet he ivornithiec gomanndration goedindt STAQ
access other conmmunication station in the TIMfield and the PAGE field
when idandnipnsniche thesdemacomnhehiconnure cathoe shetionmeniteats ophst dtissen
STAO transmts the beacon, the - communication station enters the listen
peri gsbivdcoor dancedawhtd thehahbeeabdeserilbedrpbedegureecditrer aifttefagt has
transmtted the beacon and nonitors for a while whether or not a
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 changés 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 whiie. When the packet
aoes not arrive at the local station, the communication sta£ion

" enters the sleep mode (sleep state). Each time the communication
station receives the- beacon from other station or transmits the

“beacon o©f the local sfation, it is 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.
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signal to the local station is received. Wen the comuni cation station

does
node

not receive any signal and the listen period is ended, it changes its
to the sleep node again. SUMVARY OF EXAMPLE OF TRANSM SSI ON AND

‘RECEPTI ON NO. 1: Wen the conmmunication station transmts the signal, the
transm ssion of the signal is started by the access of the beacon. Having
transmtted and received the | ast packet, the comrunication station

atte

rfot £aE FE RS EEE | TRETEFST/ & while. When the packet does not arrive

at the local station, the conmunication station enters the sleep node,
(sl eep st ArOtheEadivriGR! t IREaEBHfunicdat it6f  SEAREBH S0 vESY hgeﬁggg&ﬁm
fromother station or transmts the beacon of the |ocal station, if is
r et umrebadndfe &dt i FaenpeemMMPREEAGE08t atBFtioThaiil, %ri%%lﬁqci)ui""étt@d

time

.period after the conmmunication station has transmtted sone signal,
it ensrfyimeewcd hgo rkept 26n rieh (compuRication uhidjiedonsesst INCtP

BISRE

OF TRANSMITER AND RECEI VER | N THE STATI ONARY STATE NO. 71 2 (Pagin :
Tr ansfeare iSeguenckpacanot feeryypiied . exdnphe ofre@eenEdsrRssbricandnat a
reception procedures of the comunication station will be described with
r ef eneneepttioF| B e@fenEachagobrudiovatriedn bat & obn Hoesc ke af #ays theebdile a
beacon every tine. It is frequently observed that a reception frequency

may - kerdeaner£ge byand ithet Luidei.oTHer cmarenid gfien orwidr reggetiand PERESIRES
The transm ssion and reception procedures in this case will be descri bed.

FI G

i20 shaws d¢dee carmminisat ides cribaid.onBISTAQGNdhSFAL fhe wicghupigation

communi cation station STAL transmts a signal to the conmunication station
STAOsthy Mays 06TA0 and STAl in which the communication station STAl

transmits a signal to the communication station STAO0, 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 STAO, 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 recelve

or transmit a signal) and the low level -state indicates the sleep

Jmode.

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

communication station STA0 +transmits the beacon at the Dbeacon
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exanple. FIG 20A shows a sequence diagram of a packet transmtted and
recei ved between the communi cation stations STAO and STAlL, FIG 20B shows
the state of the transm ssion unit of the communication station STAG and
FIG 20C shows the state of the reception unit of the communication
station STAG In the state of the transm ssion and reception unit, the

hi gh hevelsmsitated ndigat 68 the aghive stalign (dale {ihahigh Egﬁmunicatl n

comuni cation station is atterrptlng to recelve or transmt a S|gna

the | qudievgl SiAate-dndicat es,d f@eé&@&pfrémfsi% F@aﬂnﬂgngeg&agggtgé% tg?ﬁgf

nedia is clear, the communication station transmits acon.

time, ltthea%%gmnefscagah%ge%ﬁaa%ﬁéﬁ 18 P8 Ehmhn L 08 POR B LAPIGn 20HARS 1

not in receil pt o acon cordin Yy, even comruni Ca

f I th
Statl gu St deetesel nitETLIL, sy (g A eb B e
t he %%mml%aé ICPDEI}G t elaononST C?‘l%t ransn?ll%%%‘hhf bea ﬂleo%o%ﬁg%lbggt ?%ﬁrnglng

transm ssi on ocal a(%l on

t at STAL r.eceives_the beacon fromthe |cat|on station STAG
frangﬁgtsﬁﬁﬁﬁﬁﬁfln'%rﬁ%glgﬁ 17 EHCBﬁﬁﬁﬂﬁ #%ﬂﬁﬁl F1%ﬁ9¥f???lve this
accordance wi.th the deter ned random backof f, procedure. Havin
(ranshEFa CHE HdRtor nE Eonrin BREP of SO STAG B0 Ui GRETTRALLRR

receiver during .the listen period and hence it can receive this pagin
ot or eI 6t CAL OBt T BT SFAY FRB BEGPUGIR TRk (I ComRIRication
connunlcatlon st t|on STAG can recjgglze that the communi cation station

STAL A48 RPoSHAL GFS dREHEAGECR artihéh 1982 Ft2 &%k point, the

conmmuni cat i on statlon STAG, may nake a
At that time point, the communication station STAQ0 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 8TAl, the communication stétion STA0 is 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 STALl. Let it be assumed fhat the communication
station STAQ is accessed in the TIM field and {(oxr) PAGE field in the
beacon. Then, the communication station STA0 which received this
“beacon makes a response to the paging information (0). This response
.corrééponds to the TPP o0f the communication station STAl and the
'communication station is given the prioritized transmission right

and it transmits information at the SIFS space. After that, the
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response to the paging information of the conmunication station STA1 and
t he-communi cation station STAG may start transmtting information to the
comuni cation station STAL (although not shown). FIG 20 shows an exanple
'of the case in which the communication station does not yet start
transmtting information at that tine. After that, at the beacon
transm ssion tinme of the communi cation station STAl, the conqynLcatio A1l
stati&ﬁag?ﬂésﬁ§°€ad§é% bGCERE>Pr 9F8ﬁ§npégﬁhgc?ﬂ?5?ﬁﬁ? Rt & LA et
receive information from the co nication station STAl .and. it recejves
the bé&eosTPCoM¥HE " douhitattohd stat PONSBTALS P&t Te Sk Ut At - The
communi cation _station STAGis accessed in the TIMfield and (or) PACE
fiel dEEEREh@nHRRYFE FREATTE RECR o AffufitcRS H t§hat3 ont_T AL AR P ECei VTl
this beacon nakes a response to the paging information (0). This response
cor r e§PEndsCAEEHEC AP0 B ﬁﬁétéeﬁnurﬁ%plhltiowhéfatiorrﬁ%m%ndtpﬁe response
comuni cation station is given the prioritized transm ssion right and it
t r ansHEESIRAREENEER®R dthe heowprRisphéan AftalriahafTA0hels 721aCasniss| e
and reception between the comunication stations STA1 and STAOw thin the
TPP firekdivabgeveatane. prioritiszemitandhissspaaketi ght ablP hgfgguunication
information is transmtted at the SIFS space. Wien the conmunication
st ati shaSTAal WHRGh (Léceilied comaundsgdrice steddgm Z8R0 hatl athe aaaiiia ciiri®n
station STAOis placed in the receivable state, it transmts the packet to
t he cpawlritcatriecongndtzati orth8FAOthE) . phlsdkedommars cataasn vstdht i ISTARA whi &d
received this packet recogni zes that the packet was received correctly and
t ransnrasshhesACKepacketpdRet Ther eafbereathercomienicoattuari cstiddrors t STAD
energi zes the receiver during the |isten period to confirmthat

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.

Whiie the packet is transmitted to the beacon transmission
‘station each time +he communication station starts receiving the
beacon on the assumption that the receiver is being operated during
the listen period as described aboﬁe, thelpresent invention is not
limited thereteo. When media sense 1is performed before the beacon
transmission time, it is clear that the receiver is being operated
before the beacon traﬁsmission 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 RECEPTION

' PROCEDURE NO. 2:

When a signal 1s transmitted, paging information is transmitted

immediately gfter the beacon has been trénsmitted from the reception

side, whereby the reception side is changed into the active state to
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t he packet to the local station is not received, and it changes its state

to the sleep node. Wiile the packet is transmtted to the beacon

transm ssion station each time the comunication station starts receiving

the beacon on the assunption that the receiver is being operated during

the listen period as descri bed above, the present invention is not Ilimted

t her et 0. en_nedi a_sense is per d before the, beacon  transm ssion
%Fr¥2 &F : ei%acoﬁhe

for
time, S 88Pmﬁﬁ§%°PheaP8ceF@SFg?éoﬁeiHﬁoﬁﬁé?éP%d bEFore*the
transm ssion ti.ne. Thus, even when transm ssion _processing i s executed at
this tTABSPOAE O8I MNtars STFRCIY cRRC eSS Hihi e¥ed FoSURMARY: S SBRANVSL E-OF-hRE
ABOVE TRANSM SSI ON AND RECEPTI ON PROCEDURE NO. . 2: Wen a signal is
transffFEEd, Pagrhf iRttt F6AM TS ahEaT 67 eds 1P Amedide el Jhakt e fitge the
beacon has been transmitted fromthe reception side, whereby the reception
si de 185EhaRge#eitnt ¥2the tHEHsd tdtest e A 7 ciarqd 4 r dHYH B GPIRR  unit
reception processing. Alternatively, the transm ssion and reception
proced3§FAPPILS SCarfeeciver a8poaTe tHent HOT atc¥8dlpy te BedcBACKkEEmichethe
transm ssion side. Then, after the |ast packet was transmtted and
recei ¥@@alt Hetdeeept idoesuniet aaxehir sato Fleeiopamuitigratatdronstatianwhi tles
I f the packet to the local station does not arrive at the communication
st at | eprRhecagopRuritédtioon st aplanefisipl déed drathangyeepnAoeacand igachit
time it receives the beacon fromother station or it transmts the beacon
of thec¢deab shatbeaconhéreomuimiesatsitertistnatdron i sraetaminted the thiencaetdfe
node. That is, the conmunication station transmts pagi ng ‘ ,
the local station, the communication station is returned +to +*h
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 te 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 is not limited to the paging information,
since there is a possibility that contention of access of messages
'from a plurality of stations will occur, it is desired that only a
message with a large emergency such as paging information and a
beacon transmission timing alteration reguest should be transmitted.
While the present invention 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,
accofding 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 information in +the beacon

corresponds to the RIS packet and the page response corresponds to
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information during the listen period of the reception side or in the nedia
sense interval prior to the transm ssion of the beacon. Al though the
nmessage transnmitted i medi ately before/inmediately after the reception
‘side transmts the beacon in the above-described reception procedure 2 is
not limted to the paging information, since there is a possibility that
cont ec%ti %Sof agcess of messages froma plurality of stations wll occur,
it i S'desiTedtha only a nessage with a |arge energency such as pagi ng

i nformati and .beacgon transm ssion timn |teration r.egues e
t r ansni ttggis%hi‘I%él?'ﬁe%%reespearﬁlrf%v%%??%)naﬁ%cs)gbggﬁi 2% Fied T h }%ﬁ%g%%%?nngn

whi ch the RTS/CTS d ted prior to the t f .t
packBt {6Fos FETRITS o DoStr prican BECaEehr ks SO000 - Caiaarai R to TR

