DESCRI PTI ON W RELESS COMMUNI CATI ON SYSTEM W RELESS
COVMUNI CATI ON APPARATUS AND W RELESS COMVUNI CATI ON
METHOD AND COMPUTER PROGRAM TECHNI CAL FI ELD The
present invention relates to a wireless conmunication
system a w reless conmunication apparatus and a

W rel ess conmuni cation nethod and a conputer program
suitable for use in configuring a wirel ess LAN (Local
Area Network: |ocal area network) for naking data
conmuni cation, for exanple, to construct a
decentralized distributed type network w thout a

rel ationship of control pgkakippr@nd control led
station, such as a nmaster station and slave stations.
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when respective communication stations transmt their
TEQRHEHRSFWEER network information and the like witten

therein with each other at every predetermned frane
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for making data communication, for example, to construct a

decenfralized distributed type network without a relationship of
control station and controlled station, such as a master station and
slave stations.

Mcre specifically, the present invention relates to a wireless
comnunication 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 thereinrwith each other at
every predetermined frame period, and particularly relates to a
wireless communication system, a wireless communication . apparatus
and a wireless communication method and a computer program for
forming a decentralized distributed type wireless network while
avoiding collision of beacons transmitted from the respective
communicétion stations.
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1 As nedia access control for wireless LAN system
access-control standardi zed by | EEE (The Institute of
El ectrical and El ectronics Engineers) 802.11 systens

have been w dely known so far. International Standard
| SO I EC 8802-11: 1999(E) ANSI/IEEE Std 802. 11, 1999
Edition, Part Il: Wreless LAN Medi um Access Contro

(MAC) and Physical Layer (PHY) specifications or the

i ke has described the details of the | EEE802.11.

Net working in the | EEE802. 11 is based on a concept of

a BSS (Basic Service Set). Two kinds of BSS are
ilable, that is é? defiped by the infrastructure
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to FIG 30. In the BSS in the infrastructure node,
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absol utely provided within a wirel ess conmuni cati on
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station SATO for exanple, 1is a conmunication station
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within a range of radi o waves near the | ocal station
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{Independent BSS) defined by the ad hoc mode composed of only a

ex:.s'%s and 1IBSS

- plurality of mobile terminals (Mcbile Terminal: MT).

Operations of the IEEE8(02.11 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.
Ip FIG; 30, assuming that a communication station SAT(), 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




receive this beacon recogni zes that the access points
exists near it 2 and establishes connection between
it and the access point. The conmunication 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
transmssion tine is sent into the beacon by a
paranmeter called a target beacon transmt tinme (TBTT:
Target Beacon Transmt Tinme) . Wien a tine reaches
the TBTT field, the access point activates a beacon
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the receiver may be de-energized until the next TBTT
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transm ssion tines and the nobile term nal nmay be

-~ is pleatedintp t hhe sbeepompdy. A hpsrepeted i catieh a target beacon
principally considers the gist of the present
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defines the IBSS | ndependent|y. en the IBSS is
recékﬂErneﬁaythﬁé de—energized 'until the next TBTT field or a
plurality of future target beacon transmission times and the mobile
terﬁinal may be placed in the sleep mode.

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

Next, communication operations according.to the IEEE802.11 in
the ad hoc mode will be described with refefence 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 1IBSS independently. When the IBSS 1is defined, the
communication station group determines the TBTT at every constant

interval after negotiations. When each communication station




comuni cation station group determ nes the TBTT at
every constant interval after negotiations. Wen each
comuni cation station 3 recognizes the TBTT with
reference to a clock within the local station, if it
recogni zes. that other communication station has not
transmtted the beacon after a delay of a randomti ne,
then the communication station transmts the beacon.
FIG 31 shows an exanple of the case in which two
communi cation stations SAT1, SAT2 constitute the

I BSS. Accordingly, in this case, any one of
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beacons wll conflict  wth each other. Further, also

trandhiitied BRS meehdididelo 4 hgenacessi by ra8@6M time, then the
conmuni cation station is placed in the sleep node in

comti ich taopo¥eiticitiraAsaf t4 tthd baBsoh SSFIBL @Ndshows an example
reception unit is turned off. A signal transm ssion
of athk r emept | dn prlotddursio ncohmsntestEion | Istbeions SAT1, SATZ
described with reference to FIG 32. In the | EEE82. 11
conspigmtehetbe eePB¥bde Acsoagphg t 6t h&hiBSScase, cayivai pne  of
tinme period fromthe TBTT is defined as an ATIM ,
commuRisatiher ekt ipngf PRECIHNIT &0 GReMEBS B¢ aWLRJEY transmit the
(hereinafter referred to as an "ATIM wi_ndow'). Lhr}n%m
is freQuently
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switch of its transmission and reception unit is turned off. A
signal transmission and reception procedure in this case will be
described with reference to FIG. 32.

In the IEEE82.11, when the sleep mode is appliedrto the IBSS, &
certain time pericd 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 window, 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 is able to receive
communication in this time period. When each communication station
has its own information for other communication station, after a

beacon has been transmitted in the time period of this ATIM window,

the communication station lets the reception side know that the




has its own information for other comrunication
station, after a beacon has been transmtted in the
time period of this ATIM w ndow, the comrunication
station lets the reception side know that the 4
comuni cation station has its own information for

ot her communi cation station by transmtting the ATIM
packet to other communication station. The

communi cation station, which has received the ATIM
packet, causes the reception unit to continue
operating wuntil the reception fromthe station that
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conmuni cation station STAL has ended counting in the

paclkar lisesendgdage. Since the comuni cation station STAl
transmts the beacon, other two comunication )
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which the communication station STAl transmits the beacon after the
timer of the communication station STAl has ended counting in the
earliest stage. Since the communication station STAl transmits the
beacon, other +two communication -stations S8TAZ and STA3 do not
transmit the beacon.

The example of FIG. 32 shows the case in which ‘the
communication station STAl holds information for the communication
station STA2, the communication station STA2 holding information for
the communication station STA3. At that time, as shown in FIGS. 32B,
- 32C, after having transmitted/received the beacons, the
- communication stations STA1 and STA2 energize the back-off timers
while monitoring the states of the media again over the random time,
respectively. In the example of FIG. 32, since the timer of the
communication station STA2 has ended counting earlier, first, the.

communication station STA2 transmits the ATIM message 1o the




while nonitoring the states of the nedia again over
the randomtinme, respectively. In the exanple of FIG
32, since the tiner of the conmunication station STA2
has ended counting earlier, first, the conmunication
station STA2 transmts the ATIM nessage to the 5
communi cation station STA3. As shown in FIG 32A, when
receiving the ATIM nessage, the communi cation station
STA3 feeds the nmessage of the reception back to the
conmuni cation station STA2 by transmtting an ACK
(Acknow edge) packet which is an acknow edge packet to
comr'éhe' F_g\ételsg%ﬂgrg'tsﬁ% | 0 géﬁiwgagriﬁ é&&er?ai}pe when. receiving the

ni-she ransm tting
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time. When the tiner finishes counting after a tine

an 86k B¥cikh®s1ddR) hRSkPESHRIUcht De afOHAUAGERddg packet to the
station STAl transmts the ATIM packet to the

abo€d NBohtinaaidadioat atthahoSTAREtdhe themeunneat ¢ariopt attiagion STA3
STA2 feeds the nessage of the reception back to the

- has chimishiedattirensst atimgn tSEARCEy packety nihey domaualkation station

- packet to the above conmmunication station. \Wen the

STAIATEMrpheketengndiche ABR paadctofdr etimathanbble wiopiforing the
the ATIM w ndow, also during the follow ng interval, .
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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  STAZ, and the
communication station STA2 energizes the ‘receiver to recelve
information from the communication station STAL.

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

communication station STA2 first transmits the information to the

communication station STA3. After this transmission of the




off timers while nonitoring the respective states of
the nmedia over the randomtine. In the exanple of

FIG 32, since the tinmer of the conmmunication station
STA2 has finished counting first, the comrunication
station STA2 first transmts the infornation to the
conmmuni cation station STA3. After this transni ssion of
the 6 informati on was ended, the conmuni cation
station STA] energizes the back-off tinmer while

nmoni toring again the respective states of the nedia
over the randomtinme, and after the tiner is ended, it

transmts the acket., to_ the connunlca on
th
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contention nethod of the | EEE802.11 system wll be

dert riHee dibavehméet ienedcprécedibfe, 33 colmmuthm@bovetation which
expl anation, while we have described "conmunicati on
has shati orceéved gtzesATHe D@@M&bfﬁlthmertWWNAiiMnnwﬂdﬂwr&f which
the states of the nedia over the randomtinme", |et us
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| EEE802. 11 system four kinds of |IFS are defined as
unt g cihiq Qﬁ%%:@éTFlﬁEﬁlqrﬁqﬁ'l#r§ﬁ€°§5§c%§s%%H%@n&PnﬂeFF6ﬂ§e power
the end of the immedi ately-precedi ng packet to the
congymptd@issi on of the next packet. OF the four Kinds of

o ok R A ST R o
wilP'%e described with reference to FIG. In the above
explanation, while we Thave described “communication - station
energizes the back-off timer while monitoring the states of the
media over the random time”, let us make additional explanation to
this case. |

In the IEEEB802.11 system, four kinds of IFS are defined as
packet spaces (IFS: Inter Frame Space) extending from the end of the
- immediately-preceding packet to the transmission of the next packet.
0f tﬁe four kinds of the inter frame spaces, three inter frame
spaces will be described. As shown in FIG. 33, as the IFS, there are
defined SIFS (Short IFS), PIFS (PCF IFS) and DIFS (DCE‘ IFS) in the
se_quential order of short inter frame space. According to the
IEEE802.11, a CSMA (Carrier Seﬁse 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




defined SIFS (Short IFS) , PIFS (PCF IFS) and D FS
(DCF IFS) in the sequential order of short inter
frame space. According to the |EEE802.11, a CSMA
(Carrier Sense Multiple Access) is applied as the
fundanental nedia access procedure. Accordingly,
before the transm ssion unit transmts sone
i nformati on, the comunication station energizes the
backoff timer over the randomtine while 7 nonitoring
the state of the nedia. If it is determi ned that the
transm ssi on signal does not exist during this tine
monPESHQd, dhenstdie LFapspi 2skon. UREt 5ikS iU VEltdmined that the
transm ssion right. When the comruni cation station
trahdm@HlohS st g DIdidamnyptpagkst durindCenidante Weltholihethen the
CSMA procedure (called a DCF: Distributed
trafGogirsdiivat uont Amneliven) a afdedmitdsd ohr abght SSi on of some
packet has been ended, the state of the nedia of only
t thell EBei somomiicertédn stmtass trkeshibnsthsingdnsrgnpdcket in
exists during this time period, then the random
accqygiosef vithadde FGEMhemrogabuss tiwalilednsai $KHFen Distributed
signal exists during this tine period, the
CooxdigdiAPasiFYRcEEPR) i saftefenthe Framuhissdrsn ofi gipme @pcket has
_ t he ot her hand, when a_packet such as ACK packet ,
been, 1 indedya Ihgn SérEpPLotlRl PeHaR gBE eABFYhRS SEFS is monitored.
. transmtted, .the transnission unit .i s l.owed to_ .
on1qss SR ErERO R ) EREPE B s, fe e b period, then
_ T - S_ possi bl r it s o WM :
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procedure. D fferent s of packet spaces IFS are

trafi@fiisiednf @ ghhi SpheasanotRaek@hnkl aRRBHSSI PAcket such as ACK
contention is prioritized dependi ng upon whet her the

packdtS wisidhih@aSl Ry @fcdgi@ dikkSyonathe BhESgeddie PaIr poSEsmitted,
of using the PIFS will be

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

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

The IEEE802.11 also uses this methodology.



described later on. Next, the RTS/ CTS procedure in the
| EEE802.11 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
termnal arises. As a nethodol ogy for solving the nost
part of this problem there is known a. CSMY CA based
upon the RTS/ CTS procedure. The | EEE802.11 al so uses
thi s met hodol ogy. 8 An exanple of operation in the
RTS/ CTS procedure wll be described with reference to
FIG 34. FIG 34 shows an exanple of the case in

i ch_some infarnat i or{éﬁ%gijAo a% ot ARSI elg $LQMAR  will be
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conmuni cati on station transmts an RTS (Request
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which is an infornmati on destination station in

commEGRLAARE esvh ot heTAEBMb P4 os@tuirEcahien tb&tion STAL. Before
communi cation station STAl received this packet, it

tradsmdRethys actUbl (ChearmaldoSendiheackemunivbaciordf estigtion STAD
information indicative of the reception of the RTS

tragsadket daCcRTS0 (Regueohmuiiivi ciendin peakéon tSTADE ocefeunication
communi cation station. Wien the communi cation station )
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packet wi thout accident, the comrunication station
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i nformation (Data) packet inmmedi at el
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station. When +the communication station STA0 which is the
transmission side receives the CTS packet withoutl accident, the
communication station regards that the media is clear and transmits
"an information (Pata) 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.