necessity, the RTS packet a t%}ngS packet y be changed before th
packz’teq;%letrmstmtlescﬁlcirh tHat , 1t Pgarﬁggdl &8s f ©say rThat " th lf)%agng
informatiqgn in the beacon _corre%grgs)nds to t{ue RTSdpagket and éhe age
r espSASERIG r ddPfoRISI T 75N Yt Pacdket . L AEBS A whiFESEREED gF]ng ource
i nformati on and negoti ati on processi ng of its response are executed
bet WSO Eorifithi 40P st #PL6Rs PBAESr edd Fansth sdi%n WSRngatE Heg startéd
in the above-nentioned exanple, the present invention is not limted
t her 666 tarid t ARMEBDE e t1EBMAM Idtn oMt &g whF@RsReFBsndate i Bethout
transmtted to a certain comunication station may start transnmtting data
wi t heggotiegotdrat PEACEEE6EETsI gt hithet hel et epepdidodobf Hife FRE®PEIBR
communi cation station or an active timng in which such comunication
st at commua igertfiomni ngtefdonecepti ombpeprgtiige (Atinyeg in which  such
communication station is performing the reception operation (Active
Transfer sequence). 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 apprdximately.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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Transfer sequence). In this case, processing for establishing connection
can be omtted and comruni cati on becones highly efficient. APPLI CATI ON OF
PROCESS FOR DETERM NI NG BEACON TRANSM SSION  TI M NG The beacon

transm ssion timng will be described. First, the beacon transn ssion
timng wll be described with reference to FIGS 21 and 22. For exanpl e,

let i t hat_ two, ) i t t t
Stati SR RTARD S8 STATE A SoM Ly ARG Bedeons FUis waul reserhges ton
b BO, .Bl I t uhst ant | t t I
and cALghal e fsraﬁrif E%%%?%mcﬁguope?%%wﬁérﬁ. 3t p%ré‘%rhii@%y%as” otp?
space,_as shown.in EE ... Wen an amunt of éransn155|on dat g of the
commuhf 23FFORS$PHL i r@?ﬁﬁqpaﬂﬂO%TE:E%se%%? S&WeﬁgElthQQﬁﬁﬂﬂnﬁ?%ﬁ?%ﬁ

station STA-0 starts transmtting the transm ssion _signal in response to
the sta?® TBf FRECEr QhsRFESPHE -oft Hedco PR dh et g cBEa st st Pon
76 STA-0 and the transm ssion is ended after a while. The transm ssi on

si gnaF SEY8fT & hé TR c EOMBNISCAGIOR STRRRIPRS sPHArSr anfdl PTArRe will not
transm ssion information anount is ended in a tine period shorter than the
spacec@tlbdacohth €peR PLhE§-expected that the transmission requests from
the communi cation stations STA-O and STA-1 will not <collide with each
other. FIGI22 ZRowshane &ase Gasswhith WHide Eondainicommivad catdononstaekons
wi thin the beacon radi o wave reaching range simlarly. Here, we assune the
case ¢xighi ¢hthinewheohmraaPoaridioswaricoreaSnAng jrgings tHirsl Jsazloon r adi o

wave reachi ng range.
-Here, we assume the case in which a new communication station

STA-2Z joins this beacon radic wave reaching range.
The beacon transmission timing of the communication station STA-2
may be either 20 fmsec] or'60‘[msec] shown in the sheet of drawing.
- However, the communication station STA-2 scans the' media state
before it determines the beacon trénsmission 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, if the
communication station STA-2Z transmits a beacon B2 at a timing of 20
[msec], then collisions of the beacons will be decreased. From this
standpoint, it becomes posgible fdr the communication station STA-2
. to determine the beacon transmission time in consideration of the
occupied state of the media, that is, the traffic amount of each
éommunication 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

77



The beacon transm ssion timng of the communication station STA-2 nay be
either 20 [nsec] or 60 [nsec] shown in the sheet of drawi ng. However, the
comuni cation station STA-2 scans the nedia state before it determ nes the
beacon transm ssion timng. Wien traffics are packet transm ssion PO that
foll ows the beacon BO and packet transm ssion Pl that foll ows the beacon

Bl sh in FIG. 22, if th icati f. STA;2 ¢t it b
o2 atSEREHI ng TP Ror IS ThERERORPES] Ss TH N Bl kha s i fpga"Heon
decr eased. Fr,?m[et his stan econes

oint, it b possi bl e .f.or_ the_c nication
ot at | SRS SR 2Te o aBFEPHERG P Re ShRECSR LPARDRte o i A adn e AR o
of the, occupied state of the nedia, that is he,traffjc unt _of each
conmuit 88E+ orP ist &t e‘?oﬁ’ﬁF@Fs%?ﬁgciwéltﬁjﬁu&f‘é‘é%#%@l?%r t#{je %g'ég i 5 Shi ch'
transm ssion activity becones different consi derably dependi,n on the
CommunF2RETHHS PRt | DR CEARD RRSERTATFONAFORCTRRRSMCFAIRG 1S FREAM DATARSRCY
‘Further, let us consider the case in which a comunicatiqon 77 station
whi ch FaRg i the sIeRRidae oPSRi@8 -hafil SFFIRIG 9 ntPRE  SF8Fe{Lithe Pe
communi cation station intends to continuously transmt a signal of a
const@@schipadwi hbureEBrensrof® FAGthPs-case, the transmission station
i ncreases a beacon transm ssion frequency wthin the superfrane period. An-:
exampl e of Ifhit§ cuseamaly behafedds baePF ErpRef Bpehed tid Filee 9Banpelj ds
customary that the superfrane period in the channel is defined by the-
beacoteEpaed. bn tHie  dbodimermipache bEacdrsls f gmkadimEnthe dd@n&SHELEG
in one superframe period is transmtted mainly in order to obtain

“t r ansfo 5¢0inantheeseprindn hegtcemy als @mel superirame period is transmitted

mainly 1in order‘to obtain transmission and reception intervals and
hence they are different from the original beacons that are
transmitted to configure tbe network from a nature standpoint. Imn
this specification, the beacons following the second beacon in one
"superframe period are referfed to 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 uppef limit on the number of communication
stations +that can be accommodated within the superframer period
(mentioned hereinbefore). For this reason, when.a new communlication
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 B1°
are transmitted continuously, the present invention is not limited
thereto. When the communication station transmits the beacon, the

beacon is immediately followed by the TPP field and it becomes
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hence they are different fromthe original beacons that are transmtted to
configure the network froma nature standpoint. In this specification, the
beacons follow ng the second beacon in one superfranme period are referred
to as "auxiliary beacons On the other hand, a m ni num beacon space Bmin is
stipulated in order to prevent the band (superfrane period) from being
fill edosiztielepdar eresiwine tiey enediarv uppert dacesonatdei suhben obntention.
conmuni cation stations that can be accommpdated within the superframer

peri od (QerEmurgmeEd iver eistidfioe) whidr tdfimonghgonreqhinea neke right of
communi cation station joins the network, the auxiliary beacon has to be
rel eapedsessigrdetheo meddéampdate gdit s mew cowmeni eatinemistsdlononriBhtthe by
superfrane period. Wiile FIG 23 shows the case in which the beacons Bl and
Bl' admexeeaisw tdhed foenianmousity whike priesédaddvend i oredsmioted | mt ed

t hereto. Wien the conmunication station transmts the beacon, the beacon

i s i medi atdlsy ,f dldowedubyl i hey TBRakicel d randi | hobeeormays “Bfnsyidl erébeon
acquire the nedia w thout access acquisition contention. A conmunication
st at i brawlinc i rstarer] o eqth I 8sdehe thi GHcr¥faspossessi-aghbhia Bdigh Ca0 g8LE
much nore transm ssion rights by increasing the frequency at which the
beacobeagohtansiet ttetGnshlisted he "suidiafy beaceiimeBeed NphcRbWaYSategory

- describe thereon beacon information. In order to decrease the overhead in

whi chcihgedbeacans sr e dd@is s egcao@h@agjciﬁe%!_ QfalrirRS, i PAKEl £RIEYO0LY
called a "fal se beacon for accomodating traffic" may be défined in which

a fl aghethaanessgoes Adieats ti*ﬂﬁsfic%tﬂirﬂdmﬁh%@fa@t%j@%]edﬁ & pddng: 0of s ay

beacon nay be raised and traffic nay be transmtted as t
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 limit and quality of services that the network is
' providing at present cannot be guaranteed if much more traffic is
accommodated, eaéh 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)
procedufe, an accidéﬁt will be caused by the transmission of the
traffic packet from other station in which the beacon éénnot, be
received. FIG. 24 shows an example of this case..

In FIG 24, it is assumed that, when communication stations STAl,
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contents. For exanple, in a certain system when the capacity reaches
substantially its limt and quality of services that the network is

provi ding at present cannot be guaranteed if much nore traffic is
‘accommpdat ed, each communi cation station transmts as nuch beacons as
possi bl e. Thus, even when a new comuni cation station joins the network,

t he beacon transm ssion tim ng cannot be gjivep, to suych .new ni_cati.on
st at | ®h*4nd $HE accdfodatoh of ec?fgr\‘)\}“gb%’gh?%aﬁ 1 a??gg%ﬁaonst%ﬁtss
area can be refused. EAMPLE OF USE OF QU ET (! iet)r PACKET: Wil e each .

st at i SALPFAREAPEs &P h&&ConCRBFIBUFREEPY, TFHCER he Tadraf FiE JadRBiRy@tLon
transmitted in accordance with the CSMA (or PSMA)  procedure, an acci.dent
wi || ptataosed TP t BB1EEANSM sEhBn 6EX P PPAFH CCHRACKEARFRORFGPRerS 19Dl
station in which the beacon cannot be received. FIG 24 shows an exanpl.e
of thfsoBasehg n FPEIEBLCALiPE astietCR hatSTAthenC@Brmits cat FERIERGt i onid'®
STAl, 79 STA2, STA3, STA4 exist, the comunication station STA2 transmts
i nf or rEmiNBRicating EdATIANC ATASN 19TaNden TSTAECHVE dOHmRRaCAN drifansi it igi
STA3 exists in the area in which the transm ssion signal fromthe ,
comuAiemt | tre steanimom Sl eran Y riagei wd@4 t Red cHRRhni €28 | GIPTSIHRY GHSTA3
intends to receive the beacon transmtted fromthe comunication station
STA4 ahdtihat T2 cemiwiscatRorkhest arken STARhdghst 5t warie tar EaCRAVRhi e
it cannot receive the beacon fromthe comunication station STA4. In this
exanpbeacat &rom nehd Opotnhendommnine attiadriat afThh. STA4 thishsekampife Bdacon
and the conmmunication station STA3 starts receiving this transmtted

" _beacofiime T0, the communication station STA4 transmits the beacon and the

communication station STA3 starts receiving this transmitted beacon.
',However, since the communication station STA2 cannot receive the
| ~ signal from the communication station STA4, this commﬁnication
.étation starts transmitting informafion 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 receiﬁe the beacon from the
~communication station STA4.
lA quiet (Quiet) packet is used in order to avoid this accident.
The quiet packet is a packet which transmiis 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 quief packet describes thereon “target station of which
information will. be received by quiet packet transmission station
(target) ” and “transmission prohibit time”.