Aétions that will occur in this procedure will be described
with reference to FIG. 35. In FIG. 35, it 1is assumed that a
communication staticn STAZ may transmit information toe a
communication station STA3. Having confirmed by the CSMA procedure
that the media is clear during a predetermined period, the
comﬁunication 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 receives the RTS packet



with reference to FIG 35. In FIG 35, it is assuned
that a comunication station STA2 nmay transmt
information to a conmunication station STA3. Havi ng
confirmed by the CSMA procedure that the nedia is
clear during a predeterm ned period, the

comruni cation station STA2 transmts the RTS packet to
the comunication station STA3. This packet is also
recei ved by the neighbor comunication station STAl
of the conmunication station STA2. Because the
comruni cation station STAL receives the RTS packet 9

and2BAchRESMBGa AWRERat Nahet BRaBI] | OPASTARtdAHLNES {fansmit some
transmt sone information, it recognizes that the

infoRtiigidns A&CHPLeghivest Itaaatamé QiediQTAZ2 dBtipiddi®y the station
transm ssion of such information is ended, and it

STA2l| sotbecohes tanasei ofidnhecf asdcH hhifddmatiedi dsi nded, and it
occupi ed without nonitoring the nmedia during this

alse| hecpesy oWarfhiaf vidrek fiastcdihlagd the miAVa( Net workpied without
Al l ocation Vector) . The RTS packet and the CTS packet

monh‘w@n@urtaﬁu BRdipfdutipg Fhisntie Pesinddi Bhis woekups eeplled an

he _transaction witten thereon. Returning to the

AV 4 Digriis difLonab Ve Hi TSEpSEREana the CTS pecket

tted fromthe co atlon station STA2 t
havecoﬁﬁﬁ%ﬂ%%?? ot Stins oﬁnS'f" he'% ofth? cdfi of© %Utpd'tel on:Ln the

TAl, .bec e _of the fact that the nedia is
traé%ggtlgg'89%?%?%ﬁ§§?5?88 state during a tinme period

d%‘tﬁ@ﬁ&ﬁ& by the RLS Eéﬁml onaﬂ%]ﬁﬂ;e dds wfeaf oy nmﬁe packet

from transmttlng In han

traf=IREC LR N heS tc%t‘r&nﬁﬂlgﬁ)b%'t%tﬂlBﬁ C&r AL q:J heeRIGmunication
packet returns the CTS packet to the conmunication

statSloat igam3t,0 fired-dmtfu@s FREL SN sk Gl 13 10fpddBes aware of the
- reception of the RTS packet back to the conmunication
factstitdtonth®lAebdia is placed in the occupied state during a time
period designated by the RTS packet, and hence it refrains from
transmitting information. On . the other hand, the communication
station STA3 which received the RTS packet returns the CTS packet to
the comrﬁunication station to feed information indicative of the
'reception of the RTS packet bac_:k to the communication station STAZ2.
‘This CTS packet is also received by a ‘neighbor. communication station
STA4 of the communication station STA3. The communication statio‘n
STA4 recognizes by decoding. the content of the CTS packet that
information is transmitted from the communication station STAZ to
the communication station STA3, and it becomes aware of the fact
-that the media will be occupied during a time pericd 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
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This CTS packet is also received by a nei ghbor

communi cation station STA4 of the conmuni cation
station STA3. The communi cation station STA4

recogni zes by decoding the content of the CTS packet
that information is transmtted fromthe

communi cation station STA2 to the conmuni cation
station STA3, and it becones aware of the fact that
the nedia will be occupied during a tinme period
designated by the CTS packet. Hence, it refrains from
transmtting information. Wien the above-descri bed RTS

“neB%SBSEi dsgéo%a%'%eﬁ:hérg%mﬁdrgl ’Pltoﬁaegtégagoz{ &G8bVedich is the

transm ssion i s prohi tmeen

tran@ﬁhggp9ﬁ|rgkégiahhonwﬂgcﬁIq%oﬁ@ﬁ““f@ééﬁ&éantﬁ&atﬁfg] %Eé%et and
which is the transnission station” which cou

“nefigBBb¥end h@tﬁﬁ_snpa@k@hgas@hmuﬂ%a&hear_tsegtﬁaratsm@ @hich is the
t he communi cation station STA3 which is the reception

recgbalibon"ststiioh” colidhr e€pige tbBeeGIS paekalTs whecledty, whereby
informati on can be transnmtted fromthe conmuni cati on

infermétbon STAP be¢ ottdvesmidrrunifcami the stationic8EA8nantlation STAZ2
the ACK packet can be returned w thout being

to ﬁhgtg¢mmnp49@tnne statfen STafsangsilon AGKoprthet can be returned

. _neighboring station. Next, a band reserve neans in the
WlthEEgsolzemg sYHEEHFRPY | B thescusdanwi trentieséaBe feom  the
FIG 36. In the above-nentioned |EEE802.11 system
nEIQEE%%%P%dﬂF?BPn access contention based on the CSMA

d t ed d h t ible to
GUSTEN e DRRA FEFREEH B OnDS ahbs DAREEC T gy eten will be
deséﬁﬁ%%?oﬁg esy§'%n}egc éf*FfH ord nat he abovgamentloned

X1 st'S as ani'sm for- guaran eeing a

LR LR SWENE, LR 0reL5, R, B o i
csMBUbrble APQY AlLex@BhYed N 4 hence it is impossible to guarantee
and maintain a constant band. In the IEEE802.11 system, a PCF (Point
Coordination Function) exists as a mechanism for guaranteeing and
maintaining the band. However, the basis of the PCF is polling and
it dees 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 aqcesé control while the band is being
guaranteed, a coordiﬁatof such as an access péint 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. In FIG. 36, it is assumed that the
communication station STA0 is the access point and that the
communication stations STAl and STAZ joined in the BSS managed by

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

station STAl transmits information while it guarantees the band.
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infrastructure node under control of the access point.
Specifically, in order to execute the access contro
while the band is being guaranteed, a coordi nator
such as an access point is required and all controls
are carried out by the access point. For reference,
operations of the PCF will be described with
reference to FIG 36. In FIG 36, it is assuned that
the comunication station STAOis the access point
and that the conmunication stations STAL and STA2
joined in the BSS nmanaged by the access point STAQO
Aglvidd LPaAGRTRE Lhat pLBEGOMRUNI CALON, Shl ifmunication

STAlI transmits information while It guarant'ees the
- stak@Bd. siho Hov AGkls’ PRI hEedot Eﬁeb@&&%ld‘a‘%&oﬁ@ﬂ@{ﬁon STAlL at
: the communication station STAO perforns polling to
thet BEF§ 08P CAIF-2B1 8t 8k i PG STHY atThel ROm@hiTaPame station STAL
(CF-Poll in FIG 36) . The conmunication station STAl
whivohi ccepoei e Chep&lt Po8 lgiveengiaveightr tghtrdnemit data and is
transmt data and is thereby allowed to transmt data
thegeby hel 1I3We8 spateansis tadaesubt , thheSIFSoRnaCe Cfd @nresult, the
station STAL transmts the data after the SIFS space.
comypeicatHenc givpthee a$ TN aasmdis SThO datarafderh&haCRIFS space.
packet for the transmtted data and one transaction
Whem stRedeermyHeatdaiuft et S TAG 9t nsTARS afeR npacket for the
erforns olling to the conmunjcation station
tragqd toasl fpis 0ot he LEABEAF LGt FBAFingthE Fﬁfﬂ@umc&twn
staélon géﬁotﬁgagglggﬁaégﬁgggg 15890, §E?hgoeku%g$étlog station
A{ollows the SIFS space. SpeC|f|caIIy, when t he
comuni cation station STAO becones aware that no
| ¥ Qg meyd oghaw% t138SThbt @dsEr O RS HOPIUN AL P hhis time is
station STAl after
- failed due to some reason, that is, the state in which the polling

ST

‘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 PIFS
space. If this polling is successful, then data is transmitted from
the communication stafion STAl and the ACK packet is returned. Even
- when the communication station STAZ holds the transmitted packet
' during a series of this procedure, since the communication station
STAD or STAl transmits information at the SIFS or PIFS space before
the DIFS time space elapses, the right to transmit information is
never moved to the communication station STA2 and hence the
communication station STA1 to which the polling is performed is

constantly given a priority.
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the SIFS space el apsed since it has perfornmed polling,
it regards that the polling is failed and perforns
polling again after the PIFS space. If this polling
Is successful, then data is transmtted from the
conmuni cation station STAL and the ACK packet is
returned. Even when the communication station STA2
hol ds the transmtted packet during a series of this
procedure, since the comruni cation station STAO or
STAl transmts information at the SIFS or PIFS space
before the DIFS tinme space el apses, the right to

t Ll
GBIl PELTBL! B9 L3 BEYE T YL M sopascation v,

8- 9§§’W8!‘LQ@£$Q& SLI‘ff‘t eggmﬁ_@l otfo avgyegg tclz)%tgg,lllfr}g %ﬂc’ch Tu.reless

perfornmed is constantTy given a priori
comfaeldis of Japanese | ai d-open patent appllcatlon No.
8- 98255 di scl oses an exanpl e of access control of such

W HIRIre SSeca@MMBbNteal T OF. WAheN c86CR3AmERE418lon0fis carried out
Wi reless communication is carried out wthout such

- withmst efuchonkstér daaitrol 688€ESS QQRIcAE), pEAEnYQNPRAr €dmpared with

with the case in which conmmunication is carried out
the wckehet he nuisiclr coantriclatdbat iion, cdhereel Woute wathoidhe master
restrictions. To be concrete, the follow ng problens
contyqgls estaROBL ENMhere SREEET VEN10Rs COORDN MAEORsFoITo be concrete,
exanple, as shown in FIG 37, let it be assuned that a

' therﬁﬂ%k?ﬁkngsPERP#ﬁﬁguPéésﬁy t he above-nmenti oned

| EEE8B02. 1 comruni cation stations 10 to
| PREBLECE A A N OE SO kL o

comuni cation.ranges 10a to_17a in which_ the
cOMufieIFiEn 38t &8s M0 TP 173 tant ¥ ritt Py assumed that a

networ% 1%'%%%§1$$§£EE§¥”¥ﬁgll oveLHegéggLed IEEE802.11 system when

communication stations 10 to 17 are located in the scattered state
and communication ranges 10a to 17a in which the communication

stations 10 to 17 can directly communicate with each other. In such

- case, if the network is configured in the infrastructure mode, then

there arises a problem of how to select a communication station that

should be operated as the access point (coordinator). In the
IEEE802.11 system, a communication station accommodated within the
BSS may communicate with only a éommunication station which belongs
to the same BSS, and the access point is operated as a gateway to
6ther B3S. In order fo efficiently make networking on the whole of
the system, there are various arguments such as to select which

location of the communication station as the access point or how to

configure again the network when the access point is de-energized.

Although it is desirable that the network could be configured

without the coordinator, the infrastructure mode of the IEEE802.11
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case, if the network is configured in the
infrastructure node, then there arises a problem of
how to sel ect a comuni cation station that should be
operated as the access point (coordinator) . In the

| EEE802. 11 system a conmmuni cation station
accommodated within the BSS may communicate with only
a comuni cation station which belongs to the sane
BSS, and the access point is operated as a gateway to
other BSS. In order to efficiently make networking on
the whole of the system there are, various argunents

sy RUE AR OnSEL FaILEN LogALLon.Qf the communi cati on
atron as € access pol n ow tO confi gure aga| n

t Br AR DK BREACAMIRERGC BFSAGRIAasIE HREgNEr gi Zed.
Al though it is desirable that the network coul d be

copf i gHE€da WddoMbad he scogldi pRdmo, hhe system although the
infrastructure node of the | EEE802.11 13 system

net#E¥H10tanTEBé WohPigukdl I RIHNNBITBMAS . codtRMBlleWh?: it is assumed
DI SAGREEMENT OF ACHI EVABLE AREA In the ad hoc node of

that hecheEEEBOP . 1ik syshetrualddobgh 4 heluralwoy K «An cbemunication
configured without the coordinator, it is assuned

stativats tloeat88Sat stioonsimeunddnyasesd .urkalr egapple, as shown in
comrmuni cation stations |ocated at the surrounding

FIG ar¥hs.itFors acswped, thatshbencommuidiogtigyd, statiens 10, 11, 12,
assuned that the communication stations 10, 11, 12

13 ﬁﬁF%QiﬂﬁﬁAlsTﬁfAz8T§2A3EN?EB APOTHOSSHAB L Byl i Ehg rsame TBSS.

the sanme | BSS. Then, although the conmuni cation
Theny o2 HEHPUP $hE1) CUBMNEGATHAR cFBTIGR t Al (FEAL) can communicate

oS Lon pLAl e A0, 18, 13, (STAQ R ST hnne) . cne
co %%n@ﬂrtl_ﬁg str:y%lon H'Be (Sfﬁﬁmm Catl Qréé@]i}lc a%rr%%n&élég)wa.th the

case, accordi eacon nsm SSi O

;omnR{nQL%QQQBS %ftatttfgnl %%ES%A% .Syf& egﬁcﬁ t c5§e, according to the

beacon transmission procedure of the IEEE802.11 system, it is

" frequently observed that the communication station 10 (STAC0) and the
communication 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
| that thé_ communication stations 15, 16, 17 (STAS5, STA6, STA7)
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 completely
independently, an interference problem does not arise between the
two IBS5Ses. Here, let it be considered the case in which a new
communication station 14 (STA4) appears on the network. Then, the

communication station 14 (STA4) is able to receive both signals from
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frequently observed that the conmunication station 10

(STAO and the communication station 12 (STA2)

transmt the beacons at the sane tine, and at that

time, the communication station 11 (STAl) becones

unabl e to receive a beacon, which causes a problem

Further, as shown in FIG 37, for exanple, let it be

assuned that the communication stations 15, 16, 17

(STAS, STA6, STA7) constitute an IBSS (IBSS-A) and

that the communication stations 10, 11, 12, 13 (STAQ

STA1, STA3, STA3) constitute an IBSS (IBSS-B). At

t ti h.nc e, t B S rating ,
e o LB R Gty SR Kb ToPar Br g cpfakge together,
al1td88§h NAle A2 @nRELVESD dih8 1chVWOTA BIFES enkll potBlod tthe IBSS-2

be considered the case in which a new conmuni cati on

andstaki 0Bsd4p ( i) IEIRQAIIS ApekBfedeiddoorHi@Re WHEh the rule
comuni cation station 14 (STA4) is able to receive

of bb¢hiBsgHralandf then 1HSE-Ed sl BpSr#candnt BecbBS&ds W@Nnthe rule
the two | BSSes are coupl ed together, although the

of ¢bemIBBEaBi ofhen at tivar STl T gposTitkdn ibpt hhet thelision of the
IBSS-A and the IBSS-B, the IBSS-A is operated in

beagerdr dadiceohl ifiarheof utke BTIMhpa¢BSS Avhnld oteur BSShiph also

is operated in accordance with the rule of the
raisgss BroPReR: there is a possibility that collision of

th d I 1isi f the ATIM ket il
oAt 3e T ouBReS U iRl Ra e (R, SBIBAYSN 5: | METHOD

O~ REALI ZI NG, PONER SAVE. MCDE In the ad hoc npde, the _.
potier "853 nBaE FSHChe tPEaPOYEY 5V Vet FRASNIEN My tFrplized by

s S SEKELS AP 05,2 DE0 AL DLAAE UM Koy wancon
acc%fcﬁnﬁmgé qﬁ’le ir%n oﬁlnglckeggp ui%enmiriimr%%@gko@osgght?gnsmitted

Its,” an overhead required
is a small amount of inforrﬁation such as bits, an overhead required
by the ATIM packets increases, and a methodology in which the ATIM
packets are to be exchanged according to the random access 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 is no method but to constantly follow thce-:-operation of the
CSMA procedure.