In the example of FIG. 24, the communication station STA3
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However, since the conmmunication station STA2 cannot receive the signal
fromthe comuni cation station STA4, this communication station starts
transmtting information to the conmmunication station STAL at atinme Ti in
.accordance with the random backoff procedure. The transmtted signal from
this communi cation station STA2 interferes with the comruni cati on station
STA3 so that this comunication station beco abl e t? recglve thg is

beacort 3R Ehethe offittiRitc RECES ts Bkt (7T STAE T Qﬁe (Tuk ety AckBt s
used in order to avoid this accident. The quiet packet is 2 t |%p
t r ansii¢ s n@%fesEREE "THALS sPatitdif WW“F%E@W@W it Gt et off fn‘gom Her ©
station and wi shes other station not to transm{ a_signal" to
nei ghteriagl gabiPens S tASiRownSTHe FRBLCHs, RS Hifdt % ketqﬂﬁ§5r|85§ket
thereon "target station of which information will be received b
packetecoamsatsstbatsttie orPcak a3 grEion ahdl mPraddd st IR r okt bt ntPﬁe'thel n
the exanple of FIG 24, the conmunication station STA3 80 transm ts the
qui etqpheketpatkathe tithe St@DSef 5FAnaMiEFENT4 WREQHIAE1OR haiteht THET fHi&Ed
of the conmmunication station STA4. Wien the comunication station STA2
whi chineceiveedt fy quhet paicket packetgniPesthBatotlirr | baad sttt irigl Ade
the target station of the quiet packet, it stops transmtting information
unt i lqthett i peckénstremtless bythde quinainipmdkan Gtatierot BdRhandhedl t Fd&gh
the . qui et packet reaches the conmuni cation station STA4, when the
conﬂmwmmmmmimasi@mlanaBIAA SEadgmiexegtilzats et oda b@@@loﬁtaélﬂhelstim@et
station of the quiet packet, it neglect the quiet packet and transmts the
beacora fdet hetatben T4t hake iguitdte pERKEY,i eltd msylect sthe gquiet packet 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 stqte. However, in the specification
of the pﬁysical layer of thé baseband unit of fhe cdmmunication
station, such a case is considered in which informatibn 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. Imn
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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pl anned to do. Thus, the communication station STA3 becones able to
recei ve the beacon w thout being disturbed by the comrunication station
STA2. EXAVPLE OF OPERATI ON OF MEDI A SCAN METHOD (PSMA: Preanbl e Sense
.Multiple Access): This enbodi ment uses the CSMA procedure as the access
met hod and hence the fundamental method is to transmt information after
it has confirmed the comunicatiqn stat.e. ver in_the peC|f|

of tﬁ@ﬁﬂﬁﬂﬂ(ﬁﬁ a5 ePaoiethe Thadeddnd dHit Qﬁgﬁ CmiRERRY 5 ?ﬁﬁsg%n
such a case is considered in which jnfor tlon su a_rec

el ecEVEFFEIY FHRERCT t PAERESMPTaniyt ﬂ% 85648 © Eegif Rt % %dnd the
information. For exanple, this case may be a Qonnun cation stem
an ultheaSHideS IahdSEBHTERI IR o ﬁﬁﬁpﬁ&at&SﬁnﬁlE%fléﬁ'gyy UsiRG Qwae
band ranging from30 Giz to 10 GHz. In ,such case, the exAstence of th
packdthadartire Fedbgnszedconly BlRaFecEhifngSt K& df’é’éinbar% ofSHAe- uhPgueid

added to the leading 81 portion of the packet. That is, this nedia scan
met howaseroldvas ohemyveh dahEeneBhe F PR hasell aPoNDiRB dBLEREFOHC0 Ffﬁﬁémlt
preanble and the transm ssion station transmts information after it has
conf iimfedmatham tdBteedis Sea echange@afromhityei $1kem medast PR ESFEnY
this reason, even when the transm ssion station which intends to transmt
i nf orimetcine tifcrer it dTemr thang@da f renePhios| BEpCRBALNEr RREATES 2aftypme Of 2
information, it starts media reception processing before a tine of a
pr edetrexdutresshitiene (MDhe MAMDRum Dexdmum erBafia nEXFexvaHat arakpfepyadata
- (that is, maxi mum packet |length)). Wen the above comunication station
det edtrs- e Ipr eqnivd € ofist,he npacketm t reaskett edength) ) . When the above
communication station detects the preamble of the packet transmitted
from other communication station during this time peried, 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 unigque word.

The communication station which receives information and the
communication station which transmits information can recognize 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 STAQ and STal
transmit information. FIG. 27A shows a transmission sequence of the
communication station STAl, and FIG. 27B shows a transmission

sequence of the communication station STAOQ.

Then, FIGS. 27C, 27D show the states of the transmission unit
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from ot her communi cation station during this tine period, it refrains from
transmtting information. Since the conmunication station perforns access
control by detecting the preanble, the preanble is constantly added to the
PHY frame. FIG 26 shows a PHY frane format stipulated by a PHY | ayer
~ (physical layer) . The preanble added to the beginning of the PHY frame is
conposed otheher&nephioni quelworcd. The comuoum C@d t o StsatatdrwhsCh0r eCeiygs
information and the conmunication station which transmts information can
r ecogdieze lby aatetvec tmarte t hieowrieandl e 4hadp tohedayedi a 1S occupied. This state
will be described with reference to FIG 27. FIG 27 is a diagramused to
expl ain thatcase it chtiihe comuniceahancstabhonss SRAR@Nds8EAL starts
transmt information. FIG 27A shows a transm ssion sequence of the
comuniredtsindi tShaf | ONpSEALL .ashiidds tB4B ottt idaltians g &6t dh  SeAvenee of
t he conmuni cation station STAO Then, FIGS. 27C, 27D show the states of the

tr ansmihesiredfihod82 aandtHAe £86EPHLOALYNIiLE Ofs 1 HLa 6 08THRI GAIdRM IHAl 4104k
STAO (high level: active node, low |level: sleep node). At atinme Ti, the

comuiheat | @tnufled ¢ 901 STAL s_sctaaa_ribsl tEARNS M hkisNg PGSt cePl NERE! hepagket.
communi cation station STAOis in-the sleep node at that tine point, it Is

unabl enk@ebeeea)i 264 hat LEhe SGRMUENI Gald thétﬁizgﬁﬂo{?aé% hagekr %%@rtr&sedof
t he packet. Thereafter, let it be assuned that fhe hi'gh-order |ayer

i Nf OF ¥ c0fc orfif GOIFAEY, CaLheR oSt &N Lhat dagnGQEiGat L oy s5At 9
oug

has information to be transmtted at the tine Ti (Tx request

the randgmbeckal foPReedulorh i S4AT L 80LRL LhkS trhfﬂ%T&O'fétquae%%qf-d'zﬂgchough

the random backoff procedure is started at this time point according
to the conventional IEEES§02.11 systém 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 ﬁhe
transmission of information from the_communicatipn'station STAQD will
.interfere with the packet of the communication station STAL.
Accordingly, when the communicafion stétion STAQ0 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
ié clear. A time T2 is a time point that passed from the time Tl by.
MDI. The communication station STAO energizés the receiver from the
time T1 to the time T2 and starts transmitting information only when
it does not detect the unigue word (preamble of FIG. 25) of the
packet.

Let it be assumed that the high-order layer reports information
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to the conventional |EEE802.11 systemw reless LAN, since the

communi cation station starts receiving information fromthe time TI, it
cannot receive the preanble of the unique word and hence it cannot
.recogni ze that the nedia is being used by the communi cation station STAL.
Therefore, there is then a possibility that the transm ssion of

information fromt he connuniﬁaglon station SI%?VM%L i nt rfer%ﬁ%£{E§{§%n
packeF® of PEhe TBHRMTTat S dn 58 5L PBn SFALZ SIHeTor di RYPGE Whidh THE

conmunj cation_station STAO is. placed in the, actjve d é? the tine Ti,
From TREELPR BRI hE. SEF COnEPRneIaea My 4 HOTRAA TR a0 TR
Uni queword Interval) that the nedia is clear. A ti T2 is_a tinme poing q
that PASsEQ™HEHCEfd o metaieRy SMBFESTIRO N amiimi% &t ohP St &PPorf ‘Efad et 1o
energizes the receiver fromthe time Ti to the time T2 and starts,
tr anshFe®i h§Si REBENEEI 5 SRRy MiHedhah WoedSHid deét &tedhe Uiues W the
(preanble of FIG 25) of the packet. Let it be assumed that the high-order
| ayerPeekoEt §5i Mransaditded d3a ke comnwRicabieR statisn CERY dfuestlime
Since the communication station STAOis set to the sleep node innediatel%
bef or 85t Bleigi rm¥4, theheorwmrREaOno® ttdino p TRardesd & | ¥ P &E P I he
tinme period fromthe tinme T4 to the MD that the nedia is clear. Then,
si ncete heecpankee thet pahsiierred ofr dhith@acdnfunille i HEHIG DR BTA tatlen
time TS5 this tine, the communication station STAO detects the uni que word
to redDyhi zbarhe thestrendemobarkpd fpackerdutige gwrmmitdats dif stlatWlvkch SO
‘starts the random backoff procedure froma tinme T6 at which the .
transorassohseionhibs pacletpiskendéd. dndeche Thnhhai catminom iswedticon s toeson
not detect the unique word until a tinme T7 at which the tiner
does not detect the unigue word until a time T7 at which the timex
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 equél to the‘maximum packet length, when
the communication station intends to transmit a large amcunt of data
that cannot be transmitted by one packet, data transfer over a long
- period of time may be allowed by acquiring 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 1is
acquired once, the data packet containing the payload may -be
repeatedly tranémitted, whereby a large amount of data may be
transmitted.
FIG. 29 shows a transmission seguence used to continuously
transmit a large number of packets. FIG. 29 is a sequence diagram
similar to FIG. 27, wherein FIG. 29A shows a transmission sequence

of the communication station STAl, FIG. 29B shows a transmission

sequence of the communication station STA0 and FIGS. 23C, 29D show
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is de-energized, then it transmts the packet at the tinme T7. Wile, the
present invention has been described so far on the assunption that the M
is equal to the nmaxi num packet |ength, when the conmunication station
intends to transmt a |arge anount of data that cannot be transmtted by
one packet, data transfer over a |ong peri od of time may be all owed by

acqui r| ng acce |ght once as _sho 28, As .shown

wi t hi /P %ﬁ OffS T’{ﬂ CrAREHRI A8 e 1A s?nn%s %)153 reencg%%tlo%r% allll!ﬁg% V\hent%}%
access r| is ui red onc daa ackt cotalnln t he payl y
be  reqy %mtf?an%ﬁ%ﬂe%ﬂ Sirknynasha, Breho A afokey Y 14T
transmitted. FIG 29 shows a transm ssion sequence used to contl nuously

transtE°R fr‘a?‘aé nunmber of packets. FIG 29 is a sequence di agram simlar
to FIG 27, wherein FIG 29A shows a transm sSjon se ence %ﬂ

communi cat?bn <t at FoResTAL - FI BP9 - SRBR G2 H 2Ris ni® td'r?n set%?:] ce S %e
comuni cation station STAO and FIGS. 29C, 29D show 84 the states of th

tr anstABTBRCLARE dMF t ReCketeptAbreTinithatt tHet ddmbfi @étq‘%‘}‘?dstﬁlf‘?Bn
(high level: active node, low level: sleep node). At a time TQ
conmini gt P BAC St AAYRT STALOsMAr tiEhe t CAREWPLCRG hes babker . SAACGr tPﬁBt theet
it be assunmed that the high-order layer infornms the comrunication station
STAO edmmur hea t sormirtiatEidronSTRAL i lews STROOHES tinfor hat ben F82he™ FafAdni (TFed
(Tx request) . Since the communi cation station STAOis placed in the

s| eeprempdest hmedilatet y thef ocrempiwel cé kot statistrar 6T88nf4s nbdgoeRat int Hée

medla is clear during a tinme period fromthe time Ti to the M.
sleep mode immediately before the time T1, it start conflrmlng 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 TZ, the

© communication station recognizes the existence of the packet
transmitted from the communication station STAl. The communication
"station STAQ 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 therecf, the present inveﬁtion
'is not limited thereto, and it is needlees to say that other wvalues