- " PROBLEM 5: INCOMPLETENESS OF RTS/CTS PROCEDURE

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

the station that is prohibited from transmitting information is only
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by the ATIM packets increases, and a nethodol ogy in
whi ch the ATIM packets are to be exchanged accordi ng
to the random access is very inefficient. PROBLEM 4:
BAND RESERVE | N NETWORK W THOUT COCRDI NATOR Al so,
according to the | EEEB02.11 system in the ad hoc

t band reserve
thgo%mmanlcg%% msséytlgfl %%‘Eﬂs yla%% ch‘h t%ongtublfza i0on stastlon

not exist. and hence there i's-nho i
STRrAQesnBPY ¢%ﬁq0§w"th@8c§pesa®m orf OATAhEronCEMA communlcation

stQERﬁ?%‘T@Q tgm%&mnhwﬁﬁ@ﬁf? Qf: F/égrga‘i RTS/CTS

ROCEDURE I n the RTS/ CTS procedure of t
Pr@?‘%%?ﬁ 6t PEANIOE tdemeamiverikdadr ost athorpAEGRh Feceived

thée@\@Svﬁgci@@ o Packeti Prin &S pa@rk a%?gyugégﬁltfbe%ned large

station which received the IS pr
maFgim £9 ahBfi EEERYY | AFOf matForthidoweserone rof heheafactors

wh$BBWefPadd G SPsterd NBrSi@biQN that is prohibited from
transmtting information1s only 15 the conmunication

station STA4 and the comuni cati on station STAl does

not pROEERM 6t caNSERST 06N fonDAE AndATABNt BE BBSES BY TOMA
conmuni cation station STA2 to the conmuni cati on

station STA3". In the RTS/CTS procedure, to prohibit

t heIf ot AL 0f &4 Adrii®Bd WMy Gihe %‘%@kf&eﬂenﬂﬂ&%egrﬁ:oblem 2

ac mt ansmttlnglnforn&tlon reCILHresala
GRAEE {67 het B AT aAn { RfAres ongias  Agad, %may

corﬁsa:o.ﬂ:ots thehizehs dem%da) darky Shemcbhhouighputn FREBLEM $¥ia0,
ST é&&?ﬁ S PAR&&}CN OF BBSES BY TDMVA I n the
sdenarl 6 QestriBEEATE neandva- ehtS dHed PFopl Behiwd for

soYvimgFkle Brobltehve whOak Ut icatsi heft 8hé 0ONSMBRASat SIAGtation

STZ&T%}% nSt %:t ut & t?%ng)Bgl%A%ﬁS%)é\) I%gsdeg, there exists a

Tcati on sta
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 1is exclusively used for a sub-network is
constructed in a frame of some BBS. However, according to this
method, spatial recycling of resources is aborted and hence
utilization ratio is decreased considerably, which also
causes a problem.

In view of the aforesaid aspects, embodiments of the present

invention seek to provide excellent wireless communication

sSystem, wireless communication apparatus and wireless

communication method and computer program in which. the

problems arising when a wireless
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STAl, STA2, STA3 constitute the IBSS (IBSS-B)), as a

met hod for solving the probl em which arises when the

comuni cation station STA4 appears to couple both of

the 1 BSSes, there exists a nmethod for separating the

| BSS-A and the IBSS-B by a TDMA (Tinme Division

[ Acces [ i 8L O (I access .

e P eransi e oF Uhrs e aed e Rl Rt ved
dlﬁ%ﬁ@q’:@da tyge ho@euﬁ@dc i NWarhodRl B STbxr3Y 0 @Hd SWaNajrolled

reSysitRRhapds the Js iéemaé‘tef I O, ZQne ah&ag a{v% %{%Lygﬂ Vele% be

used for a sub-network Is constructe In a
sob%ife BBS. However, according to this method, spatla

r ecygbddichets I SOUREES hoeARQrt efyand hencs provide
utilization ratio is decreased consi derably, | ch

CXGHIENE CHUERELSE (GOBBHBRE 1Py i SHATET t Her dfesresamunication

apﬁéﬂhﬁb@sanﬁnbﬂﬁﬂﬂg%gt§o£ﬁuﬂﬂ@%t@5§sﬁgﬂhod|QN@r@dﬂﬂﬂtéﬁegréé}am
vi de excellent wreless comunication system

in W eFBs€aEdmTaRI &5t i birepphFed ushalrl GPFkisdess are being
avEiaisalih C@tde@anﬂﬂln%daaﬁsmmaé@ reyREOBE@RMAN Whi ch.

the bl e Si when a wireless 16 system such
o BRTARUUS (A B0 GGt et ¥ i OBeceafs af po @Fovide
ex&hkﬂemmbutEdlésqNboﬁﬂhmﬂéﬁtﬂMdIE%@EeﬁPnﬁiﬁﬂleéﬁdcommunlcatlon
Lationship.s as a_master station and

oS Pt ne Ban DIBAEO Ll BABORR bl SCBPULM BrogTam
in plweseht covendiomn segk boapsoyi den exeeldgtapiiy €ehessded
e EAT GRLL O YSLEM MLl 028, SO PRI 00, - etor
corcﬁjmplmeér wheogr@mmuniicahicrh gedei®dn henkhadSBebbefs with
eadthiLg.gol lisions are being

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

avoided.
DISCLOSURE OF THE INVENTION

Disclosed herein is 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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avoided in a decentralized distributed type network.
Enbodi nents of the present invention seek to provide
excel l ent wirel ess comruni cati on system wireless
communi cation apparatus and w rel ess conmuni cati on
met hod and conputer program in which collisions of
beacons can be suitably avoided anong a plurality of
‘comuni cation stations in a network configured when
conmuni cation stations transmt beacons with each

ot her. Enbodi nents of the present invention seek to
provi de excellent wreless conmunication system

staWilbBke $$aR ORTR B E&AIIRN i n2RRREAL Y s8Rt MW ohelB88erning a network
conmuni cati on nmet hod and conputer programin Ich a

is dedenthakiZieteabnSbithbit €5 doHRe AIckEetRS SnetiRirROr kK can
be suitably fornmed while collisions of beacons that

COFpwavean! | Osystant onefeeaNd t kede iy each 10bes1caRt of a
: be .avoided. DI SCLOSURE OF THE | NVENTI ON Di scl osed '
pPlugeiety ief a afipeekéss coOmmufivmatbiion syedwelms cahposedawf realize
a plurality of communication stations wthout
SPeFafie| PRt ipdf mesnrdbesstaf i dretirt coghr epbadatus or function
dsﬁations, wherein respective conmuni cation 17
modR{ 8t THRCIFUREATF Bd DEEESs & HinALe hbeuFiognari Bt - .
cqﬁqfrningpa network is witten with each other to . ]
condtfuct T'he rAWBIHILEEGRY erdiotsjopeed répeps (gmmunication
env fﬁﬁﬁéﬂéul of 1l Q |cal.set.ofé%: Iuyillty of aﬂgaratus e s
for Unct i o modir st thEC ﬁ#i&Pl §ts5pbley jpeighbor (within
a c{o%%%llﬁgﬁi\_i&?géggﬁg)ssc Ifmm\:lwieéa e'J.roneasciljatal%%arbaetcuo%eoraware 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 executes scan
operation on each channel and detects by receiving a beacon signal
- whether it joined the communication range of the adjacent station.
Further, the communication station can recognize the network
configuration by deciphering information written on the beacon.
Also, each communipation station transmits neighbor apparatus
information concerning beacon transmission timing contained in the
beacon-signal. In such case, the communication station can obtain
not only network information of the adjacent station from which the
communication station can directly receive the beacon but also
beacon information of the next station of the adjacent station from
which the local station cannot receive the beacon but the adjacent

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

In such decentralized distributed +type network, a new
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nodul e i s acconmodated within a single housing or not.
Under the decentralized distributed type comrunication
envi ronnent, each communi cation station |ets other
nei ghbor (within a comunication range) communi cation
station becone aware of its existence by transmtting
coﬁﬁ@ﬁﬁ%@tigﬁ(gﬂgﬁﬁbﬁrhﬁf%hpﬁggﬁs!F%egHQEWorkC%g@%”gé%akbogxecute
station at a predetermned tine space and al'so l'ets
SCRE erabhRiunitbat ion $vatirdinbecdne raveine of sidral during a
tiREME K LABEE YA L OB Qe £ D8 &o%uﬁ$ncﬁ.gﬂlnot[}re resence
station executes scan “operation Bn each channel® Bhd®
ofdébecPsassr riecdipn Hpda fyerc dhesinghglibonihet keatian. If the
cotuRind gt ihe s EAMMNELRLE OR 2096 LLhig adi aceRt neighboring
station. Further, the comunication station can
St g AP Zeh iShBERaSRor Knene Bt | gtmanieatipy esi phereitagoroper
behd¥rOkPBAdRBs W thi RPN chNend€RRLP - haAliSOi r 83N communication
conmuni cation station transmits nei ghbor appar at us .
SERTHGY (R SRCBBFRC TS yapeachrrnsmdised sE@h tlieninggohboring
st&RhAl fikG the tREmbRAC O SkePAIL sbis SUahsFasewnidi€any one
£communi cation station can obtain not only network
oL W OTTHEEI SRATIOh 8058 BRlent 2aFRE T OB rRAACRAI EA Eie beacon
trQOMAER @A fng bat tIh 10881 Hiheehh Wit BCALMe hBe ReasHhpor
but taI so _ beacon information of the next station of
APRUETAY TRERHIN PR ISR SAThcRedsiued deaFo%t at i on
canHate,r enetive wibel agacaubitatifie IO NbacH tdfh@Acation

<520 ro%%ei ve tPeaZtEeacon, that is, a hidden termnal. In
SUCh Getdit Patféd RSOri bt B (Rije NePiotk, teamdtyts18he

begonmuriteat,i cracht adommin Mhiten | Stdtsoh hRapet Mofski at & eS8 ar
to _execute scan_opperation, that is, to continuously

beq eV K gRAl tl&‘%rﬁbﬁdeégé?%‘f@eﬂeﬁ% §5AgRPd t hidle Fpace

and upey f bamellaengt htd oticorhit Mmbke Piaseante auxfilide beacon

coxgﬂe?gggno rA0sMd ted {romthe neighboring station. 1f

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 may not be located and respective communication stations
transmit beacons with information concerning a network written

thereon with each other at a
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comuni cation station cannot receive the beacon from

the nei ghboring station in this process, then the

comuni cation station sets proper beacon transm ssion

timng. On the other hand, if the conmunication

station can receive the beacon transmtted fromthe
orB&ORARCRY ¢ 8bakhbon. OGN LNe,CONIURI catLon SIAt i oo,

sets timng at any- one exi sting s
nagoeeHigeet PANsnPeadChe shermlorvangratimgbetepnfor generating a

beddANSIHS QRLh iimfegmé)cfiohh@orllc%‘}ﬁkncfttgg 00 L0 ion writren
ref erence to nei ghbor apparatus 1nfornmation describe
thengopgci rReerved Beaedn. arptBzing tdtepni febesmalyzing a

be £OPHUBL §AL 1 OB HE\RI Krofag hné:ﬂ:fﬂ%?hﬁ@té%_ioﬁt ahd op timing
obtains a traffic priority use period as it transnits
coptrel BEEROTPT FRARTOLEERh beaRRFraRItiGRiYT AER DI - may

t r amgdN donut &I W dlgrak SREOHO oY 2 PG Jt dte?fning a computer
above-descri bed predeterm ned tine space and may be
PrETBwed "t 0% artdmi (*hfor E°FRiFrongeadsllri afyrirtacotp  that
preRAPAsieddOoprdleg BRI nSly Mbé akxd Qe dhegubakoREACON. systen.
D%SI osed herein is a conmputer programwitten in the
0

In S5t EPT 9P ea@iBl EhFoFRBPUSSIc PTORAL™ pragcBe singrtisd on the

c
conpateyi Bgsteul \WobpdR$Sve CABTAYM Cidy OFe ORSKAHItQR:AHNAER the
comt r&%egecent r al |C§%(g distributed type comrunication

AT ohrerl ¥ShiTGhTRH WMfie RO WHECFY T cBAY k51 operated as
a stiacbiles_.rs na:y}mmmtidae;i_dnocatp@dr@mis_.r egpeﬂdr\éﬁ;y H of wireless

muni.cation stations  transmt bheacons wit _
o M ORPEBRERPNTAY B° natWOPkefr F9 1 €7 tEHEF conhialiess
neteach wvittersiatilar 1&-tivedeher i nedst ETELSPRACS FMBYe DRireless
uter program _my. conprise of_ a _beacon

?O@g%%ﬁg’gngyg%%ﬁfcg?repl ggrtogéﬁgr}a[&]fsﬁg 2gPeHeddot"gi BRIt
inwgither.nf or mati on concerning the local station witten

;h eﬁ@c%gdi@g kE‘Sag Of 3t gaps%ecg ngé M:%lle n}gresstegg ifn%[ant?lno%l, y %klng is
provided a wireless communication system composed of a plurality of
communication stations without a relationship of a control
station and controlled stations, wherein each of said
communication stations performs reception operation during a
predetermined time period after it has transmitted a signal, and it
stops reception operations when a new signal is not transmitted
during said predetermined time period until it receives a
signal next or until a time at which transmission is planned.

According to a second aspect of the present invention,
there is provided a wireless communication apparatus comprising a
communication station of a wireless communication system composed of
a plurality of communication stations without a relationship of a
control station and controlled stations further comprising:
communication means for transmitting and receiving wireless
data; and control means for performing reception operation
during a predetermined time period after said communication means

has transmitted a signal and stopping reception operation until a
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beacon signal received froma nei ghboring station and
atimng control step for controlling beacon

transm ssion timng. The conputer program may be

obt ai ned by defining a conputer programwitten in
the conputer readable format so that predeterm ned

siPhOCcessI Pegcé'@ﬂédb%e@ée%lft ed+Qn Lhe conpuier, 3e/p5].ta%l;[1]ed |9 me

ot her words, whe he conput er program nay
whemspald eﬁo%waﬁétl@@niﬁa@@? dyst emgt c‘omj@maltl e raet isgrgnal

dufBy B8iderRenstd aliady OfirBer fRYTPUt €r SYstem and

thereby the conputer system may be operated as a
wi r BFEsiRg htuni B PorShesharatthis . PrRsphuriaversionf there is

profiiiel €8S witOnaX NItk Aka PRAT AlS 4 MRYy D elafbtdnyl% exglrtegess
construct. a wireless network wwth simTar action an

COBMPEAEE YlPn hbhle 201 ¢ HEC Hikr E108Re s ebnRfiniacat 1 8Aasysvemt

col@ePT cH1@nt & tahQ ohbkr Sii tdSRECty Of e 18 PEBSENr a control
invention. According to a first aspect of the present

StITPBNt 7h, oMY ebiPHed camRFsdresstheonfiteRcariton 2

trayshesm D@rﬂp@&@d BécpPl ol alsitky Ofor CORI¥BILGALLONreception
wi t hout a rel ationship of a control “station

Opeﬁﬁ%l%na?%lﬂgeﬁ SCEEPFHEINGAE Ui ReFdAd o Tl  signal was

tramsmmmmd:at aran st abbanSoperdiaing EeeeRN WrepPerRt | pping
tlgrg redet erm, dtIrTEEeI‘IOd after 1t has

re‘felpansm 408 @W&F Andiofalsi §pseratEd | pent or until
th@peirramlsmnssm:menpaamm S|tgmal WiseOta t hBASNELdRd  is not

d ed eriod until it
traqilé J_E\gedc'%lurlrpr %af e Q? Ilhi?:‘:%t mF’aIPFFh%i alt V\,{I'“ ch

F€CEIVes a
tr ahcscmrsisng)rtd st pb@fméspé@marfdtng Ilix(ésanseﬁﬁmhta&p,e%ere

rese Lovention re i,s prov
\?éroulgggcg cono'ﬁn%nl Cath ST A httﬁg EBnptS OﬁB 8% a computer
regx@iani Cetnsdn stiahi onhaf ammeelsﬁsgs CoURaahdy ONwireless
corﬁyﬂl%gggpoﬁgd a?f ne v\%rLJI(r al I té (s)?dcorgmm Cap}llucl)cra]lllty of

stations wthout a re thﬂS
communication stations without relationship between a control

station and controlled stations is executed on a computer system
comprising the steps of: a transmission and reception step for
executing reception step during a predetermined time period
after a signal has been transmitted; and a reception timing
control step for stopping reception operation until a signal is
received next or wuntil a transmission planned time if said
communication station does not transmit a new signal during said
predetermined time pericd.

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 whick data can be
transmitted while collisions of beacons can be avoided.

According to embodiments of the present invention, in a

network
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control station and controlled stations further
conprising: comunication neans for transmtting and
receiving wireless data; and control neans for
performng reception operation during a predetern ned
time period after said communication nmeans has

coﬁffﬁﬁyg&tﬁﬁ%ﬁ?éﬁéﬂﬁﬂic@@?oﬁ?gggkfgn eceptd fﬁ RS ALLOR 5 10
until a 20 signal 1s received next or until a

cath aRshfSsi 6k pREnded rosAEblevhen papdidsonermsldatt onireless

colfR@N$d08s NOjstchNSI b AodleW RLANAL oo UL NAp8AL L and
.predetermned time period. According to a t At aspect

WiktlaSe PrEVEACAtHRentEBrod t ARde dogpupebyipdedram in which

comifless eenmupieatd onelhod faf,Rantorn,Ag 8%dhﬁh§é§%ion
conmuni cation in_a network conposed of "a plurality o

St oMREnF¥aticoAvet Y §Hst M hout a rel ationship of a

CONAESbraSidat tONeABIacA D bed +ataly, QRS nEOMRLLak RGN, it
the steps of. a transm ssion and reception step for
ma?beg?oPﬁFﬁgb}%céBt PERVigPpe PEEE bR Hr FhES be P eeRitericasd on
sy$tem, pewnipsiadd er comphgnedt s Lpposidd €dandnd dreiess
reception timng control step for stopping reception
CO%%?Q?%W%MW%O i gRBF | SOPRUA N edPHSRTNor 1gnt Which a
ded¢drerbll ansdi S8ionriphasaed thhae whes asnewsianal | Safot be

Sut{&nlsm ted duri n%?sai predeterm ned tine period. ,
ctordi hy P 8 R ot t 7O NSfO% REFTVEeNtR 3 hvesasGhive.

cortrherieatisnps bat tert araasput efi i @@canbvhét t@m bB bR ded.
formof a conputer readable format such that
processing for naking wireless conmmunication on a

BRYER WBISK REBMPON et afrzarIpizar al ity of  contuni cati on
stations without rel ationship between a contr ol
station and controlled stations is executed on a
conpl@erlsyst em explanatory diagram showing an example in

which communication apparatus 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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conprising the steps of: a transm ssion and reception

step for executing reception step during a

predeterm ned tine period after a signal has been

transmtted; and a reception timng control step for

stoppi ng reception operation until a signal is

received next or until a transm ssion planned tinme if

said conmmunication station does not transmt a new

signal during said predetermned tine period.

According to enbodi nents of the present invention, in

a decentralized distributed type network having a
descr?t{lon lm,:atlon/contro(I)L d stgtlon re Jonshl gh £

BNt ST e ahtorSind el 8F GHESSeRmppethe presen

1nv88§§&PJe to provide excellent wireless " comuni cati on

system wirel ess communi cation apparatus and wirel ess

=7 COPFRINIECAki QR aﬁgmqt%&lg 6l mgga&'% WH1GN o wOBI and
data can be transmtte e coI i SI Ons gacons

NBAEa§t33b§§iﬁbd§ﬂecéﬁﬁﬁé%dhego£§h§6ﬂ¥ymaﬁe@ﬁﬁo&imédﬁaof the present

present invention, in a netwrk 20a configured when
invempianyi cati on stations transmt beacons with each

other, it may be possible to provide excellent

WEI.est isomnurExpdbnenosysiéayraw r ehegingoanurikaapienof the

apparatus and w reless communication nethod and
mangeihputter wpiohr adn i tragergissicol | peohitsitof ipéactvat ab®ngdefined

lurality of conmunication stations can be avoi ded

aCC%'iif @lo]i="N aIAc%?rOd’ilﬁgnt: o &gl inresest ofnyengd igngsent

i nyention, i%be possi bl e to provide excellent

Wi rI& eds léoﬁﬁuﬁ?{e NPT yEagRAm)SPRN SRS & obdiAt catamte of a

ar gL ys. and w rel.ess
ision scenario accordlng to an embodiment of the present

beac
invention;

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

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

FIG. 11 is an explanatory diagram showing part of beacon
description infdrmation'according to an embodiment 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 flowchart 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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conmuni cati on nmet hod and conputer programin which a
decentralized distributed type wireless network can be
suitably fornmed while collisions of beacons that
respective comrunication stations transmt with each
ot her can be avoided. BRI EF DESCRI PTI ON OF DRAW NGS
FIG 1 is an explanatory diagram showi ng an exanple in
whi ch conmuni cati on apparatus are | ocated according to
an enbodi nent of the present invention; FIG 2 is a
bl ock di agram showi ng an exanpl e of an arrangenent of
a conmmuni cati on apparatus according to an enbodi nent

theo%rgg&tpgﬁmldl{wentl on, FIG 3 is a timng chart
owi ng an exanple of a wireless conmmunication system

aceey.ding 69 an esRodidRBlyolailRRaRr @3RALing! NULNEXAR1e of a
FIG 4 is a timng chart SKOWI ng an exanple of timng

tramdmissibahpbeeeDiliz el @nlteatsl déaskaAGeORdi A Bfb&diment of the
enbodi nent of the present invention; FIG 5 is an
presxp dmseotiordi agram showi ng part of beacon 21
description information according to an enbodi nent of
t FdGpr eentis iamvemxplamatPr® dGidgraan dxpliagatrey transmission
di agram showi ng an exanpl e of NOBI and NBAI
Priqyiddessi hyterGtledindes FOeSldrhgtransii seHOdinEREva¥ according
the@gresent invention; FIG 7 is an explanatory

to &R SPPAATRIWIAT thE BReFRI e IBMepREon;

17 is an explanatory diagram show1ng an example of a
pracket format according to an embodiment of the present invention;

FIG. 18 1is an explanatory diagram showing an example of a
" beacon signal format according to an embodiment of the present
invention;

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

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 diagram showing an example of a
manner. of distributing a time-axis resource according to an
ermbodiment of the present invention;

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

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

reserve processing according to an embodiment of the present
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manner in which a transm ssion prohibit interval is
defined according to an enbodi nent of the present
invention; FIG 8 is an explanatory di agram showi ng a
first exanple of a beacon collision scenario
according to an enbodi nent of the present invention;
FIG 9 is an explanatory di agram showi ng a second
exanpl e of a beacon collision scenario according to
an enbodi nent of the present invention, FIG 10 is an
expl anat ory di agram showi ng a beacon transmn ssi on
of fset accordi ng town enbodi nent of the present
invention; FIG 11 is an explanatory di agram show ng
invemEoTyf beacon descrlptlon i nformati on according to
an_enbodi nent of t resent nvention;, FIG 12 is
bl 5% d %\gﬁam@hﬁpﬁagaﬁ%@ﬂﬁ@%& G ARrEETp1S of the

man gpgﬁ?tln CIr%HlétaCC rQ: use r1é%%b dInEQ% ég é%ggdlment of
present inventron isTaf oW ng

contr ol proceSS|ng accordlng to an
th e%%%%lnet Qe %b@hﬁ:g . . !

Iment o present invention; FIG 14 is an

-explnas or § <di A0r &R Shawbpg ﬁ@.a@%éﬂplsﬁoﬂﬁ.né aMBRAGMp2E of an
determ ning a packet space according to an enbodi nent

arr@gemdAtt her PhesRRbt] MeRRELORccbE@ing S thS s embodiment of the
expl anat ory di agram showi ng an exanple of a

preddrandfmiveaiQenprioriti zed i nterval according to an
enbodi nent of the present invention; FIG 16 is an
-eiGanat®r ysdisagreuplshewnbny tihegtamnshbssngnan example of an
arrangement of a PHY frame according to an embodiment of the present
invention;

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

FIG; 28 is an explanator& diagram shﬁwing 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
mcode) of a conventional wireless communication system;

FIG. 32 is an explanatory diagram showing an example of a

signal transmission procedure in the ad hoc mode according to the
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prioritized interval and a conflict transm ssion
interval according to an enbodi nent of the present
invention; FIG 17 is an explanatory di agram show ng
an exanple of a packet format according to an
enbodi nent of the present invention; FIG 18 is an
expl anat ory di agram showi ng an exanpl e of a beacon
signal format according to an enbodi nent of the
present invention; FIG 19 is a timng chart show ng
an exanple (exanple 1) of the comunication state at
a conmmuni cation station according to an enbodi nent of
priidieapeesent invention; FIG 20 is a timng chart
showi ng an exanpl e (exanple 2) of the conmunication

st atre. at3za LHOMAHNIGRLLABLSIAL BOHG ALK OHbRING 0aAN example of a
enbodi nent of the present invention; FIG 21 is an

packepl apaterin dihagEanveliominag #DreXes®| comaindca FRGH &y s@bn;

distributing a tinme-axis resource according to an
enBddi n8dt of b&he egxpdspatoinvdbégoam Bh&wimp bS8 @xample of a
expl anat ory- di agram -show ng an exanpl e of

- CSMAAEArpradesiirghiinhthe apgagntdonal erinialesbeacmmnication s:y'sterrtr

transm ssi on t|n1ng according to an enbodi nent of the
pr EE‘ént3ﬁ Ave Al BRPlamatory3 digoram eslisivdmat o yerfuRjreamt CSMA/CA
W ng an_exanpl e of band,K reserve processing

OpeﬁﬂE%ﬁQhﬁ?gtPG SANERHIA RN i 5e 18t GATBYBAEatoy systen;
¥§ Fh% el%Fggzggﬁh%%g%gyﬁﬁaﬁgg%&gr agé@ L§€L§?§¥£}e of band

resg?]‘?/tgnqﬁ‘%% QIELQQ:L(;I? e:ll.rl]l e gdlc%?lgtenglonglhewgggfess communication

system;

FIG. 37 is an explanatory diagram showing an example of the

communication state in +the conventional wireless comnunication

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 embodimeﬁt
of the present invention is wireless and it is also assumed that a

network is constructed among a plurality of devices by‘ using a

'single transmission medium (when a link is not separated by a

frequency channel). This will apply for the case in which a

plurality of frequency channels exists as transmission mediums) as

- well. Communication assumed in this embodiment is a store and



FIG 25 is an explanatory diagram showi ng an exanpl e
of an arrangenent of a quiet packet according to an
enbodi ment of the present invention; FIG 26 is an
expl anat ory di agram show ng an exanpl e of an
arrangenment of a PHY frame according to an enbodi nent
of the present invention; FIG 27 is an explanatory
di agram showi ng an exanple (exanple 1) of nedia scan
according to an enbodi nent of the present invention;
FIG 28 is an explanatory di agram showi ng an exanpl e
of the manner in which data is transmtted a
foplandalivipe ofrdfifies AL dideg idfRralt sR0odkMthnotetN@l at the
present invention, FIG 29 is an explanatory di agram
Paciedwiung tan Adsenplirocexaipdy cat 2pach oOdh@nica&Gaf station which
according to an enbodi nent of the present invention;
wild e ggsesibed é&@lcahatsorfyndaragrmls’hmongsamgxamduaed by all
mfrastructure mode) of a conventional wreless
AFteR |56ﬁltl§y§t efjned-|the Betyeriun Eowsivanat degending on the
di agr showi n .exampl e (ad hoc node) of a
Casc;egnveaﬁltrq o™t té§§ CURTRPE atPBRT §5 5@ mthE| @etyprks do not
ex at di a ram sho an .exanpl e of a_ signal
alwg?ﬁn%’?ﬁ%“& o%%r 858 BFEIh ¥ Wﬁ‘éga‘ﬁl%é’eﬁ‘&écﬁt}&%@ d%erJrQWto
th 24, p a G 33 s..an expl anat or d|a
shgw ng1 a%ﬂl%)g(% L{‘ee %m%le of A cRET e |Jﬁ1t"¥r€ Lommunication

app‘é@ﬂﬂ@éqtdd?ﬂﬁ'lls%beltﬁéswff’ﬁ@y %%I‘n}ngﬂiégéloel{nsystem according to
an embodiment of the present invention are located. In this wireless
communication system, a specific control station is not located and
respective communication stations are operated in a decentralized
distributed fashion to form a so-called ad hoc network. This sheet
of drawing shows the manner in which communication apparatus #0 to
#6 are distributed on the same space.