: mey be set to those wvalues without departing from the gist of the
Ipresent invention.
Also, while the exclusive communication apparatus for

performing transmission and reception shown in FIG. 2 is constructed
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Then, in order to detect the unique word (preanble) of the packet
transmtted fromthe conmunication station STAL at the tinme T2, the

comuni cation station recogni zes the exi stence of the packet transmtted
‘fromthe communi cation stati on STAL. The conmuni cation station STAO starts
t he random backoff procedure fromthe tinme T3 at which the transm ssion of
this packet lcorhedadilon NS HOMBRINI £aLhON anSLBLEANLI08S N LRt Gfnd Neuy

unique word until the tine T4 at which the timer I's de-energized, then the

COWf&@&hQ”lﬁ@hEQQ a.snSI{BE Sllﬁtbﬁe@a%lﬂ@&eﬁg talflﬁ té r@ogxﬁd W_l' Le éa% for

val ues of the tlne t he space and e transm ssion rate have been

descr#@?ﬁa?@lﬁéal P need{}ﬁ@a‘)&o& he SESQtEﬁe?;"e”tdo%eérgox{kgfni' mied  the

t her ess to say val ues et to t hose

vaal :Jeér éﬂ?g‘%lgﬁp%ﬁ' nga {%é h?eQé%%Jﬂ{i tu'ﬂﬁ.t QLre Jt.SI Q%Bn%ﬁgtgntAlm%%' be
e the exclusive comuni cati on appara or rnlng fransm ssi‘on
d FI G t t ed ti .
2Pat R e s B e S s pf‘%sen FRUBRETHR (% Hegus
gd t hereto and a

d f f
proce55|ng CSFfsgﬁgﬁdlﬁpﬁ: %?ﬁ§5$?;ﬁ§ﬂfgeﬁgﬁgﬁﬁfT%é? %g?ﬁiggbéﬁgﬁqﬁu?f
t hj nbodi b ttached t I t t
per f 0PI ng CURFGls ST B FPacledi miF FBF BIARE! & ahiCsoTTAnA exEbuted By
the side of .the conputer apparatus nay be installed on the baseband unit

f or Fb?%%%%%%fh% 86 CLAI M5
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1. Awreless communication system conposed of a plurality of conmmunication
stations without a relationship of a control station and controlled
stations, wherein respective conmunication stations transmt beacons with
i nformation concerning a network described thereon with each other to
configure s&lAIMEwork. 2. A wireless communi cation systemaccording to
claim1, wherein said informati on concerning the network 1is information
i'ndi cati ng whet hdr. #he wiotal ess$ at commiis i cavaren of s yheepr esenmpe safd beagtons
the respective stations_ transmtted. 3 . A wreless comunication system
accor di ng @ PLET&t Y, chnerBrneGeRhler shrBiemmiRitEattor stekdlohrnship
confi gure cyai dh Netdido 1 raneitisna BRACORORLIRAN oAl A ARARL ef Mg 1) e
period. 4 . A wreless commnication systemaccording to  cldim3, Wher ei n
each of saiedrsorimvd catdromusicatiions pezfoons reécepskindn cbrisicoreuslwitver a
time peric%lkgoon er. than its own beacon tranlgm' sion,interval at |east

e o]

once at a TrhfRed PHARITERIA G M e FERPEen SYRFeRMad®bdi ng
to clai meachmereim taicbnFapial Gatidonestakikon, which becane aware of
approach of a tinme at which other station plans to transmt a beacon with
reference to a clock value nenorized in the local station, transmts
information for., prohibiti eig ing station fromtransmtf.ing data
over a predeter%fnedﬁti%g%égﬁ%%. @%%ﬂuélcatlon syStem accor lnéJtO
claim 1, wherein said information concerning the network

is information indicating whether the local station is
aware of the presence of beacons the respective stations

transmitted.

3. A wireless communication system according to
claim 1, wherein each of said communication stations
configure sald network transmits a beacon signal

at a predetermined time period.

4. A wireless communication system according to
claim 3, wherein each of sald communication stations
performs reception continucusly over a time period longer
than 1its 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 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.
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87 6. A wireless communication systemaccording to claim 2, wherein said
information indicating whether the local 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 comunication systemaccording to claim?2, wherein
each of said comrunication station determ nes a beacon transm ssion timng
of the local station based on infornation obtained froma beacon signal

whi ch the | ocal® st ath ori xakesecedeui i oat bbhesysseat iamTordingA whreless

communi cat p on ygysteam aga9Rdi NFd Ana ] & Mihawhareld ehehnef sahd 1ocal
communi cati1 on stati.ons conti nues.to receive a bheacon from ot her statl] on

over a predietbtiined t PR Berilod Baf e Starei g ®r ARHAYL i AgIRAdew De
beacon, itrespectieer eteptiicors timensmit oedatison rofom@nateicri vetd beacon byd
transmtt . station. I rst _jinto kon, ] hi f i
infornatig%_%%2%%?%%3{%%és§%d9$%§%i%%% %8g§%nE?%%#§§tFﬁggsé%gghérbéﬁégpocal
station i sSkR@l of a presence of beacon based upon said first
information, and it nmenorize the shifted information as second
information. 9. A wreless communi cati on system according to claim 8,
wherei n said conmuni fati bATsiasFon expdEteAEon ecapsitem BicwoTglisig ato

beacon, whi€hathe2l ocahestcat] oneh of said communication station
determines a beacon transmission timing of the local
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, 1t 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 information, 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 beacon, which the local station or
other station can receive, from said second information,
and it determines a target interval, which an interval in
which a beacon reception time space becomes a maximum
beacon space, and it sets a beacon transmission timing
of the local station to a central time of said target
interval. '

88



ot her station can receive, fromsaid second information, and it determ nes
a target interval, which an interval in which a beacon reception tine
space becones a nmaxi rum beacon space, and it sets a beacon transm ssion
timng of the local station to a central time of said target interval. 88
10. A wireless comuni cation systemaccording to claim@9, wherein each of
said communi cation stations attenpts to receive a signal transmtted from
other station during a predetermined tinme period and it nmenorize a tine

zone a beacon and other signal are received with a |ow frequency as third
i nformation. 11.1R-wi Pel ¥552¢EAFunFEORISH st £V nR¢ePr e ag mao,

wherein saidh gormuy) cabhope shat LaBnexpkack 3;8achonigAgea IRCE JkaigmL | on,
it determnes a target interval, which an interval corresponding to a tine
zone with aatbemptsequiencyeateinte cha a sigmal obtransed tftregin Saiahnt hhiriter

information,_and it sets a beacopn . transmssion timng of the |ocal station
to a centraltil e of LEANY Pardete HHURT . 43 RO PEl 658 ddmMmTe Fon
system accos dtfiglet @cgledidn bdacyCABHN oFRicd CGOIMAKI Caté OResbakian willirchy
received alteration request nessage of a beacon transmi ssion timng from

ot her statibp defHAMERRES 5 ridw BadoPitansii ssion timing. 13. A wirel ess
communi cati on system according to

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

interval.

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

from other station determines a new beacon transmission

timing.

13. A wireless communication system according to
claim 1, wherein said information concerning the network
is information indicating whether the local station is in

reception state in which a timing beacon signals transmit

14. A wireless communication system according to

claim 13,  wherein said information indicative

89



claim1l1, wherein said information concerning the network is information
i ndi cati ng whether the local station is in reception state in which a
timng beacon signals transmt 14. A wirel ess comruni cati on system
according to claim 13, wherein said information indicative 89 of whether
the | ocal stdt wbrther Rheedepidlontsitdion ik W clecddtiidiy deacon signatnh
transmt is information indicated by a_ relative time froma timng the

| ocal stati SA™HFENSFPCODELOTRL TF &Mty eiSed S iCHMAINi Vatinsh fstemy a
accordi ng t@e1Glaive 18 pwhergif gaid Speg frirG tlgga_ztorgatéghg\@! G Sal -
beacon signal is transmtted is set to a transmssion prohibit interval.
16. A wirel sscennmuni cati on system according to claimi1, wherein said
beacon transm ssion timng of said conmunication stations within said
network is delayed a predeterm ned target beacon transm ssion timng by a

random tinme, andideschi beiisfeerst bepmurdicative ofyateslel Ayesdra@yntcd n
sai d beacon, 17. A wirel ess communication systemaccording to claim 16,
wher ei n sai @leoBmini-cathore st asids, strehibecaiBe apne oh approhacksasid a

time at whigh_ather f%ﬁ. hon plans 1o sm’% eacon with reference to a
cl ock val ue - RBROri 76 'igln {]Jhg l'ocal™'s gl&gn,l r%nels%m t%§ i Af or LT O T or
prohi bi ti ngoechebghbattiawyrst.ati on fromtransmtting data over a
predeterm ned tine period.
l6. 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
tc 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.

18. A wireless communication system according to
claim 16, wherein when each of said communication
systems receives a Dbeacon from other communication
station, it «calculates a target beacon transmission
timing of said beacon transmission station from a beacon
reception time in consideration of a time indicative of

sald delay amount.
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18. A wireless comuni cation systemaccording to claim 16, wherein when
each of said comrunication systens receives a beacon from other

comuni cation station, it calculates a target beacon transm ssion timng
of said beacon transm ssion station froma beacon reception time in

consi deration ofisa tiae Jieiicals Ve cohmusat4 de] ayaremnt ac8rdihg AW rel ess
communi cati on system according to claim 18, wherein said, conmunication
station adjustid &8 c|reE N 1l focapryent FahiPR astakrdancadiiBhsasti ni ng

of other stat ,y\/ne?eth hs differenc eacor
transm ssion tci%rqﬁong 0 otﬁ%(re'a%t atg:tgfrsgoglr eg'lrgteée Cﬂr}%%nq?%g{qg?%c% g%ﬁggg
menori zed iof | otdlerst a&ttiadn orgnavheert aihgete beacomitfrfEsaricsi drettwardmg avhi ch

results from_subtractin timng at an jntentionally del ayed beacon
transm ssi G {0 dBSerPBed i 4 buakdh fJFEJW%Hi ck e &S ki ved
in actual practiced rofdm20he AcMbbe! 853 ueOMEMN 4N §YSHeAM ageardidiy to

claim19, wherein said communication station adjusts a clock of the |ocal
station to28% Entig Bt Rt hrabanisshen thelogr ot easom iransmmsi on

Limng of Lheaeacon, ot Lansy Sl of: stal ot 4.2 A8hayqq, 'Jemibe bangel,
beacon transm ssion fime preditcted by the Tocal station. . A"Wireless
conmuni cat iteansyssemcac ¢dme g stoaribaldaiim E6 beastrereifirceacdhiafth sailtkacon

conmuni cati on stations .desc ibfs t he effegt thereof in said beacon if said
was recelve 1 actua practlce rom.

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 local station.

21. A wireless communication system according to
claim 16, wherein each of saild communication stations
describes the effect thereof in said beacon if said
beacon transmission time 1is delayed due to an external

primary factor when it transmits a beacon.

22. A wireless communication system according to
claim 16, wherein said random time with which the beacon
transmission timing 1is delayed from the target beacon
transmission timing is given in the form of a pseudorandom
sequence and the wvalue of said pseudorandom sequence 1is
transmitted as information indicative of a delayed amount

described in said bheacon.

23. A wireless communication system according to
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beacon transm ssion tine is del ayed due to an external primary factor when
it transmts a beacon. 22. A wirel ess conmunication system according to
claim 16, wherein said randomtine with which the beacon transm ssion
timng is delayed fromthe target beacon transmssion timng is given in

the form of caapseuslpr angdome sequenae avd the dvaldarphisaitd fseudarandem

sequence is transmtted as information indicative of a delayed anount
descri bed iWeBardzpeacdHie 23 vaAud r epéss sdhdruniccEtidnTragyEiem sccorEdiasy t o

91 claim 22 i C f i orgnépict' L on nori zes the
val ue of saﬁi%lg\%géﬁ%grgﬁdg%qge?]%g%@é esclr?lb%g Cfl?\igéﬁa% g%%ggﬁx 1S e _
cal cul at es thansexssbeacoimihyansmisssidrbdddbmor ednsal dsbeaceratiansmyssi on

station by updating a pseudorandom sequence val ue of every predetern ned
peri od. 24.UEB\B\‘7\’;itrlé} ss@coMARMTEarAE W st EMBLEDOFTi ng 2B Scl &Tm 1€ VEKEr ei n

it sets a presedesmhned iddmferiod in  which a beacon transm ssion station
can transm't a packet wth a priority after has transmtted said beacon

signal. 25. A wireless conmunication systemaccording to claim24, wherein
it sets a tine Eze{io%in.v\hich each _conmmuni cation_station transmt gacket
eter n&d

based upon pre n&d “SortEnt ico%%%ﬂ%?aft,logftgﬁjsgaqnb prédetert
time periodlizimvhi chusrirdibeacen detansal g telrdtirndy CMmet ANSIBY an
packet with a priority has expired. , _

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
claim 24, wherein it sets a time period in which each
communication station transmit packet based upon
predetermined contention contrel, after said predetermined
time period in which said beacon transmission station can

transmit a packet with a priority has expired.

26. A wireless communication system according to claim
25, wherein said communication station which communicates
with said beacon transmission station can transmit a
packet with a priority at said predetermined time period
in which said beacon transmission station can transmit a

packet with a priority.

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
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26. A wreless comunication systemaccording to claim 25, wherein said
comuni cation station which communicates wth said beacon transm ssion
station can transmt a packet with a priority at said predeterm ned tine
period in which said beacon transm ssion station can transmt a packet

W th a prideichyove@?. a Aorede]@ss re@imufkeCcpkiroodsyst em according to claim
24, wherein said conmunication station, which becane aware of approach of
atime at which other station plans to transnmt a beacon with reference to

a clock val ue mefprizedjindihed O%mﬁﬁﬁtda%oﬂr%ggﬂ PPN 97
prohi biting a neighboring station fromtransmttin data over

predet er mi netaimnme2 per ivdtkre2ith Aawir elods s sedriumicratindr sgyisire msacaaraiang t o
clai m 24, wherein, each_of sgig conmu L%$ﬁg§$6ftations reco nizes,thejﬁtate
in which i tTHOREHEtS r BLBi VB4 s gn&i It RatFenchyeragsigna

predet er m negohi NBLREL 0dtatalgul alrd: by, a gr&glet ermined Prasedune befpre

the local station transmts a packet, and it sets said predetermned tine
period to beakhokatefr Piig 4 t pecadetermasait rropeakete woelioaepriloei flpcaZo. A

W rel ess co)ngg{lp' tio em accaording to ., claim28, erein, each of, said
communi cat i on sjf(gl?i ongrg}r%%:n&éﬁ zed t h&XR%Y in W ch % dog§tHot FEX& ve a
signal fromretbeerstiatddn tdwes prasiet erdn ped bhetPeaed ngaliqul ated by

a predeterm ned procedure befaore the | ocal
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 which it does 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 long only during said
predetermined time period immediately after it received a

beacon from other staticn.

30. A wireless communication system according to
claim 28, wherein each of said communication stations
transmits a transmission request signal and recognizes
feception of a response to sald transmission request

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.
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station transmts a packet, and it sets said predetermned tine period to
be long only during said predetermned tinme period imediately after it
received a- beacon fromother station. 30. A wireless conmunication system
according to claim28, wherein each of said communication stations
transmts a transm ssion request signal and recogni zes reception of a

response to sai d3prapsyii$ah@ls’ egMeshicSt ghal spﬁé%ﬁeaé@@rafﬁgl 3t i
transmts a signal. 31. A wireless conmunication systemaccording to claim
30, wherei @actihefesai dtcommasiteariiordstat | onsd doesmundtatapny seatt iviry t ual
carrier senge when iérrec ived the,. transm ssion request signal corr.ectly

and it carri es&gu it Gar MSH Bense el t Tedei ved r &§gdse to
sai d transnestedpseguest tsi gnal iganseeld ¥na:dmar. s Agib I el esstEOMAEY At i on
system according to claim_ 28, wherein it is determned by said

comuni cat ito‘??ré%%ﬁ%]rpnwm‘élf‘%r1Bra*ﬁ5t3mﬁtﬁe8patir§n§ﬂ@a¥r VEEER | FRIperdi od
correspondij; ; Lp X1 4 L |5 1 h o] r L.SSi.on,
when it atfgﬁ%égl?Bé%?aﬁtﬁgfgaqgéég%gbg?gﬁgfi Fﬁ%%dﬁggiléf%?%e%%??bigo
changed frdihe etsivseptsttat.e to the active state. 33. A wireless

~communi cati on system according to claim28, wherein said conmuni cation
station adds a unique preanble word to the beginning of a packet, and it
also adds a m d¢3anbl @ ofvideSic¥sl aAlcom@Uemaleh t @@MREY according to

claim 28, wherein said communication station adds a unique
preamble word to the beginning of a packet, and it also
adds a mid-amble of a similar unique word to every

- predetermined payload length.

34. A wireless communication system according to claim
24, wherein said communication station, which transmit a
stream traffic extracts a plurality of time period in
which a beacon is not 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 feceive 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
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predeterm ned payload I ength. 34. A wireless conmunication system accordi ng
to claim 24, wherein said comunication station, which transmt a stream
traffic extracts a plurality of tinme period in which a beacon is not
transmtted, and it transmts a beacon or a signal simlar to the beacon
in the extracted tine period. 35. A wreless comunication system
according to claim 34, wherein said comrunication station transmts said
si gnal si m preddtermiped eioen peondd nuo sl whort |dienm titenthyt 3GsmAtwar el ess
conmmuni cati on system according to claim34, wherein each of said

conmuni cat i O Etattbns® ¥edddhizes the state in which it does not receive a
signal fromother station over a predetermned tine period calculated by
a predeterm ned procedure before the local station transmts a packet, and
it sets said 94 piledet®r nihedledsre pemwdadibe sheppadarihg Pregating

transmt. t,.w t priority. .37. A Wreless. Tuni cat i on _appar.at us
operating%e§g%§ﬁgpé1f%gd%%V%gﬁ%Qﬁﬁégit%%%?co%ﬁ%ﬁ?%é&gggggnvﬁpgﬁﬁg eLt

construct ednsuciuddal rRspPecting: CaEBHE Gatvon Sdmiionsat 1sansst &t beacons
i ndicative of information concerning a network with each other at a
pr edet er nitded ¥ he HFRE DT oA isialgt Ve orfunil BAOITER tigdth s COGYC a4 aiHEd €t i ng

and recei YighQork 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 1local
station;

beacon signal analyzing means for analyzing a beacon
signal received from a neighboring station by said
communicating means; and

timing control means for controlling a beacon
transmission timing at which said communication means

transmits beacons.

38. A wireless communication apparatus according to
claim 37, wherein said information concerning the network
written in the beacon generated from said beacon signal
generating means is information indicating whether or not
the local station is aware of a time at which a beacon

signal is transmitted.

39. A wireless communication apparatus according to
claim 37, wherein said timing control means transmits a
beacon signal at a predetermined time space when a
communication station joins a network.
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wi rel ess data; beacon signal generating neans for generating a beacon
signal indicative of information concerning the local station; beacon
signal anal yzing neans for analyzing a beacon signal received froma
nei ghboring station by said conmmunicating nmeans; and tinming control neans
for controllingla bRatbhelepanspigsnsaatipPngPRBETRIGh Saicdrsdmeuriccat i on
means tr 1tS co 8. A wireles ni.cation apparatus cordi ng
to clain$§§€1%Me?§$n ggFﬁééﬁ?orﬁ%lf%n §8ﬁ%gE#Fﬁ§lPHe_ﬁ%E%5?k aﬁq S8R in
t he beaconrgesaet avrdcbnennsaiug 1§easesr Sagrgime ggaelalli N@RANSLHhSn its
information indjcating whether or not the local station is aware of a tine
at whi ch émﬁ%ac%%acgpgn§F3P§mﬂ§§ﬁ§ﬁitﬂé&@?ﬂﬁl/\@ﬁyel%%%tcoﬁﬁﬁﬁicéﬁioﬁ
appar at us ﬁg@ggggfﬁﬂﬁ @l m 37, wherein said tinmng control neans
transmts 'a beacon é?%na at a predetermned tine space when a _
comuni cation station joins a network. 95 40. A wireless comunication
apparatus accojding,to. claim 39, wherein said comunication means perforns
reception conp%ﬂUo IVl59£?S§ ??%@uBéFP%HOPOﬁBBPr?ﬁ&ﬁ |P§FO5Wﬁnﬁb§6bn
transm ssEDAihNBEr Vile ralirl easly ARELcEh 81 gRESASLSIPNEd ] if®anél which
wi rel ess communi cati on apparatus according to

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 period and it energizes said

communication means to transmit said beacon.

42. A wireless communication apparatus according to
claim 38, wherein said information indicating whether or
not thé local station is aware of a time at which a beacon
signal is transmitted is information indicated by a relative

time between said time and a time at which the local station

- transmits a beacon signal.

43. A wireless communication apparatus according to
ciaim 38, 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.

44, A wireless communication apparatus according to claim
43, wherein said timing control means continues to receive a

beacon from said communication means over a predetermined
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cl ai m 38 wherein said beacon signal generating neans, which becane aware
of approach of a tinme at which other station plans to transmt a beacon

with reference to a clock value nenorized in the local station, transmts
information for prohibiting a neighboring station fromtransmtting data

over a predeier perad Peblad, And Sitty £nehg Z@faﬁ@h@tt@&fgmﬂi Gl ORJIRAY}S, O
transmt said beacon. 42. A wireless communication apparatus according to
cl ai m 38, ihereidssaiece¢nt vematt bnei ridi ftathaiyl whebliera orecrawvethdodacat

station i [ f atine at, whic beacon ignal,is transmtted is

i or mat | DAL AR EaPEs HPh PEREF detite Bat daay el tERTTAL MR 4061 et at
whi ch theshegak staif®fmatimsMdescriprRaronigi gnalid 43reBeikl €SSeacon
comuni cati on apparatus according to claim 38, wherein each of said timng

control neBAscapendr Mhgddex poacoatt tavsm esadn IGatelbaséd @ »é opfatd on
obtai ned LEaM a,0eqfoipl A3t .anBhy2eA.by: SAld Reasan, 13ignal,angl Y4l Ho
nmeans, from other station.” 44. Wi rel ess— conmuni caton appar at as accor di ng
to clai msd3d whefermasabd tdrmd ngtconblas nEans stdfticduesntormnetebre &
beacon from sai d, comuni cati on neans over a predeterm ned 96 tine period
before st3FtPHY tPAASHRELPRg a new beacon, it holds reception time
informati on of a received beacon transmtted fromother station as first
information and it shifts infornmation described in said recei ved beacon

i ndi cati ng whether ok wbreldes| ocammghacabhons appreatfisa according

to claim 44, wherein said communication station extracts a
reception time of a beacon, which the local staticn 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 to a central time of

said target interval.