Also, in this sheet of drawing, communication ranges of the
respective communication -apparatus' are shown by broken lines.
Communication apparatus can communicate with other communication
-apparatus located within -such corrimuniq_ation 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 communication apparatus. Specifically, the
communication apparatus #0 is located within the range in which it
can communicate with neighbor communication apparatus #1, #4, the
communication apparatus #1 is located within the range in which it
c.an communicate with the neighbor communication apparatus #0, #2, #4,

the communication apparatus #2 is located within the range in which
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FIG 34 is an explanatory di agram showi ng an exanpl e
of a CSMAN CA procedure in the conventional wreless
comuni cation system FIG 35 is an explanatory

di agram showi ng an exanpl e of CSMAN CA operation in
the conventional wrel ess conmuni cati on system FIG
36 is an explanatory di agram showi ng an exanpl e of
band reserve transm ssion in the conventional

wi rel ess communi cation system FIG 37 is an

expl anat ory di agram show ng an exanpl e of the
communi cation state in the conventional wrel ess
conmuni cation system and FIG 38 is_an expl anatory

it %%M\%@HG@\F%Q’W kanprigiiion ForaRP AR PRPEE tUS #1, #3,

slot in the conventional wirel ss co ni.cati
g ¢ AP BESFAPPR rﬁéﬁaﬁi\ B R EJEJT Cﬁ\%\'ﬁ*} t%’ﬁ range in
ns S0 220 SEE0ALRE L9chne, B esenl, LOVERE 00 Wk bn PSpparatus

O
escribed el ow W

#2, pﬁ%@gg@%ﬁﬁéaftﬁ%ﬁ aB}%Q% CaL! On RSSLIERM wﬂ-[ﬁl'ﬁ' Sche range in

ment esent invention 1s wreless an

whidd 4 @A&%M&%ﬁt&ha&tﬂ tREI ROL b %ﬁh&%h%ﬂon apparatus
anong a plurality of devices by using a single

#0, L#BNSPESSIAD WBRIEA (AMIRIL adddaths BB iSEPRIAHREA BMthin the

frequency channel). This wll apply for the case in
rangshiizh ahiphunal ichy ebmhtetene Wwihanel hedghbbs asmmunication
transm ssion nediuns) as well. Comuni cation assuned

apparatilki $#4enmbodi At cosmen siadrienargpa2dthorar ils t ypeated within
traffic and hence information is transferred at the

the paxdege unin. whidch pibcessh ngcammt@ommmfbatﬁl‘cm neighbor
station which

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 wireleés communication apparatus which is operated
as a communica?ion station in the wireles; network according to the
embodiment of tﬁe present invention.' Under a decentralized
‘distributed type communication environment in which a contiol
station is not located, the illustrated wireless communication
apparatus can form a network by effectively carrying out channel
access within the same wireless system while collisions are being
 avoided.

As illustrated, a wireless communication apparatus 100 is

éomposed of an interface 101, a data buffer 102, a central control
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wi |l be described below is fundanmental |y processing
executed by all communication stations joined the
net wor k. However, depending on the cases, al

comuni cation stations conprising the network do not
al ways execute the processing which will be described
below. FIG 1 shows an exanple of the manner in which
comuni cation apparatus conprising the wirel ess
comuni cation system according to an enbodi nent of
the present invention are located. In this wreless
comruni cati on system a specific control station is
not | ocat ed and resEective comnuni cati gn stations

. . .are .
unitid3at BAPPRCOP EEEREFATY 7T di08r r POTA R SSRs AFBRoFHSSTon unit
105 2 T8, AL, L 0gy Pt 0t T S Pt ifhacas cecopsson

uni'@pP%,a.tgsPEQc&g) a# l}a%ﬁlgdlt%fij. bf’ffdar%].&tuheiﬁ%asﬁ%e'storage
I n 0 r

Al so, I'S shee aw ng, communi cat1 on ranges
ani©fiishe respective conmmuni cation apparatus are shown
by broken lines. Comunication apparatus can

Caifeunheat fadd D 10bRERa KB GREERP o ARRFLRIEEion between it
| ocated within such conmuni cati on range and these

and GOMBHBEERI1 AlevidR0eSoAl exdgflened psridimalr apgeaten (not shown),
which a signal transmtted fromthe | ocal station

etc.i)ntenferio=dr ttch thiignal seldgsamenintih bch ficmmappheatus 100.
communi cation apparatus. Specifically, the
cOhmundeba i omfhsrar d0ds #6 i vsédcadtced teinphrarihe refnpe data
in which it can comunicate w th nei ghbor

- transgdirhed c ArPBn aapisvigeusoppeckad theoughnkbfi datpshace 101 or

apparatus #1 is |located within the range_in which it

- datﬁ:&ﬁcébﬁﬁ%nFQ%ﬁ%gqmﬁIVHFﬁéeﬁéiEFﬁRﬁm%ﬁﬁﬁﬁﬁan%fi?ﬁfore such data

o {22RPBELESY Tha fFk FRESTEATRe A which 26 1 { can

;%fﬁ‘é‘;ﬁgi’c%%%%af“ t oo 1% anelglihor ;o3MMunLeali on APRALAd S on  ana
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 unit 103 performs
operation control such as coiliSion avoidance when beacons collide
with each other.

The beacon generating unit 104 generates beacon signals that
are periodically exchanged- 5etween it and the neighﬁor wireless
communication apparatus. In order for the wireless communication
apparatus 100 to use 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
station. This informatioﬁ is stored in the information storage unit
113 and is transmitted to neighboring wireless communication

apparatus in the form in which it is written in the beacon signal.
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#6, the communi cation apparatus #3 is |located within
the range in which it can communicate with the

nei ghbor conmuni cati on apparatus #2, the

communi cation apparatus #4 is |located within the range
in which it can communicate with the nei ghbor

communi cati on apparatus #0, #1, #5, the communication
apparatus #5 is located within the range in which it
can conmmuni cate with the nei ghbor comuni cati on
apparatus #4, and the communi cati on apparatus #6 is

| ocated within the range in which it can comruni cate

An ‘é{irEQn%&ﬁeﬁ‘@' ghbot,e g;%@é‘dﬁmgﬁh% GRR3T %eusdggcri\é"éﬁn later on.

commuArcation i s na Certarn spec
Slnc\%ﬁr@ﬁ@'ﬁﬁbiggs AP S £ 1 8n COPIMUGRAL 180 ARRAALYS, beacon at

h can receive Information from one conmuni cation

the aPP @ity Qff thecaRRakakusn beidee icd Rute\MRk@bssion frame

cannot receive information from other conmunication
perbppaimt tise dHaindls useli BgeRnhbentiiondss exdmaimickt Gon 2apparatus

is a block diagram schematically shomﬁng function and
100 ars argénedt bpfa esicoel essceomruni cati on appar at us

~which is operated as a comunication station in the
wiThel esisraistsaoricancnossion toit hél6embodieentudbf pradetermined

present invention. - Under a decentralized )
modyfiaddonh Preqes§prd chmeriat fontansmisndate tAMApTeiky stored
control station is not located, the illustrated

in Vﬂ?e@%%% Ry fini 104 i3 aa&ﬁﬁ@ﬁ?u§lgﬁﬁ fBFﬁwﬁa?ﬁﬂvﬁﬁW?s Also,
effectivel carr channpel ess th|n he
the e oL R ﬁgPeﬁwﬁ- ?ibcaﬁrﬂﬁ%v%%sl Cfsing and & beacon
d I strat el ess connunlcat
oS0l VP e TSR B o« o

prec’&% Lfek 192, ;4 central control 27

Various communication systems applicable to wireless LAN, for
.example, which is suitable for relatively short—~distance
communication, c¢an 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 a;.;aparatus through a pfedetermined 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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unit 103, a beacon generating unit 104, a wreless
transm ssion unit . 106, a timng control unit 107, an
antenna 109, a wireless reception wunit 110, a beacon
anal yzing unit 112 and an information storage wunit
113. The interface 101 exchanges a variety of
informati on between it and an external device (for
exanpl e, a personal conputer (not shown), etc.)
connected to this wrel ess conmuni cati on appar at us
100. The data buffer 102 is used to tenporarily store
data, transmtted froma device connected through the
! n{'l%g f%n%.nﬁo% 8£ro]g %tr .etﬁgl %g&{&rso%gﬂﬁ‘ W £ Q-th.%? a wireless
transmssion Fine before such data” is transmtted via
sigBQf bﬂé@i&aﬁ@ éééhsﬁIEQe&eQLaaLeEéEUédﬂ Fé@'%xlﬂﬁle, the timing
controls transm ssion and reception of a series of
contPEDON QBEEORchRrbDE WiEelRSS KHEIMI CaldRR ssdPPafAkliiEg at the
100 and perfornms access control of a transm ssion line
begifnimy cemt riald zethdathisabn Themenbpésilodgont imingunat which it
103 perforns operation control such as collision
‘recalrgslanc ebasven beawonstloeadt | cdemumiddtieac mmptaratns Theining at
beacon generating unit 104 generates beacon signals
whithatit arerpemiscdi cahfly eschivered dedtanedetiveermndit heand other
nei ghbor wirel ess communication apparatus. |n order
compg Gt OfY PEPRBXIUSORRENA CAEI D IPPENFFAPRI RRT BN €6 use
the wireless network, there should be stipulated the
poia i BPRGAD WY ZiNE ot thdddorriadl veesndiier ted shfgce of the
.the posjtion at which it, receives a beacon fromthe
et R o oo R LoTHH &Y | RPER TR0 Y SR BPRfT rehe beacon
. _the infarmation siorage. unit 13.and Ls transmitt .
siofal” RESER 80 PEF a2 A, st B * S PRl | Bfiromation

sucﬁrggféﬂénﬂégéggiQgcéﬁtﬂé%.Wﬁkﬁkanokntﬁgeaéﬁgﬁgﬂ@ §k99§$n and the
neighboring station beacon reception timing is stored in the
information storage unit 113 as neighbor apparatus information.

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

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

defined as “superframe” (Super frame} of which duration is 80
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28 An arrangenent of the beacon signal wll be
described later on. Since the wireless comuni cation
apparatus 100 transmits a beacon at the begi nning of
a transm ssion frame period, a transmi ssion frane
period in the channel used by the wreless

comruni cati on apparatus 100 is defined by a beacon
space. The wireless transmi ssion unit 106 carries out
predeterm ned nodul ation processing in order to
transmt data tenporarily stored in the data buffer
102 and a beacon signal via radio waves. Also, the

mil MRS, r e6epdinpiwnit 110 receives information and a
beacon S|gnal transmtted fromother wrel ess

C QMHEWC aldomRua pE&t BdrlS safat@on Preket erydined thEe. network can
Vari ous communi cation systens applicable to wrel ess

rectdN zd dhateXangingereli chei somuitizahltd ohorangt aby veégeiving the
short-di stance comunication, can be applied to the

beagg e$ kymlt r&rmmi Hwd orelgidboriagepttrbhonytheomgin s operation
wireless transmssion unit 106 and the wreless ] ]

and eﬂc%ptqa@n &ﬁFP‘JHEﬁ‘ Thehe negHerkt earfandenepgssPy| edepiphering

Utra Wde Band) system an OFDM

| mf‘(@attl’r%oﬁ’&lscl‘—fﬂ@ﬁﬁeﬁ&y B RAH WA clitigher communication
SR SR Hit LRt abs g HEHGR o wnsen
"bea g%%ﬁ} ééggggégm é% {néﬁm%;PE lJKﬁxyThe ﬁ nggg %gggentle

symﬁ&l%ﬂﬁ%uél{ﬁ‘ BedcBh eggée?'&q}oﬂeglﬁ:[lﬁ(%uency channel or

'ects signals transmtt rom ot her wirel ess
CHEWNI B8E1 Oy SRRAS %Bu%xalln?lé hi s o‘?me@e@t)rmﬁ{"eaccordlng to

conmuni cati on apparatus I nc udes asi ng e antenna and

thid Serbd@lhent0 AepRENELBNlcddpRRed bfSilnalifue word is added to
the beginning of the packet in order to demonstrate the existence of
the packet. In a heading area transmitted immediately after the
preamble, there are stored attribute of this packet, length,
- transmission power and a payload portion transmission rate if PHY is
in the multi-transmission rate mode. The heading area decreases its
transmission rate so that a predetermined SNR may decrease several
[dB] as compared with that of the payload portion. This heading area
is different from a so-called MAC header and the MAC header is
contained in the Payload portion. The payload portion is the portion
depicted as PSDU (PHY Service bata Unit) in FIG. 17 and in which
‘there is stored a bearer bit string containing a contrcl 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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concurrently. 29 The timng control unit 107 controls
timng at which a wireless signal should be
transmtted and received. For exanple, the timng
control unit controls its own beacon transm ssion
timng at the beginning of the transm ssion frane
period, timng at which it receives a beacon from

ot her comruni cation apparatus, timng at which it
transmts and receives data between it and ot her
communi cation apparatus and a scan operation period,
etc. The beacon analyzing unit 112 anal yzes the

invEXE BLENGH Qb he f@ii%hgggu L4 eSS LQURYD) CH 190 preamble is

appar at us by anal yzin eacon signal received
he _adj ace t ati F info hQN
o (RSBl REaRheS B o Pt R R el o aahf ps vpon
station _and nei. ghbori,ng stati on beacon receptjqn
erafrii et S Aiat] EnFeathiS, RACR ohS SEBTRGRELiS A Bytes and
' r.ap t.us o nf. jon. The in I.Qn .
tra@%%@g%%% t1 91 S ]o'r es?Q{: gé?%%in&afn Wé)?élcﬁ ']T:’SI#B?} 15 transmitted
procedur e cqomand rogramin_whi ch olljsion ,_
ana DESSEENE, ST SR DS CRutr i | L4 EES o= preamire 6
described) such as a series of access contro
[ £ sgedr at headinxec Utdesedly -t he central control unit 103
and nei ghbor apparatus infornmation obtained fromthe
arfal Hrrethmeasalt aofess heraeceireednbehdonenbodinent is the same
decentralized distributed type network according to
CSMAA{iAs . as ehbaitli AEntheeashoromrtini eati dmformetiom | b stransmitted
ot her neighbor (that is, wthin a conmunication _ .
afitenndevast PPbH Rt e talbe ovesiis tis ekpat dirforepynformation is
transm tting beacon information at a predetern ned
traggmat ce on a predeterm ned channel and al so

R By Hr b F SR 5Bk RSt AT ON

First, a beacon transmission procedure of each communication
station according +to this embodiment will be described with
reference to FIG. 3. Each communication station that Joined the
network +transmits a beacon periodically in order to let the
neighboring station: become aware of the existence of the

-communication station. Here, the period is assumed to be 80 [msec]

~ and let us describe the present invention with reference to the case

in which the beacon is ﬁransmitted at every 80 [msec]. However, the
above period is not always limited to 80 [msec].