46. A wireless communication apparatus according to
claim 45, wherein said timing control means attempts to receive
a signal transmitted from other station by said
communication means during a predetermined time period and
it hlolds a time =zone with a small freguency at which a

beacon and other signal are received as third information.

47. A wireless communication apparatus according to claim
46, wherein said timing control means extracts each beacon
space information, it determines an interval corresponding

to a time zone with a small frequency at
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time at which a beacon signal is transmtted based upon said information
and it holds the shifted information as second information. 45. A wireless
comuni cati on apparatus according to claim44, wherein said comrunication
station extracts a reception tine of a beacon, which the |ocal station or

the |ocalygtahi Qn §ﬂgn9§h%’btséﬂ{é@nf§:%ﬁ r@&f&iv%’h xrcpnlﬁfbgma§_el_89ndas

information, it determ nes an interval beacon reception ti e
space becoﬁ@ggatnantmmatiea@m 1§pa@@tasaa bzeacgm rcnaesmalssand |tlmtefa
tion entral sai d

b t f.the |
tgfggtn i nt‘gg SSIgnSEAI Bn\f‘?rgl%%sec%%?crﬁjﬁ?ia 1Bh @ pﬁ‘?%\ Eajé%%Brqu%%r‘f‘%l clai m

45, wherein said timng control neans attenpts to receive a signal
transmtted fromother station by said comrunication nmeans during a
predet ermined t#%e Periisdland cormpnl estom | ApPFOHBISN adcardimgl |tof rce'l@ugncy

whi ch b h hird inf
A wi ol o5 YortmEa i agbar af Lo uRlh U St Srin 156, WierL Rosh

timing controhsmEabs oext £ aaes 1e@crsaueacg@acs>@ﬁcglgnaqr mahh 0Kz inly dekanel nes
an interval] corresponding to a tine zone with a small frequency at 97
whi ch a sifHa¥edbt & n&ﬁ@@% SAITENR ¥ S 1 PR or Fefion adtaratieget reArestal

e of o Taraet Thiarom S8 W rel ess comuni cat on apparatus
according to claim
49, A wireless communication apparatus according to
claim 37, wherein said information concerning the network
described in a beacon generated from said beacon signal
generating means is information indicating whether or not
the local station is aware of a time at which a received

beacon signal is transmitted.

50. A wireless communication apparatus according to
claim 49, wherein said information indicative of whether
or not the local station is aware of a time at which a
received beacon signal 1s transmitted 1s information
indicated by a relative time between said time and a

transmission time of a beacon signal from the local station.

ol. A wireless communication apparatus according to claim
49, wherein said specific time zone in which said beacon
signal 1is transmitted is set to a transmission prohibit
interval by information described in the beacon generated

- from said beacon signal generating means.
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43, wherein said timng control neans determ nes a new beacon transm ssion
time if said beacon signal analyzing neans |judges a beacon transm ssion
time alteration request nessage fromother station. 49. A wirel ess

comuni cati on apparatus according to claim37, wherein said information
concerning the network described in a beacon generated from said beacon
signal generating neans is information indicating whether or not the

| ocal station is aware of a time at which a received beacon signal is

transmitted. 5. AWl eLESSs CONMHM a0 aRRAANS aCCRRiRG Y &l &M 49,
wherein said information indicative of whethér or not the local station is
awar e of a’ti neh@redhi chsaldr edeiniayy begoohrel gnatedrss t r asslaysed said

i nformati i.ndi y. a relative tinme between said ti an
transniss?gﬁnfﬁﬁﬁggigg E%%%%noéﬁé%a eﬁfﬁﬁ?tﬁégpﬁgﬁlggngFgﬁﬁxgg.gﬁpﬁﬁFb!ess
comuni catbenuappartadtdrs aceos€diog towetaim 48aiwher eidtwisild spagidic 4ime
zone in which said beacon signal is transmtted is set to a transm ssion
prohi bi t PTaE_Ecamippd rtdFaati beafkyer Fbaasiv stHeobebiéBR dehed atr@ahddn om

sai d beacon,si aty ns..: 2. el ni catiqn
appar at us aé%or |ngg$%féla¢§gc§3, ahégéﬁn §F§kﬁﬁﬁ1§§ %%%?ﬁ%lcﬁﬁﬁhgjﬁ%iays
said transivssiioion i iedofaai beasdnasdghaletir amsantt ed EpOM Beacon.

comuni cation station within said network froma predetern ned target

beacon transm ssion tinme by a random
53. A wireless, communication apparatus according to

claim 52 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 value
memorized in the local station, adds information for
prohibiting a neighboring station from transmitting data
~over a predetermined period to a beacon and it energizes
said communication means to transmit said resultant

information.

54. A wireless communication apparatus according to
claim 52, wherein when sald communication means receives a
beacon from other communication station, said timing control
means calculates a target beacon transmission time from a
beacon reception time in consideration of a time indicative

,0of said delay amount.

55. A wireless communication apparatus according to
claim 54, 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
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time and said beacon signal generating neans describes information

i ndi cative of a delayed anount in said beacon. 53. A wireless,

comuni cati on apparatus according to claimb52 wherein said beacon signal
generating nmeans, which becanme aware of approach of a tinme at which other
station plans to transmt a beacon with reference to a clock val ue
menorized in the local station, adds information for prohibiting a

nei ghbor i figassatdissi dir omne aps it beagodatta arsrers sii pn edeatimnnethigdri od to
a beacon @gg 'lttsen £gimzesgﬂo sai.d, communi cation nmeans o transmt said

resultant i Hlforma I on. Gt l%est coMfufitcat bR afpdrat G8 kst ding to

cl ai m 52, rebeteicnl WiemnSai4ll copaunieat hor nRANSHeceivgs1ay bBeacged rom
ot her connuni cation station, said timng control neans caFcuIates a target
beacon trBR3APEsi & ANSHE F5isH a tHedcoRePeEebeHonifi mad i eIl derB&i on of

a time ingieative. of sa hdg)lt%ﬁrarmunt. 55. A wirel ess comunication
apparatus according to <claim54, 'wherein said conmuni cation station

adjusts a clock of the local station in accordance with a tim ng of other

station when %}nei hboring station target beacon transmssion tine
predi cted fron?®hescVbEkISaT WOWRIRGGEEE8T BRPEKETHEcAFCeraingn tend @ imar get

beacon 99 gty angii 8s{ QN ki i mrﬁn?f%&@foﬂr%'%%@i%%i Oy $Lat Lo, Woi By rgsults
from subtracti ng a tine at V\ﬁ{)C a beacon was recei \;Z% I'n actua(? praoctice
and an i nttdwet | dnablly dekayed in accordance with a timing of other
station when the target beacon transmission time of the
. beacon transmission station is delayed from the target

beacon transmission time predicted by the local station.

57. A wireless communication apparatus according to
claim 52, wherein said beacon signal generatiﬁg means
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 under control of said timing control means.

58. A wireless communication apparatus according
according to claim 52, wherein said random time with which
the beacon transmission time 1is delayed from the target
beacon transmission time is given in the form of a

 pseudorandom sequence and the state of said pseudorandom
sequence 1s transmitted as information indicative of a

delay amount described in said beacon.

58. A wireless communication apparatus according to
claim 58, wherein said timing control means holds the state

of said pseudorandom sequence described in said beacon and
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beacon transm ssion tinme described in a beacon are different from each
other. 56. A wireless comruni cation apparatus according to claim 55,
wherein said conmuni cation station adjusts a clock of the local station in
accordance with a timng of other station when the target beacon

transmi ssi enchi BB18tebhenhebBa%eN HELRBSIM S iS:AldrOn tink dgt ayedyfrom the
target beacon transm ssion tine predicted by the |ocal station. 57. A

W rel ess bearoRi taenenigsiaratais Heoorkl ngpdat inyad np5eudekenden sai d
beacon si gnal ner at i ng ans__descr,ibes a _del ay _ampunt of a beacon
transniss?%ﬁu?gﬁ% v iuSanE%XEEXon?dggFHm688§oR¥FP§ﬁsnission tine is

del ayed due to an external primary factor when it transmts' a beacon

under control of said timng control neans. 58. A wireless conmunication
appar at us accor @ ng 2 atdFediess t 6CRIMENATERIOMherBPAr3ERY rameorlite M th

whi ch the.hegeonsrangi sl gn té'a'}T% i Stﬂﬁiﬁé‘edckhg%&hen{e%&%a sQEécogl
transmissiontine I's given in the Tormof a° pseudorandom sequencé and the
state of gatelpseundnandotr mseguaniosd i $nt ransaht tedb@Esconf era@isndssion
i ndicative of a delay anmount described in said beacon. 59. A wireless

comuni cati'ctdPparatud- ittt ng tRFCkSai S8, aherecxida crfrarngadisht rol
means ol dordie SIAl fon Ghe S84 thpS CUALLBNIPTLACGUEACR ARG Il 1 Sai d

beacon and 100 it cal cul ates the next beacon transm ssion ti of said
beacon transm ssion station by updating a pseudorandom

6l. A wireless communication apparatus according to
claim 60, 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.

02. A wireless communication apparatus according to
claim 61, wherein said communication station which
communicates with said beacon transmission station can
transmit a packet with a priority at said predetermined time
period in which said beacon transmission station can transmit

a packet with a priority.

63. A wireless communication apparatus according
to claim 60, 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 period.
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sequence val ue of every predeterm ned period. 60. A wireless conmmunication
apparatus according to claim37, wherein said timng control neans sets a
predeterm ned tine period in which a beacon transm ssion station can
transmt a packet with a priority after said comunication neans has
transmtted saPé- be?éc‘dhrgf@ﬁﬁl COBMUNACHF t @R egBPabARUAI cacrondapparat us

accordi ng . cl alym 60, er ein | I Lon stati $ ti

period in (\E/\]J[")lalc ggth%&ﬁ\%{u@ﬁi céaapicgﬁjts %ﬁmgkﬁg??%r ?raseatr}%r aﬁgﬁlggéll%%sbatsr%%
upon predetiesing nech content iion cleris ohotafiere Sk d apr edghanm fesht igehdgeri od
in which said beacon transm ssion station can transmt_a packet with a
priority TEREEXDi redere22 ARFFFeIENEBRAUNPELICGh dpphratakedccdVdi iy to

claim6l, gheiel orAdhdoCoPBlaatd 0o shakl Qha flla1 COMIUNICALES, AT Sal d

beacon transm ssion station can transmt a packet with a priority at said
pr edet er manedatckee apdriidd $etshselhds aireédetacor niedansat ssd ohosbat 1 gdocan

transmt acket wt riori.ty. 63. A wirel ess comuni cati on appar at us
accor di ng C%{ Y of Wﬁ@gegﬁgwépﬁdséilﬂlec@ﬁﬁ}rﬂiaw o 3ER¢ ilGn,Ca\K}hitc‘T?‘rPfﬁ%]ctane
awar e of apprpaedt ofith td rﬁ?ri%riW.Ch other station plans to transmt a
beacon with reference to a clock value nenorized in the |ocal station,

transmts information for prohibiting a neighboring station from

transmtting d%&ﬂ AP%%Ee?eggegg%ﬁﬁﬂgég%ﬁ ﬁﬂgﬁﬁ%ra%%% according to claim
64, wherein said timing contrcl means recognizes the state
in which it does not receive a signal from other station
over a predetermined pericd calculated by a predetermined
procedure before the local station transmits a packet and
it sets said predetermined period to be long only during
salid predetermined time period immediately after it

received a beacon from other station.

66. A wireless communication apparatus according to claim.
64, wherein each of said communication stations transmits
a transmission regquest signal and recognizes
reception of a response to said transmission request

signal before said communication means transmits a signal.

7. A wireless communication apparatus according to claim 66,
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 1t received the response to said transmission

request signal correctly.
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64. A wireless comunication apparatus according to claim60, wherein said
timng control neans recognizes the state in which it does not receive a
signal fromother station over a predeterm ned period cal culated by a
predet erm ned procedure before the |l ocal station transmts a packet and it
sets said predeterm ned period to be short during a predeterm ned tine
period in which it can transmt a packet wth a priority. 65. A wireless
conmmuni cati on apparatus according to claim 64, wherein said tinmng control
means recogni zZ&s- thevsiakess | gempieicatlepeabparatesei vecardigaal térom

ot her stati over et er.imi n per, .cal .cu] ated by a predeterm ned
procedur e clblga;lg} e\étﬁ hea‘fkgéc%d&st ati o%gt rcgentse%%tlgleg packetand © TP

pr edet er mgtedk pet i wethebe olrongtond ymdai kg s sAichpreget eencneed tddveiqreri od
imredi ately after it. received a beacon fromother station. 66. A wreless

comuni catfUT SRAEUS hecsr dFhPebakai Rrxépurnwhtr@dl edeRIsh dmipre
communi cald,o SIALL AN LHBRSTIH Sat AhbADSTLSS oL Jeauest planal andnal
recogni zes reception of a response to said transm sSi on request i gnal
bef or e saiidnmpadi@netat iaht eeans: t tansthdsgadsifgrah . thé Aleepekesse to
communi cat.i.on apparatus according to claim®66, wherein each of said
communi cat'itth a&@t"ieoﬁlséa&@es not carry out virtual 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 6@er Pewtikgless communication apparatus according to claim

04, 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 unique word to every constant payload length.

70. A wireless communication apparatus according to claim
'60, wherein sald timing control means, which received a
stream traffic transmission request, extracts a plurality
of intervals in which a beacon is not transmitted and it
transmits a beacon or a signal similar to the beacon in

said plurality of extracted intervals.

71. - A wireless communication apparatus according to claim
70, wherein said communication station transmits said signal

similar to said beacon continuously or intermittently.

72. A wireless communication apparatus according to
claim 70, wherein each of said communication stations
recognizes the state in which it does not receive a signal

from other station over a predetermined period
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102 68. A wireless communi cation apparatus according to claim®64, wherein
it is determ ned by said communi cation station whether or not a nedia is
clear over a time period corresponding to a stipulated naxi num si gnal

| ength before transm ssion when it attenpts to transmt a beacon signal
imredi ately after it is changed fromthe sleep state to the active state.
69. A wirel ess comruni cati on apparatus according to claim 64, wherein said

communi cat FehCELatFEn RdS arprdahBreiBeda PIPFederQoeira héhsegi aGRAg of
a packet t m.Lte . sal i i S i

m d- anbl e %?Qggbgingréﬁgﬁ%Fguegwgggﬂgg gggr3Qcg%g%aﬁ%gg%§%§%§&%§%ggﬁ¥§70. A
Wi rel ess cpamindcatd oneaprarat usuacagr di ngrédeckamines, t iher gietisal din
timng control neans, which received a streamtraffic transm ssion
request, eXpt@RtstaCPRuFERRELIt of PaEE?arsth e vibr Pt Bt Beacon is not
transmtted and it transmts a beacon or a signal simlar to the beacon in
said plurality of extracted intervals. 71. A wireless conmunication
appar at us accof3di ngh t ovictedigns 7@omplnerernisai dmebhnuni cpeanisd atndsr

transmts said signal.  sinmilar to said beacon continuously or

i nterni tt@nt 1992 TALWPE) esf%l_%BﬁﬁE_ Hit64t i| oRCEPPar&As HecorrdiHg AR ai m

70, wher etgngaeh c@leSale §OPINHLA QO ShaldMitat £5998L28S Jrher SLALRT LN

which it does not receive a signal fromother station over a predetern ned

peri od 103eacons with information concerning a network written
~therein- with each other at a predetermined time space
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 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.

74. A wireless communication method according to claim
73, wherein said information concerning the network is.
- information indicating whether or not the local station 1is

aware of a time at which a beacon signal is transmitted.

75. A wireless communication method according to claim
73, wherein each of said communication stations Jjoined
said network transmits a beacon signal at a predetermined

time space.
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cal cul ated by a predeterm ned procedure before the local station transmts
a packet and it sets said predetermned period to be short during a
predetermned tine period in which it can transmt a packet with a
priority. 73. A wreless comunication nethod operating under a

decentralized disst ni byt-ede OB G IR BNYEOBAEAL c £FOASHUCE 8d whehy,
respect| ve communi cation station transmt beacons wth I nfornati on

concer ni ngoa nehwarski By etat@n otfhes @ilnl wiemmentha ol tier shatdopsegetrdominsed
time spac rising.t.he steps of: a_beacon signal, generati step for
'generatingegggggggoﬁé%%ﬁﬂﬁOQ%iWWW%%riﬁngﬁﬁtiBﬁ%36ﬁte ﬂ?ﬂﬁﬁﬁﬁbq%cgts
station i sww i tdeitiora beagaBnsisgnaln analyZdwgll stgp f Deagnal yakag arbeacon
signal received fromthe neighboring station by said conmunication neans;
and a tinPA§IEBREMSNSSt EpMEor control | i ng beacon transnission timng at
whi ch said conmuni cation neans transmts a beacon. 74. A wirel ess

communi cati on nethod according to claim 73, wherein said information
concer ni ng t he7iet war kvi sel ¢ akoraetironniindacatdng mbethed ercoaatrdhed ocal
station is e.of tinme_at which a beacon signal is transmtted, .75. A

awa | .
wirel ess cSﬁnuﬁﬁééFi024ﬁetﬂ58r§tﬁpr8?ﬁa t 0ORF AP A2 730" whEF 8 A BachBF CSai d
comuni cat beragkatdise | OF NePproaicth Net War k itdansi s 1anberaas- skgatkoat a
predeterm ned tinme space.
plans to transmit a beacon with reference to a clock wvalue
memorized in the local station, transmits information for
prohibiting a neighboring station from transmitting data

over a predetermined period.

78. A wireless communication method according to claim
74, wherein saild information indicating whether or not the
local station is aware of a time at which a beacon signal is
transmitted is information indicated by a relative time
between said time and a time at which the local station

transmits a beacon signal.

79. A wireless communication method according to
claim 74, wherein each of said communication station
determines a beacon transmission time of the local station
based on information obtained from a beacon signal which

the local staticon can receive from other station.
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104 76. A wireless comunication nethod according to claim 75, wherein
each of said comrunication stations perforns reception continuously over a
time period longer than its own beacon transm ssion interval at |east once
at a predetermined tine. 77. A wireless comunication nethod according to
claim 74, wherein said conmuni cation station, which becane aware of
approach of a tinme at which other station plans to transmt a beacon with
reference to a clock value nenorized in the local station, transmts

i nformation for ohi a neighboring.statign fromtransmifti dat a
over a predetern1£ 62 %ﬁéﬁ 9é%ﬁ93ﬁ9§i3 Hﬁﬁﬁ?6%5*6ﬁraéPﬂdHDég%BPHing
to claim 24, whereim saiw d)f'fgéi@téﬁﬂndr{l@a%%hngt%@di@ &nhphusberd ocal
station is aware of a tinme at which a beacon signal is transmtted is

i nf or mat i oA eCRdVeattedPaRCen r BT el gEhermstahdonecrveai ¢ tpredaid eningd at
whi ch the Logal Siation ndEanamde, g hearon shanale 19, & YLLlesscon,

conmuni cati on accordi ng to erern e

conmuni cat ien Isikbdé ore cdgitel oh Nes e beREermat ABEMoFSioNrétatvedl bhacbecal
station based on information obtained froma beacon signal which the
| ocal st at F6ANERA tEeceifre™ (AL hekakiahi 6. 105 t8oiniOMekledsand it

conmuni cat ;@R Rt had, Accardi ng taeghghﬂédzsan LD eALh- L8 teacon
comuni cati on stations continues
indicating whether or not the local station is aware of a
time at which a beacon signal is transmitted based upon
sald information and it holds the shifted information as

second information.

81. A wireless communication method according to
claim 80, wherein said communication station extracts a
reception time of a beacon, which the local station or the
local station and other station can receive, from said
second information, 1t 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 to a central time of saild target

interval.

82. A wireless communication method according to claim
81, wherein each of said 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.
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recei ve a beacon fromother station over a predetermned tine period
before starting transmtting a new beacon, it holds reception tine
information of a received beacon transmtted fromother station as first
information and it shifts information described in said received beacon

i ndi cating whether or not the local station is aware of a time at which a
beacon signal is transmtted based upon said information and it holds the
shifted informati on as second information. 81. A wireless comunication
met hod accordi ng3t o AcleimBiss wrerneunisat dononmetrihedt i arccatddicon text r act s

a reception, ti of _.a beacon,. which the | ogcal station or the |ocal
station aff a&@hgﬁﬂﬂ%ﬂ??ﬁﬁ%a%a+%QEPW@PnFF§E%9§th%%%BﬁdQ%ﬁ%ﬁ%%FiSﬁth

det er m negcardt es¥akd N WRFEPnA ¢ :RGACON; Kecepti on, i 08 Space jhRcqnps a
maxi mum beacon space as a target interval and it sets a beacon
transm sstehrespendafna ke leoddimestzanomwith aa cemat al frienueotysaitd wdraet

interval . _82.. Awreless ¢ nicatio t.hod accordi to claim_81
wherei n edch ™ n%¥ﬂ8b§8ﬁﬂﬁﬁi éFanséfﬁtgﬁﬂéxgt%% F@agg8nréf%i@e§§§9%ﬁuﬂ
transmttedtéroalobher ist aldon JduséfgoR tPAREIRL 8EMbACH ik D&MD AR it
holds a time zone with a small frequency at which a beacon and ot her
si gnal ar@taFeéeri vedaasenhrad thmer flt Pohd 10BIE3. inkexivadl ess comuni cati on
met hod according to claim82, wherein said conmunication station extracts
each

84. A wireless communication method according to claim

79, wherein said communication station which received a
beacon transmission time alteration request message from

other station determines a new beacon transmissicn time.

85. A wireless communication method according to
claim 83, 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.:

86. A wireless communication method according to claim
85, wherein said information indicative of whether or not
the local station 1s aware of a time at which a received
beacon signal is transmitte& is information indicated by a
relative time between said time and a transmission time of a

beacon signal from the local station.
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beacon space information, it determnes an interval corresponding to a
time zone wwth a small frequency at which a signal obtained from said
third information as a target interval and it sets a beacon transm ssion
time of the local station to a central tinme of said target interval. 84. A
wi rel ess communi cati on nmethod according to claim 79, wherein said

comuni cation station which received a beacon transmssion tine alteration
request message from other station determ nes a new beacon transm ssion

time. 85. Awre}e QuUaLC ]hggi| r.di . i : ein
sai d infornati&ﬁ}bgignglnggtgé ne g%%%?ﬂﬁg&?ﬁggr%%%§%%l§#g¢€2§$%b €t her
or not thevHeuosln statd ospedsfianet enef zanti e athiwh chabdr Beaicwad deacon
signal is  transmtted. 86. A wireless communi cati on nmethod according to
claim 85, SwHerdrssatedi hf of fat FBn2i AEPRAT-VE18R RAebHertoinke¥Vathe | ocal
station is aware of a tinme at which a received beacon signal is
transmtted is information indicated by a relative tinme between said tine
and a transni s$iSon tAnwictlassbeatmnnicgmain fnerhaheatooalisg atborclatay 87.