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

as 1/4444. Although it seem to be useless that a beacon is
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of the network arrangenment. The beacon transm ssion
period is defined as "superfrane" (Super franme) of
whi ch duration is 80 30 mlliseconds, for exanple. A
new conmuni cation station that joins the network can
recogni ze that it entered the comuni cati on range by
recei ving the beacon signal fromthe nei ghboring
station through scan operation and it can recognize
t he network arrangenent by deci phering information
descri bed in the beacon. Then, the new conmmunication
station sets its own beacon transmssion timng to
trahsmi figeBlevehi $Red tHREAGAAshEsHMn 1138 §4&H JJOBLh6e at the
nei ghboring station in gentle synchronismwth the
stabeaconthecepthaniddiingtimeXkaté| & hé SHOMS ARntly small as
exanpl e of a packet format according to this
1/ 4¢tbodingeshis Aopridanbdees onpossttonke aeubdwpie word i s
added to the beginning of the packet in order to
defihstesmestiie exmprehertioh stedipaskete benalheadhalgronized
...area transnmtted imediately after the preanble,
WIth hegafhy thegr ehdt er i BAERIGING hiapdpasket irpimgt hthe beacons
transm.ssi on power and _a payl oad portion transm ssion
cransiBEten” rom he AR (FOTREERT 42T ORtR BTGP TodEhen a mew
I ng.area_decr.eases .its ransm ssion rate so )
°°‘"“%Iﬂ‘§t°g§§§‘r‘e Srér Rt nelP SRR kP dBeHSY < Eber 1o [ Bemupication
: j he.payl.aad _portion. This .
Stat%ggg%lﬁga%%&%a%{%seﬁ%%ﬁ 6 rotrﬁmalngo-oglalﬂ%ed tlg/ﬁffa]hegagpon to
timidRd dbe MG headgrals, qantgiqed, ﬁ]srﬁiq:eteﬁaykpﬁg the neighbor
portion. The payload portion Is the portion eplcted1

commth i BSPALA RPEtIehVi &8 DBl \dithbrbdr Ri@1 B2 8B9ct{bed below.

which there is stored a bearer bit string containing
awnent ridle ShgitplboandeordifrAlEREbAN .stER€oRPSAdekS not exist, as

conposed of the MAC header and an MsSDU ( MAC
shown in FIG. 3A, a communication station [number 01] can begin to
transmit a beacon at proper timing. B0l shows transmission position
(timing) of a beacon transmitted from the communication station
[number 01]. The beacon transmission period is defined as superframe
(Superframe) and a beacon space is 80 [msec]. Also in FIGS. 3B, 3C,
3D, positions depicted by communication station numbers added to B
show communication timing.

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

in FIG. 3A, it starts transmitting a beacon at the middle timing of
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Service Data Unit) , and the MSDU portion stores
therein a data string transferred froma hi gh-order

| ayer. In the follow ng description, in order to
describe the present 31 invention concretely, it is
assunmed that duration of the preanble is 8 [u sec], a
bit rate of the payload portion is 100 Mops upon
transm ssion and that the heading area is conposed of
3 bytes and transmtted at 12 [Mps]. Specifically,
when one PSDU is transmtted and received, there
occurs an overhead of 10 [usec] (= preanble 8 [usec]

the+bbgash Ngp-d Wb1Sadle) coﬁmhﬁﬂgéﬂfﬁﬁf%té%%%%S%nBﬁBQdeif while it
“in this enbodinent is the same CSMA/ CA as that of the

is pecoynizing and éxfsdimiel 08 tBe tdan®Aithedon afdLhioht 01.
was confirmed that the nmedia is clear before
i rAforemat tbati s a t nansntdrinechi BEACHON sRRANGOM SShi{dth joined the
PROCEDURE: First, a beacon transm ssion procedure of
compEEtFatdAPURRDEE | DPS St iom &eeordi hganonitdsiieon timing so that
.. enbodi ment will be described with reference to FIG
it fsaY Bt Odritifi thth o stlavost PRakhf opriettimige bepgemmr AT that
ransmts a beacon periodically in order to let the

tlm?re. HEOT | AYCRt SPTBIRIRALGRE atletdonr e lasgi @temﬂé)rdftlzed use
oreb TR, A O R A Bl fprcon (o0 i
e 4Esied ML o A Eno il Mo
cinsi OVGHE, PEELA I A8 LR AT O, gl s

w:.th].LQO Yt €8andiieid s3nt | AL 0 bﬁ’a’éﬂe@:nsfﬂaﬁls' onwded from a
beconmes 18 ["sec]. Since

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.

Furtherf when a new communication station [number 63] appears
in. the state shown in FIG. 3B, it starts tfaﬁsmitting a beacon in
the midd;e 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 i$
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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the beacon is transmtted once at 80 [nsec], a beacon
medi a occupying rate of one conmunication station is
as sufficiently small as 1/4444. Although it seemto
be usel ess that a beacon is 32 transmtted even when
the transm ssion signal does not arrive at the
station, the transmssion tinme rate is as sufficiently
small as 1/4444, and this probl em does not becone
serious. The respective comuni cation stations are
gently synchronized wth each other while receiving
and confirmng the beacons transmtted fromthe

min R Mcoﬁomgé CRLd P 42 1 OR3c) WISTh A MW communications can

communi cati1on station jolned the network, the new

be CUBBHHN-LALEQN withehi WhSekanheacen FhaNSMraaion ddvdsngcan be
of the local station to timng at which a beacon is

rec80ted s Acbh el foe@mathRaRhghbor  conmmuni cati on
station. An exanple thereof will be described bel ow .

WEETG t hed neslgiusor amonmaxzmpdkl owfst ahi oprdeegenmit of beacon
exist, as shown in FIG 3A, a communication station
trafswidrEon) 1fimdag begiok t oant banskidatgdbedddanatthsy opeperirame.
timng. BOl shows transm ssion position (timng) of a .
Howgiearcoriher Ahbws tnad@df poaTPhe COMmATSPEatioPlsPaei 8 time in the
[ nunber 01]. The beacon transm ssion perjiod is defined .
superf Tase PFr Bei l1d566PPARNRT ARl oskpRECHH Tphaad; isgfrtated in
[meec].. Alsp in FIGS. 3B, 3C, .3D, positions depicted
the gl fi SISO 05t 9P BS n‘fﬁﬁfé‘rl§‘raﬁg‘é%' to B show

CWE‘:‘L%Z%%{%&] ]t.?l gfﬂgwn Af'tnerchpatti t 5‘? n%\é\'{i)éii)ﬁé n%d te F from

co S ron starts ‘trahsmtting a beacon 1 n

ran q‘%;t@n{%ag‘ | ¥n t@c@taqelgreer Jns%rtuiclﬂgdzggeti § rb‘é h@hich bea.cons
ongest

. eacon space 1 n t he ra_nge In whic It can
can' ﬁ% F!t¥§nsrﬁf\9:elae,a‘{ﬂats Yeh thabekhs 1ReaE9Rh NBYaBOL transmission

collide wth beacons

timing can be located. As had already been described with reference
to FIG. 3, let it be assumed that beacons are located in accordance
with the algorithm‘ in which the beacon transmission timing of the
newly-joined station is sequentially set to at substantially the
middle timing of the beacon space set by the existing communication
station. When Bmin is stipulated as 5 milliseconds, only 16 beacons
" can be located at maximum per superframe. That" is, more than 16
communication stations cannot join the network.

Although not shown explhicitly in FIGS. 3 and 4, each beacon is
‘transmitted at a time which is iﬁtentionally 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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transmtted from other comunication stations which
were already |ocated within the superfrane. For
exanpl e, when a new communi cation station [nunber 02]
appears in the beacon transni ssion state shown
in.FIG 3A, it starts transmtting a beacon at. the
mddle timng of 33 the beacon space of the
comuni cation station [nunber 01] while it is
recogni zi ng the exi stence of the conmunication station
01. After that, a new comuni cation station which
- joined the conmmunication range sets its own beacon
updhf SN %@ Lhpd s pBalogit may not collide with
the layout of the existing beacons. At that tine,
SimiCth edeh TBOUNDIE GAS,i eftefil @héd WD C3ASn Bcdiiicdy isthZ86hs have
use area (TPP) imedi ately after it has transmtted
beatdre Deaosnitasom [Himibgsdesecatredd laat ethen)samet isdot on the
preferabl e that beacon transmission timng of each
supenfitand .c acitval shetdogn tshosihis Heoregdabb ycah dpeddeglaced. Hence,
wWithin the transm ssion frane period rather than :
every JFEd them BeaqangnsAPALiém efiftihci epsly stthdpoimt . @ certain
Accordingly, in this enbodinent, the new | )
SUPRIIRAG c S dRdst ath®n E&fPLEEHMe t (FTERPEFR P heStations  can

b ' bstantial ly th 1 ddI f the ti :
rangi o FERGELT DisicoleaShRte i T i S PRROETT, beriod (or

i i n recei.ve_the beacon from ot her
the SR L FARE R YRR A R S Te beacons from boch

of %ﬂ@”“éﬂ iegrmﬁ.tu?it .a({%g[nn%@ael{iog%l as?cpe%ﬁﬁt !ﬁlet h@ommunication

state shown 1 n Fl It starts transmitting a

statiRACRAn RechbhRisB Al khEl BEa0in tde BRACRRAIPIESL VY |&111ded
it is confirimng the existence of the comunication

withSicaher BeaBehs 0l hatbmini@ i c 6 QIFRINE EAtlilodN 18E2LEOH the TOIS set
[ nunber 02]. After that, according to a simlar

at algor iddparfaans hpepiod il Ghe Heaana IRfobhetDRACHT transmits
space is

this resultant beacon information to the neighboring station {(which

will be described later on).

‘Also, according to this erﬁbodiment, each communication station
is ought to carry out reception operation before and after the
‘beacon transmitted from the local station when it does not transmit
and receive data. Also, even when each communication station does
not traﬁsmit and receive dafa, it is ought to carry out scan
operation by contin.uously -energizing the receiver over one
superframe once per several seconds to thereby confirm whether or
not the presence of the beacon from the neighboring station 1is
changed ox whether or not the TBTT of each neighboring station is
- displaced. Then, if it is determined that the TBTT is displaced,

then a target beacon transmission time in which a displacement

within -Bmin/2 milliseconds is stipulated as TBTT with reference to
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narrowed as a nei ghbor comruni cation station occurs.
However, as the beacon space is narrowed in this
manner, the band (transmi ssion frane period) is
occupi ed by the beacons so that a m ni num beacon
space shoul d be stipul ated such that the band may not
be filled with the beacons. For exanple, when the
beacon space is stipulated as the 34 m ni num beacon
space Bmn = 625 ["sec], only 128 communi cati ons can
be acconmodated within the range in which radi o waves
can be received and transmtted at maxinmum FIG 4
a TBTDVWSraip exadphiezef bgnther dgeEestatdibnbescddrined as “advanced
transm ssion timng which can be |located within the
targeipebércore. tr&mmsmeﬁpnthémérlasﬁrate@renanpbecon transmission
expresses the elapse of tinme in the superfranme of 80
timer |in setiids & dispbademshtwhivéfhhandrBrin/@t apédlipeconds  is
t he cl ockwi se direction on the circular ring. In the
Cipndaifice 28nSHAT | +¢ Kedingd 3% piaviegh$apdeh heaFPanFransmssmn
rangl(% Oto Fintotal are constructed as tines laved
tingi ARDacHTE EafoBEe s t REPTRREE ?’%th"Eﬁl%t’&“’S‘f delaye
BT i ch beacon transm ssion timng can be |ocated. As
'ad al ready been described with reference to FIG 3,
I ssuned that beacons are located in
ag%g?ggﬁggﬁ with the algorithmin which the beacon

t &@n%[ﬂ'es%'fo'ﬂnf:‘bmﬂo‘ﬂf tEQEst@l‘.’AcY ll%yo ' n%@aﬁ&ﬁ‘t 'dllpfh ' S shows an

sequentially set to at substanfially the

“exarp@ NGrOf thBe RLAGAN spacenseh by tﬁ&g%o%ah J Beacon offset
comuni cation station. Wien Bmn is stipulated as 5

- Infd¥maisaCcqnesz) ofl¥1d 6iHeassssibsdn Bt | ®eAltednalbt the beacon
maxi mum per superfranme. That, is, nore than 16

thatcogannileat rete Biat | BNS thannDécd0i BtabhBomet(wetdption time) is

Al t hough not shown explicitly in FIGS. 3 and 4, each
writheacom ithe NBOI field by the relative position (relative time)
from the position {(transmission time) of the. beacon of the local
station in the form of a bit'map. The example shown in FIG. 5
describes the case in which only 16 kinds. of beacon transmission
positions can exist at the minimum space Bmin = 5 [msec], by way of
'example, and hence the NBOI field length is 16 bits but it may not
always be limited to 16 bits.

The example of FIG. 5 shows an example of the NBOI field
indicative of the message that “the communication station {number Q)
in FIG. 4 can receive the beacons from the communication station
[number 1} and the communication station [number 9]7. With respect
- to the bits corresponding t¢ the relative positions of the beacons
.. that can be received, the relative position at which the heacon is

receilved 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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transmtted at a tinme which is intentionally displaced
froma TBTT (Target Beacon Transm ssion Tine) by a
small tine offset. This will be referred to as "TBTT
offset”". In this enbodinent, a TBTT offset value is
determ ned by a pseudorandom nunber. This pseudorandom
nunber is determ ned by a pseudorandom sequence TO S
(TBTT O fset Indication Sequence) that is uniquely
determined and the TOS is 35 updated at every
superfrane period. Wth the TBTT offset, even when two
communi cation stations have beacon transm ssion
FIGLi9) rgph bacat edret e ssamaiskBtbDn 40 depipeefirgyeshe marks.
act ual beacon transm ssion tinmes can be displ aced.
The Harke on thendwihdni tt Hedbeatonsthadl thdelavadlh seachoot toansmitted
in a certain superfrane period, the respective
the cepanemi.catlorhstpatoren dhe firahshit imddcegeesi teat Hdig beacon
. beacons in another superframe period (or _the neighbor
1s reAfHIRACaFi bHtifadedaYeant Fat dbge TRRE Bedcbrs fhenbeacon by a
both of the above communi cation stations) so that the
delagpnrupieht iodn Bmindtli.onsSémiladoognike mezk t¢e Bdgcominth bit
of the local station collided wth other beacons. The
indigefranitbati dhesttetticon iisclnegesvetie atOtSmdny daflapw@r from the
superfrane period in the beacon information and
TBTTt faR3di 66 tHhbeakes uby antddlaegcanonmd arfmehianet o t he
nei ghboring station (which wll be described |ater
ORLthéhG®, BCLOrdHidE 150 WALS eBRodiaBitibRACNater on, bits
communi cation station 1is ought to carry out reception
correpevadimn befoine nmndtafihacht ke beacsin ig aiwiddedved may be
fromthe |local station when it does not transmt and
depicgedi oy dat maril for evderwhenrpeaeh sscemmas cehéwnan auxiliary
station does not transmt and receive data, it is
beacgnght tramamitfgedut scan

NBAI FIELD:

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

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

transmitted to each communication station.
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operation by continuously energizing the, receiver
over one superfranme once per several seconds to

t hereby confirm whether or not the presence of the
beacon fromthe nei ghboring station is changed or
whet her or not the TBTT of each neighboring station is
di spl aced. Then, if it is determned that the TBTT is
di spl aced, then a target beacon transnmission time in
whi ch a displacenment within -Bmn/2 mlliseconds is
stipulated as TBTT with reference to 36 a TBTT group
recogni zed by the local station is defined as
"apgvanced target beacon transmi ssion tine" and a

{ NBAlaf BRI peacon transni ssion Meserintigich a

rh nl ac
JPI ok - - n
0t] PY &l efla 85y TR e piEL LRSI o LSRR SHNAE e
beacon fransm ssi on rnmeff,” and a tine 1s corréc
Inaccofaance W i the oSt derayed  TBTT. NBU FItLU
0As| one oBeAOHOr TRIREODGHT 2ms M (cedrRyranbaar anmMeFl G 5
shiows ah exampl e .of the manner in which a Nei ghborinag

| Beacon Dééﬁ%nzddﬁﬁbﬁ%mﬁdﬁ\'&g );Efr'%d;xdmsrv%e%ht@eﬁr
The fos é@ﬁﬁggﬁoﬁﬂ&ge epg®n that can be received by

1 L ac c-f:rl-Jr\n rar\anflnn 1-|rm\ LS weldl t tan aoan t+hao
|UU-‘-| ~J L \ r.l T ~J vur -t L ] Al ) crre

N QO , fi ptoMiggNIdes T08] STATEON A REOEI‘(’II& MEACONt ATre)

f rjom t hpCPRIREIHONPINGr 8FdEN ssion tinme) of the beacon of
The tocal statronmimnm the formofa bit—nmap. The
exanple shown in FIG 5 describes the case in which

ORiRY-PROCI SN @iF MBBEPRBATANS SSion  posi tions can
exi st at the mni.mum space Bmin = 5 [nmsec], by way of

exanpl & awskdepss hBendMBOinf !w%lléhl %ngéé}mhﬁu%@t@bas station A
but it may not always be Ilimted to 16 bits.

which joined the network sets the TBTT field of the local station

1

based upon the NBOI field of each beacon obtained.from the beacons
- received from the neighboring station by scan operation.

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

The beacon reception time of the neighboring station is treated
as the relative position :elative to the regular beacon of thé 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 on the time axis, whereafter this
- communication station calculates a sum of.NBOI bits of each timing
to thereby synthesize the NBOI bits for referenqe. A procedure

thereof will be described concretely. A beacon 1 is received with a
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The exanple of FIG 5 shows an exanple of the NBO
field indicative of the nessage that "the
comuni cation station (nunber 0) in FIG 4 can
recei ve the beacons fromthe comunication station
(nunmber 1) and the conmuni cation station [nunber 9]".
Wth respect to the bits corresponding to the
relative positions of the beacons 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
delgppo £t Etkdyy sdospawith | refidhreneranpl ehof tr@krEkGios, tDting of a
bit, first bit and ninth bit are depicted by the
beapemk§. Tike qearknapative Grtatdian | sidinest cthighainfopmation in a
| ocal station transmtted the beacon, and the mark on
mempRR 49 sI° - | TiiRcatlsee hatotheohdtolBqls f26Le| v%latamed in
at tining del ayed fromthe TBTT field of _the beacgn . .
the be‘i’i‘é‘?’éy afbtnthbf tashitpr | thesihaaigriyg fRd ﬁﬂfﬁ oh ? tion is

i cates that. the beacon |§?rece ved

stofoqiihy dUErAYBLT ARenaCCERT 3 MBS REBeAEsn By R ©)-

eacon a

Slm%g%%r%gggP ?gflsB'erfgg%:e@I cgljpoé‘fgah belag geé ahll-fir‘ﬁ' L:L)W PI? FIG. 6).

r-on correspon
“hiC£b&JE%c%eQ&RE1h§dnQEté§C€h¥eﬁBG§yf?@ld@e@fCE@@ 9¥1§hbor1ng
mar k for other purpose such when an auxiliary

ta ﬁ%&omé&tgmgﬂz@é DA rgfd:}L;Qd ALs04ssivibarl Yoba, o100,
the NBO field, a Neighboring Beacon Activity

1000 nfsHowmt bgn ~ONBAIE) nBoesd i el ned as anrliehtes the relative
information simlarly transmtted by the beacon. The

- posiNBAn fdfeltdrdesgc ritbesithe thpoTBrTofiéldceps i ahrdddye)sedf within

t he beacon that is actually received by the |oca
the stupisirémabas ethdfif théiceted ithe pedative wisithenbeficbiming at

which the TBTT field is not yet set. In this sequence, the place in
which the space (zero) becomes the longest run—-length becomes a
nominated place where a new beacon is located. In the example shown
in FIG. 6, the longest run-length is 3 and two nominated places
exist. Then, the communication 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 is, the
leading portion of the superframe of the local station) 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 positions

- 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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fromthe local station in the formof a bit map
Specifically, the NBAI field indicates that the | oca
station is set to the active state in which it is
able to receive a beacon. Further, based upon the
information of the NBO field and the NBAI field, it
is possible to provide information in which the | ocal
station receives a beacon at the beacon position
within the superfranme_ Specifically, based on the
NBO field and the NBAI field contained in the
beacon, the followng two-bit information is
as ‘NEUISHobt B8 {10 RAEBACORTTUN Gaki OfgsStati on. 38 NBAI
NBO Description O O BEACON IS NOT RECOGNI ZED AT
CORRRSEPORIDE MmubliME+ i On 1s BRACENAl Sr BRGAIENY £hl Aldxiliary beacon
CORRESPONDI NG TIME 1 0 COVMUNI SCATI ON STATION IS SET
for ThAGH: Mo sSTARE AftaiGORBESPOYRLNGE TtdE firdnsmission right and
COVMUNI CATI ON STATI ON | S RECEI VI NG BEACON AT
the CORRESPCNDIENG ThavE, ORTRPROCESSHNGcBEibNBO $iNBAlon Fé€ardhes the
shows the manner in which a comrunication station A
longggitc Fupol pREER L feEWSPRCS ef 2eide OFBTef pefdeRge (Hwwn by “OR
| ocal station_ based qun the NBO field of_ each

£ WRon b‘bt whiehy FP%WNP E Bagtdnst tBeeiRrdgPPPEHRY hatation is
ri statlon scan, o eratlo it
Syntgfgg RS THEa e o G H AR LAt O L Pln thB it iy, peacon to
e beacons fromthe tatlon du ng_t.he
the gﬁper frane b J *PEaN- gpgrgf Tﬁ1 fﬁgFégac%% %%cee%s {fie case in

whic&’xi %eOEOML%J.%glthHoé{Mo% %‘i:'aﬂgmlff‘s t{w%ata%QJ.llary beacons, and
the transmission timing of the auxiliary beacons is set to the times
of 6th-bit aﬁd 1llth-bit spaces. In this case, in the NBOI field
during which the communication station A transmits the beacon, in
addition to the relative positions of the re-gular beacon of the

local station and the beacons received from the neighboring stations,

- the 'positions at which the local station transmits the auxiliary

"heacon (relative 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 K which
- each communication station is in the stationary state and the range
in which radioc waves reach is not fluctuated, it is possible to
‘avoid the beacons from 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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as the relative position relative to the regul ar
beacon of the local station and the NBO field wites
this beacon reception tine in the bit map format
(rmentioned hereinbefore). Accordingly, the
comuni cation station A shifts the NBO fields of the
t hree beacons received fromthe neighboring stations
and arranges the bit corresponding positions on the
time axis, whereafter this conmunication station
cal culates a sumof NBO bits of each timng to
t hereby synthesize the NBO bits for reference. A
witRl QCedus €1t} i PosMddmmafi 886dr heth angiwiveldygd. Aalso, since
beacon 1 is received with a 39 delay of three slots
eachi thmmed branicos taratthent cansndspeanidrtliyngureferatabéacaturation
0. The communi cation station stores this information ‘
of theasysteammitindeforemce Tiverthet hnwkes| of sbegfcanise (NBOY fields)
field contained in the beacon 1 are shifted to the
receiRhnf I dile tighbatdraastarians Hromagsentainvention, even
sui tabl e nmeans such as a nenory (second row in FIG

‘thopgly = itgi df| afhpr Heddihyted e1Fddrdd 8KSHRB h&R@pnagcommodate
pes{ el R EL Bl g RS B G o Syoven
eSO SR | b0 000 o0 pascation
seatly (FUBLLE QROTbLOR BTG LP B ML, MR RTGp ot e

beadditG@heRi LB &liadesVRaPOSit | QN 19ket M R%Aln MALEN even when
the TBTT field is not yet set. In this sequence, the

a pDhACK ty) oMb GHindniRa8Pak st ZEINs hacmmddhies | engeptioritized
run-length becomes a nom nated place where a new

trafmacont Ssl pestelle 1o tdw@iaxanpl Besbownt rdnsrik&ioh, times from
the longest run-length is 3 and two nom nated pl aces
fremeangily Thénidihe edthmerdatdtdrerst alsi desArdbédr aboyes when the
15th-bit timng '
new communication station joins the network, the sum of the NBOI
fields obtained from the beacons received from the respective
- communication stations is calculated so that the center of the
" interval in which the run-length of the space becomes longest is
determined as the beacon transmission timing.

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

Specifically, when the communication station transmits some
information, the beacon transmitted from the neighbor communication

station is received and a sum (OR) of the NBAI fields obtained from

the beacons received from the respective communication stations is
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as the TBTT field of the regular beacon of the | ocal
station. The comrunication station A sets the 15th-bit
time 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 tine, the NBO field
in which the communication station Atransmts the
beacon wites each reception tinme of the beacons of
the conmuni cation stations O to 2 which can receive
the beacons in the bit map format in which the bit

cal PP ddONso  ¢RLE EIRANAINGHLO dentel Ab¥enPORS | DS the beacon
fromthe transm ssion tine of the regular beacon of

traddifi d=06al +shald O faPREKSEimibly.S is shown 40 as
"NBO for TX (1 Beacon TX) in FIG 10. Wen the
CETALINITC8hbes ShatpmteAstingnsRedstdddmitkvibki asye bvaofirich the
for the purpose of obtaining a prioritized

NBAX r &k sbs ofiormeghtofandl bite dndejinakhicht bght-bitthi #th-bit and
communi cation station searches the I|ongest run-length

6thgfitt peespatked Ahter of suheotdadnédetdorf BpspeRtivg received
NBO s" in which the NBO field of the neighborin o

- beacgng wgR icgleydmterbs(Pdd Hd vt §Fa eKPEALH s@}%rpttq'i“ﬁét is the

of the auxiliary beacon to_ the thus searched space.

beacpn, ofy 5hp| PG Eitatiep ard hirdse: ke 3 tion RRPCRSIE 1S not
[ I, ti t it t il .b . .

cars3 B e iBRe tBE ] SPh R PRI At 1 i RSaddnenicn is
i t i f. 6th-bit d t.,hsbi t . i

the | Beffbn' ek LOES, i [58) (AL HIBLEL (AR CEanmicason

perﬂygggUHi9§EkP §t@ﬂ%oﬁpéair%ﬂéghkﬁ Eﬂ@ Q CQQiséJ[ Also, this

addition to the relative positions of the regular
app1R@aceBrotht hernlmigalasstal i ofn@nkkidie ReasansorfEfioRing time
fromthe neighboring stations, the positions at which
76, tHe: | OealsSisatioan peianssids Ehgy abki kharYocal station is not
raised and the transmission is not carried out. Thus, when a certain

communication station wants to receive a beacon from a certain

-~ communication station, the transmission station can be prechibited

from: disturbing this reception and it becomes possible to transmit
and receive information with high reliability.

FIRST'EXAMPLE OF BEACON COLLISION SCENARIO:

An example of the manner in which informat;‘l.on obtained from the
"NBOI field is used will be described with reference fo FIG. 8. The
left~-hand sides of FIGS. 8A to BC 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

(STAQ) exists to transmit a beacon B0. At that time, since the
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beacon (relative position to the regul ar beacon) also
are marked and presented as shown by "NBO for Tx (3
Beacon Tx)". Wen each comunication station sets the
beacon transmi ssion timng TBTT of the |ocal station
by the above-nenti oned processing procedure and
transmts the beacon, under the condition in, which
each conmuni cation station is in the stationary state
and the range in which radio waves reach i s not
fluctuated, it is possible to avoid the beacons from
colliding with each other. Also, the auxiliary beacon
combh®{i A tBbHT 8thtYorPT1 510033 S| 3 | AlcdiQel BEHREAGRMut I failed to
transmtted within the superframe in response to a
recélBgy @feObea b Olropedf bbiaAs AreskAls 8842, t \WRHEBYn be set and
resources can be assigned 41 with a priority and Qos
traconmmsiboatifonttearbdxa-dn a0 desh BésetastateineaeBponse to the
conmuni cation station can i ndependently understand
arriggtlucdt tbbs oinimge gpseenthd theacef eienumnsmitthednabrbigre space
of beacons (NBO fields) received fromthe
of &bilgEB6T i Mt sttt dAmet helbrddenefi AveMBUn fieddnof the beacon
though it is the distributed control system can
trangmdSRRGIEEM the GPIPRDReR 08! FEetiRh 11 é&/sPderi ng

S ration _of the systemat eyery connuni cation .
s?ﬁ# 1S“‘si fRRS edBh ¥EoffuA CATFRRicatypR oftation 11

Fof? FTYHFert
di he, NBO field.af th i b t.hat .
e g e 0 L ECEH Y. D 8 LA scatson

10 18360 Of Qe LYRR g@g@;ﬁcﬂi&aka&%&&f ﬁgggggl}nggéggirsecem a

stati ons acconmmobd e prioritized

RASSHR! ecLoi R c angpi Ssi ' from, . X
e RS0 chd B ) Lok S50 L0081

- Furtdleyesiibenaihen: feve £ommRInisAl iQR18t 8kl Ahel QleBBohhB0 of the

network, the sumof the NBO fields obtained fromthe
commfacatEor eSed e froomidearespestidep® the bits indicating the
transmission timing of the local station, the beacon  transmission
timing is set to substantially the center of the beacon space of the
-communication station 10 in accordance with the above-mentioned step
1. In the NBOI field of a beacon Bl transmitted from the
communicatibn station 11, the bit indicative of the transmission
" timing of the local station and the bit indicative of the reception
timing of the beacon from the communication station 10 are set to 1
and other bits are set to 0. Also, when the communication station 10
also becomes aware of the bheacon from the communication. station 11,
it sets the corresﬁonding NBOI field to 1.