A wirel ess.,co ni cati on, net hod according to claim85, wherei,n said,
specific ??rre e ith ﬁﬁ%%ﬁtféi’in&mﬁéﬁwﬁ stdial Ot & t PARGHT t 8d 9 sett St o a

transni ssgenapiehi Birbr nkeryabde88rmAntd ehas%aoMMdniceat | eRafBthad ion
according to claim 83, wherein said transmission tine of a beacon signa
is del aydmer oRVa pr deRRAeMHi reldne argfed  Bedcomatienniigyliomtive of a

delayed amount is described in said beacon.

89. A wireless communication method according to
claim 88, wherein said communication station, which became
aware of approach of a time at which other station plans to
‘Lransmit 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 period.

90. A wireless communication method according to claim 88,
wherein when each of said communication systems receives a
beacon from other communicaticon station, 1t 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.

91. A wireless communication method according to claim 90
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
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time by a randomtine and information indicative of a delayed anount is
described in said beacon. 89. A wireless conmmunication nethod according to
cl aim 88, wherein said conmunication station, which became aware of
approach of a tinme at which other station plans to transmt a beacon with
reference to a clock value nenorized in the |local station, transmts
information for prohibiting a neighboring station fromtransmtting data
over a predeterm ned period. 90. A mﬁreless comuni cation nethod according
to cIa|n188 wher.ei n_when_each of sa ni_cation ystens receives a
beacon fr oMot Her %%%%%ﬁlCEF?Bﬁm%FEﬂPHn %ﬁn%iﬂQnH%@%g LESYES bebbgh

transm ssigabtkgetohgsakd BEABON L ARENLES N béé@bhonwérsorftécéﬁ%an in
reception tinme in consideration of a tinme indicative of said delay anount.
91. A wiret@sdatomprdddidcon aetthodraccoREPRGieBadllai m dolavgedr eesurn

communi cat{ pn,statdon,adiushs aigleek ol the Local,sbati opl naggsordapee

with atimng o ne|g oring station targe acon
transm ssiHrorh i ¢ch psigdect ed fromthe cl ock val ue nenorized in the |oca
station and a target beacon transm ssion tine 108 of a beacon transni ssion
station which results from subtracting a tinme at which a beacon was

received in adual ppragliceeand anghensional | ydelayed besedhy +o
transm ssion tine described in a beacon are different from each other

claim 91, wherein said communication station adjusts a
clock of the local station in accordance with a timing of
other station when the target beacon transmission time of
the beacon transmission station is delayed from the target

beacon transmission time predicted by the local station.

93. A wireless communication method according to
claim 88, 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.
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92. A wireless comunication nethod according to claim91l, wherein said
comuni cation station adjusts a clock of the |ocal station in accordance
with a timng of other station when the target beacon transm ssion tine of
t he beacon transm ssion station is delayed fromthe target beacon

transm ssion tine predicted by the local station. 93. A wreless

communi cation nethod according to claim88, wherein each of said

communi cat i on %t-at Porvsi redeser | pugnenide tdynanpeihodf agcdoeddoy t tansitiadsi on

time in sgipd b n.if saj.d, beacon transm ssion ti .1 s del.ayed, due to an
ext er nal prglbfrar ;E/%f%acetlgr et i t- T EAS i 1§ Bég}&on%ﬁ% 94-A WPFEFESs
comuni cat ceanweiiked Accor thagy Lo chailmy<lB, Mhenei fheai dak-gadompkia@@ v th
whi ch the beacon transm ssion tine is delayed fromthe target beacon
transm ssi 6REPFRESEICF Vedlg nieh&ifsim 8 &hssel@Brandom pegueazanssd t he

state of sgj d d se e i nsi informatio :
i ndi cati vegg ugﬁggl g{/&gn&@ﬁt es%r iotids%%asygc#%g%%%?ﬁd@Sgeﬁ%ﬁl} el es§
communi cat toansetitatdacesr dimfotmattba M94icuhere nofach aklsai Gmount
conmmruni cation stations holds the state of said pseudorandom sequence
descri bed fR5CENPE bERCHALANICFEORal cul ates the next beacon transni ssion
time of said beacon transm ssion station by updating a pseudorandom

sequence val ue of every predeterm ned period. 96. A wireless comunication
nmet hod accordiﬁé-toAcldﬂ#ﬁleSS commun:cation method  according to

claim 94, wherein each of said communication stations
holds the state of said pseudorandom sequence described in
saild beacon and it calculates the next beacon transmission
time of said beacon transmission station by updating a

pseudorandom sequence value of every predetermined period.

96. A wireless communication method according to claim
93, wherein said communication station sets a
predetermined time period in which a beacon transmission
station can transmit a packet with a priority after said
beacon transmission station has transmitted said beacon

signal.

97. A wireless communication method according to
claim 96, 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.
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93, wherein said communication station sets a predetermned tine period in
whi ch a beacon transm ssion station can transmt a packet with a priority
after said beacon transm ssion station has transmtted said beacon

signal. 97. A wireless conmunication nethod according to claim96, wherein
said communi cation station sets a tine period in which each comrunication

station performs dgansmsgi on, basedohnan, predefermacd contenid.an, qent rol
after said predetermned tine period In I'ch™sai d beacon ~transm Ssion
station cam}aiansnibt,a pdoketimi t Badd preonmtyibasiexpi rethtild® 9&hiAh

Wi rel ess conmuni cati.on rret.h%d acgor dbgg to claim97, wherein said

communi cat i GG Sani' c SR &8 tH 3854 SEe8Con SEAEASR s§PON

station carrddsisdn b piaeket Wichh 2 RiiQitey abesaiL pr edeerifgdedt i me
period in which said beacon transm ssion station can transmt a packet
with a pri dériimey, PEOLOA W éhds®h comdinbeatipon thsrsod scicoy déhgtion ckai m
96, wher ei id . ogpu i i tation, which becane aware of approach of
atinme at 3ﬁﬁﬁﬁg3§ﬁer %F%%%o%qg a%sprﬁgrﬁFgﬁsnit a beacon with reference to
a clock value nenorized in the local station, transmts information for

prohi biting a nejghbgring. station fromtransmtting data over a
predet er m ned p?rgrodR 10 .reﬁﬁﬁsreﬁ%@u%jo‘?ﬁﬁhﬂrbaf“ie?i%oﬁet HEFAHEEEHAdi R to

claim 96, 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 vwvalue
memorized in the local station, transmits information for
prohibiting a neighboring station from transmitting data

over a predetermined pericd.

100. A wireless communication method according to
claim 96, wherein each of said communication stations
recognizes the state in which 1t 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 short during a predetermined time period in

which it can transmit a packet with a priority.

101. A wireless ccmmunication method according to claim
100, wherein each of said communication stations
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
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cl aim 96, wherein each of said communication stations recognizes the state
in which it does not receive a signal fromother station over a
predeterm ned period calculated by a predeterm ned procedure before the

|l 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 w teceiprd®ratipeadBh. fAoM rlress segpuphcation nmethod according to
claim 100, wherein each of said communication stations recognizes the
state in which it does not receive a signal fromother station over a

predeterm ned pephod AC@!‘L‘EH!L@EQd RY uHESQﬂSB”?ng@HoBr 0059%%9%{3”%& he

| ocal station transmts a packet and 1t sets sai predetéermned period to
be | ong onlolafumi nglsai dheprédet eaohnedf t isnE percbadunitediiatrel ytattens t
111 received a beacon fromother station. 102. A wirel ess comruni cati on

met hod. accdﬁﬂr}ﬁjmttps A aitlﬁaml%rbi T S8 Yof %r@%oﬁ%i E&FPIRIEEE i ons
transmts gddAASMSSIAN LaYeshosignak and o5 8COgR-Z% 1 S LRt I PO4AE <7
response to said transm ssion request signal before the |ocal station
transnmits @®ismacbnbsfgnal thE03.odaln $ehedsoncamemsindati anbretbod sageeidi ng
to claim 102, wherein each of said communication stations does not carry
out virtual carrier sense when it received the transm ssion request signal
correctly and il0%arri esvirallese r tomahutacst 85n SeRstoshenactor@talveth t he
response to-
P claim 102, 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-

salid transmission request signal correctly.

104. A wireless communication method according to claim
100, wherein it is determined by said commuhication station
whether or not a media 1s 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.

105. A wireless communication method according to
claim 100, 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 paylcocad length.

106. A wireless communication method according to

claim 9¢, wherein said communication
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said transm ssion request signal correctly. 104. A wirel ess conmuni cation
nmet hod according to claim 100, wherein it is determ ned by said

comuni cation station whether or not a nedia is clear over a tinme period
corresponding to a stipulated maxi num signal |ength before transm ssion
when it attenpts to transmt a beacon signal imedi ately after it is
changed from ep .St . ctiv e. W
conngnicationéﬁi%ﬁ%ﬁ'aggggg?ng%Fgaqgﬁgi%11%B?é§%er%|%§%%?h c%%%gﬁﬁgati%n
station adds mlupaeanhl e odf ainmeguelsordnt o whieclbegannibegoeh a jackedt and
it also adds a md-anble of a,simlar unique word to every copstant

payl oad Iengtwaﬁ%ét%ﬁli ?%‘Fe%g E]Sﬁﬂﬁﬂillfﬁt Foﬁeﬁ&%od)%c%o*?%‘?rh@ft DMELAF m
96, wherein s@b o OPBHEGALIOELLR (Shald1ahy WH &) thectiaved nlesfd18am
request, extracts a plurality of intervals in which a beacon is not
transmtted and it transmts a beacon or a signal simlar to the beacon in
said plurality of trac I r . . ] SS.CO ni cati on_ net hod
accorging to claﬂﬁﬁxlog;%%%ggg%ﬁ é%vﬁngé%éﬁﬁﬁéﬁ%?§%§s %ﬁ?%ﬁ?#Qa%%ng $M8ai d
signal simladoé,o shétdebeacon coabimmuaushyion sbieioht terdhymido8.sAd

wi rel ess commyni cati on nmet hod according.to c¢laim 106, wherein each of said
comuni cat i of+98@dt i onsiRekdigni zZ6S t hé2dlat e HORGMI ch §enHHUOHREY  or

intermittently.

108. A wireless communication method according to

claim 106, wherein each of said communication
- stations 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 short during a
predetermined time period in which it can transmit a

packet with a priority.

109. A computer program written in the form of a
computer readable format such that processing for being
operated under a decentralised 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 1s written;
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receive a signal fromother station over a predeterm ned period cal cul ated
by a predetermi ned procedure before the local station transmts a packet
and it sets said predeterm ned period to be short during a predeterm ned
time period in which it can transmt a packet with a priority. 109. A
conputer programwitten in the formof a conputer readable format such
that processing for 19&581% 095?%&3?" %H%ﬁgzi‘ngecg%pa' e3ed distrioyted,
conmmruni cati on environment constructe N réespectrve  comruni cati on
stations tramsacén bedeoresl wirtshrdinfod matricon  ac ome eghbbg i netwerdd om | biyen
thereon transmt with each other at a predetermned tinme space is executed
on a conputdtleySPERIRORBELSPNECERE sBBFs of : a beacon signal generating
step for generating on_.si i icheinfo i :Qncer;ni he

| ocal station i§£wk?%?€%?%115%2Qgg%%ogﬂ2?%ngTégna§§§%E§qéﬁggffg$é§%8 yzing
a beacon sitgraismisseiored fmiony doynes ghb oromgarst @t t oon bhyeasai d communi cati on
nmeans; and a tinting control step for controlling beacon transm ssion
timng by said communication nmeans. 114
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