Further, FIG. 8C shows the case in which a communication
station 12 (5TAZ) joined the communication range of the
communication station 11 later on. In the example of FIG. 8, the

communication station 10 serves as a hidden terminal for the



conmuni cation stations is calculated so that the
center of the interval in which the run-length of the
space becones |longest is determ ned as the beacon
transm ssion timng. While the above description is
the exanple in which the sumof the NBO fields are
calculated by OR, a sum (OR) of the NBAlI fields is
cal cul ated by a simlar procedure, whereby a beacon is
not transmtted in the beacon transm ssion tine of
the marked timng under control. Specifically, when
the communi cation station transmts sone information,

comhiiei RAAGAN sttbaNsA L edrbf ompiderNaighbar: ncenimei cafh@iication
station is received and a sum (OR) of the NBAl fields

sta®obdmi DEdchhagt kBeodeBRONGhdCCele/ efoftiiidst@on station 11 is
respective comuni cation stations is 42 cal cul ated so

recéhaing hdhebédmaonni Sroot the aosmutied tiont heabeacor?), there is a
transm ssion tine of the marked timng. FIG 7 shows

possiellgtyc sbst nthiex eumaditat idmatstegdeni wilvhi olenshét the beacon
NBAI field is formed of 8 bits and in which Oth-bit,

at phe-gAme drigingt Rsbithafr ef nhkk eerreurdicagispnrbetBaIl0 so that
fields of re ective received beacons was cal cul ated

| the%@:sea%ysmﬁfr f Cekbiff ¥1theaehh obher sThaeNBYPeaidit fis used

ation and _hence the addition praqcessin
o gk 2%, RNAAHEROR, (HBSE ey hmBRe Lt T REATIAD Fhettenpts

to YdRalA WPhEN hacde t5acep L AT ORLERR Oy Non  the

& transm’ssion pern1ss Ji flag o

comnll ‘1@' E&gt é@é‘tio?h I’#{t arEgirﬁ:ﬁgr A!Lﬁotplé hﬁﬁOI aPPéic?sog Qhe beacon

e 6t it as wel hencé at the correspondi ng
B1 ‘Er@ﬁ thd  EBRmbs BOSII3ST 9P PRIAT 881 ONif | @da9tiddeto the bit

local station is not raised and the transmission is

inditQitiCar bifetUltraleS s sWBENtB8m LAY L 8F Nthe local station, 1 is
also set to the bit which indicates timing at which the
- communication station 10 is transmitting the beacon. For this reason,
even when the communication station 12 cannot directly receive the
‘beacon- BO -transmitted from the communication station 10, it
" recognizes the timing at which the communication station 10
transmits the beacon B0 and will not transmit the beacon at this
" timing. Accordingly, at that time, the communication stgtion 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 1l1. Of course, in the NBOI field of the beacon B2
transmitted from the communication station 12, bits indicative of
the beacon transmission timings of the communication stations 12 and
11 are set to 1.

The NBOI field in which the beacons are transmitted at the same
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comruni cation station wants to receive a beacon from a
certain comunication station, the transni ssion
station can be prohibited fromdisturbing this
reception and it becones possible to transmt and
receive information wth high reliability. FIRST
EXAMPLE OF BEACON COLLI SI ON SCENARI O An exanpl e of
the manner in which informati on obtained fromthe

NBO 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 cormuni cation stations are

. te ng .t ri ht - h .Si de ther f

tlm:l.rgggaa q:‘ha.% g:)f 'EE Téuonﬁl.ézaar 8nt .an% ltﬁnt ?@d tiprg uf.% the beacons

to ém%fet 'w\.{@h §$@r¥ 'o%%r 5.@319;&&' Velayrblg I &1§%f%gg%%nrg%)e That is,

case 1 n which onl y a conmmuni Catl on station

the ©XBOES #1bild apsMysed DEACARLBY. e thAluddiBe SUACEhe beacon
the 43 communication station 10 attenpts to receive a

collied@an sH¢hatdd | editsx &:06RI14E RABWREEO0Bhe PEOPR-hand side of
beacon transm ssion timng can be set and

FIG1rggansm ssi on of the beacon BO can be started in
response to the arrival of this timng. Here, the
béscodepsribeaghsmbbved aint Hhespadeeleds 8Ekommeeitatiin  system
that tinme, all bits of the NBAO field of the beacon

- -accctrlda}ﬁsmttot a8 ifr eRpeAtnethmen datdamuot gakbon 19tatiern). transmits
FIG 8B shows the case in which a conmmunication
ﬁea"FPBn lﬂ“’(‘"ﬁ?ﬁi’) YoookBAT t RRMBHIANTLOR PHALIAN P gihat other

communi cation station 10 |ater on. V\hen t he
CO“““&IBr‘rﬁﬁﬁf-%%t SGA TRt iR 1&6%‘?‘%‘&& sthe REdErFRCS of the local

heacon rec§| ves the beac e conmuni cacf

stardB3C M | ol CREd P et 0 e O O PR bR o SRR
commglhlggglgr?age%aﬁg 'bl:tgll% d Ctonn%)Pm Cl?(%]'ll, oor}:kst aIIelc%riv%Q %E’lg beacon

except di Cat i ng
signal so that it can detect that it entered the commum.cat:.on range.

e new

At the same time, such new communication station deciphers the
information written in the beacon and can transmit the beacon while
avolding "its beacon signal  from colliding with the existing beacon .
.signal and thereby a new network can be configured.

SECOND EXAMPLE OF BEACON COLLISICON SCENARIO:

In the case except’' the above—mentioned first example of the
beacon collision scenario, the beacon collision case is assumed.
This 4is assumed to be a second example of a beacon collision
scenario and is shown in FIG. 9. The second example is the example
in which the systems in which the networks were constructed already
approach each other.

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

cannot receive radio waves from a communication station 12 (STAZ)
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transm ssion timng of the |ocal station, the beacon
transmssion timng is set to substantially the
center of the beacon space of the comrunication
station 10 in accordance with the above-nenti oned step
1. In the NBO field of a beacon Bl transmtted from
the comrunication station 11, the bit indicative of

. the transmssion tinming of the |local station and the
bit indicative of the reception timng of the beacon
fromthe communi cation station 10 are set to 1 and
other bits are set to 0. Al so, when the comruni cati on

anaShAkblldka QLR0DEEONES SUAR0! hASLREAOMTAIAAE station

conmuni cat1 on I on 1 Setas e correspon

10 Mﬁg 'E‘Heel&nﬁr%nlcagyéﬁhgﬁzatfér@ 1§Cc?@%ﬁ éapr.% GAtch I(Qach other.

whi ch a conmmuni cation station ) Joined the

QuifONMMYALEREA R H1gN0&Of the  cOIMIHULALION @dedn ldhe above
later on. In the exanple of FIG 8, the comrunication

comfirtiida®ioh0 SRItMeasas thehidd@nniea M dial stotidd®e 144and 11 are
communi cation station 12. For this reason, since the . _

commomimatiicgt iWwiith Staahi @thk2 . cdrnotitr asogams smedhathdthethe beacon
comuni cation station 11 is receiving the beacon from

trandyd sgdamubiinindgoneStidtd oresbectiherstdtsions pbidshbakeétyot aware
that this communication station will transmt the

of HatAt that Hémsanmafprivipgtely tdna oferdppping with each other
comruni cation station 10 so that their beacons w ||

as havn ga mﬁhréﬁ%ﬁ-f&%ﬁmhefl\%@ 9% Plis® .ugegumipg that the

avoi.d this henonenon When the conmuni cation statio

respﬁft&FFeﬁﬁF§ °pd F@Eeﬂ@gephéaﬁgﬁcﬁﬁd FPaFeEQFVe§“?ﬁ@e able to

on 1 fron1the nlcat ation 11, t her
tranbs?nlt he GECF ?d O)t"lill Jt?élacél en %h?]f%mO(t:%lérS an acc1dent 1n

wh:.(ﬁlo ”b&é‘&s o%]@h' ogegé]ecfﬂea%q_attkgﬂs qfoo]tlﬁ.%elblwtlt}n each other
I ndicative o transm SsSi on 0] e |1 0Ca
as s%toalh' 9R. ricl SB.
Such collision of the beacons can be avoided by the following
processing.
TBTT OFFSET INDICATOR (Offset Indicator):
FIG. 10 shows the TBTT times and thA’e transmission times at
‘which the beacons are transmitted in actual practice.
The beacon transmission timing is determined at every 80 [msec]
in the step 1. The beacon transmission time determined at every 80
[msec] is defined as a TBTT (Target Beacon Transmit Time)}. In this
embodiment, in order to prevent the beacons from colliding with each
other continuously in the case 1like +the above-mentioned second
example of the beacon collision scenario, the beacon transmission

timing is displaced from the TBTT time intentionally. For example,

when the TBTT offset is defined such that +the actual beacon

transmission time 1is set to any one of TBTT, TBTT+20[#«sec},
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al so set to the bit which indicates timng at which
the comunication station 10 is transmtting the
beacon. For this reason, even when the conmunicati on
station 12 cannot directly receive the beacon BO
transmtted fromthe comuni cation station 10, it
recogni zes the timng at which the communicati on
station 10 transmts the beacon BO and will not
transmt the beacon at this timng. Accordingly, at
that tinme, the conmunication station 12 sets the
beacon transm ssion timng to substantially the m ddle

I3 he ShAY t he.bea tt.ed f
T %%ﬁ%gggiron staﬁﬁgﬁusfﬁlandgﬁﬁghgggig]6ﬁ’the gg?%[usec]
transn1tted fromthe communication station 11. O

TBTTH R &l sehl t ndSNBEROYR el 1 of FERe bbBcontB® TBTT offset for
transmtted fromthe comuni cation station 12, bits
trapggitediniove beacehel halstenmineh At svieoy shpengmmsf peléod and a
comunj cation stations 12 and 11 are set to 1. The
TOIfBOF1E1R| dWhachhivdhlt Be escahbedr datpano®t tesdhtadnefe in the
45 tim.ng as that_ of the conmmunication station

beagp t5 FRASESRN %@af@oﬁsbef%ow% tFENRNE Rt HEHG: REESEE amount
d d .t hi h . t he NBO
exor T TBrR B8 49 's%&%cﬁ”?ﬂ%% Ehaa ti™ihe beacon
CQJ ll'l%' o Slgf_g] Q:rgaE exa 8\’\@1 02 t thf.'nun:.t of 20

r|g t-han escrl ove

eles co nlcatlo S acc rd| gto
fﬂseﬁi aFne st eﬁ%ﬂ"}%mtsﬁt B 5@&&5&%‘ | PRASRRT oo e ined by
con information to other communication station so

a SW TotHEP: EBﬁniWﬁ?ﬁﬁ|q&ﬁpéﬁﬁ?@oFFQ%quﬁéégﬁﬁl%Et?Fﬁ%Onally is
eX| nce_of tation and can al so recogni ze
refets ng?mﬂ?k db&%ﬁggﬁgﬁ?t§The new J

Also, a TBTT Offset Indicator Sequence (TOISS) field shown in
"FIG. 15 is defined as one of information transmitted by the beacon.
In the T0IS field, there is written a beacon transmission offset
value indicating_. that +the amount in whieh the beacon is
—intentionally displaced from the TBTT this time and transmitted. The
example of FIG. 11 shows the case in which there are provided seven
-stages of the TBTT offset values and _the TOIS field is expressed as

3 bits *2 *3 > = 77 When other packet is transmitted in the TBTT

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

station which can receive the beacon.
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comuni cation station, joined to the network, receives
the beacon signal so that it can detect that it
entered the conmuni cation range. At the sane tine,
such new conmuni cation station deci phers the
information witten in the beacon and can transmt 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 COLLI SION SCENARI O I n the case except the
above-nentioned first exanple of the beacon collision
_SCEQarder,crﬁbﬁd beaeoR, Cild OPhEaRALSn AR ssTHL S time is
is assuned to be a second exanple of a beacon
dispbitedi On aBEEPRride afictH StiIsOWIrT Noftdat 9. i hensSeGoPsk cases
exanple is the exanple in which the systens in which
like he' et woeksndieeganphst ofct Bea@dn eadyligppf oaebneatdr, it is
other. As shown in FI.G 9A, the conmmunication station
posgipYesTD) avidl tthise acondent cabi ehich atlieorbekboqhSEAGhals collide
. exist in the range’in which they cannot receive radio
WithRAch /T aceRpANMUSAYi on station 12 (STA2) 46 and a
cQ nication station 13 (STA3, and the conmmunication
statd o TT1GTARGE t P Remdivieab¥okhst As¢wsiprRpdom sequence such
co nicate wt ach other. Quite independently of _
as ?he%rj eT S BFENi %I%et \%@enlst he S087E2M cSRPHIEafP opxample of a

cor I8 BB AR ETMLE 0 St 202,30 AL AS e o 16

conmmuni catt ng w ac

bit; a{?ﬁﬁgﬂﬁﬁmt%%ﬁﬁghééiQH %%ghgggefftﬁgg E%ﬁg g:kﬁgained by a

I ch are not awar hem at

simpiRf @&lUAREE]dh 22 LY eL L AR ith_each [ _
“Shown on the right-hand g?%g%ﬁmtél & ?%%gﬁg,o 38 updated bit

by HSSWY Nthd RALuENBLLE BSREAY) UenSt-AI100Sn b E HBYES | &t erga, 83,
and that they becone able to

valugs 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 effectively avoid the accident in

which the beacon signals collide with:each other continuously.

- While the definition of the TOIS field has been described so
far as the information contained in the beacon, instead of the TOQIS
field, the content (TOI sequence) 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
register 80 is fransmitted 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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transmt 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 avoi ded by the

following processing. TBTT OFFSET | NDI CATOR (O f set

Indicator): FIG 10 shows the TBTT tinmes and the

transm ssion tinmes at which the beacons are

transmtted in actual practice. The beacon

transmssion timng is determ ned at every 80 [nsec]

in the step 1. The beacon transm ssion tine determ ned
perjpdégelly 80as [ mseckuls, dehienedatson ¥BIdh ( Takgebed the beacon

Beacon Transmit Tine) . In this enbodinent, in order
oncey peedeet tdldebedeconsaleemiool Ithei NJOWs t hiefdmatdbher of the

continuously in the case |ike the above-nentioned
tragapLRfone edRfien ofn th e ipeacsnn tod | fashdpanstentréxebyt pbtain the
nex%eﬁan transmission timng is displaced fromthe TBTT )

i RE Tt MY SASI Pt RS sekaapler thehaesxthEBTRL ifetsbefore it

i f.i,ned such that the actual beacon transm ssion
rec%?s"r’régse itshesg’tea{xdnany one of TBTT, TBTT+20[11 sec], 47

TBIRI£40[ ] t : TT+60[ / t sec] TBTT+80[ Ft sec),
TEFFCIO0 | S48 “FRRT: 13070 S6C] CAE SHoRAPn TFeLoBg could ot

traﬁiﬁﬁfrgﬂg QEE%%B Q@rtLgaQ§$Lt££ngkfﬁgﬁ?ﬂ§%nt%§ fEFsgransmission

deternmined at every superfranme period and a

statidl didsdtineh el IbReodeserbpedo fgtfyy_é?ngﬂg'¥§%€'¥hat the

the beacon is updated. Before a beacon i
beaddransfinshnedsidhec ififrgeloranmunt cifd o the TRITiFRYNP& time b

selected randomy this tine. Wiile the beacon i
trangwingingsabh témvesi asdehé Mol alequbfcsinito0isedlence) .

[Ftsec] step, it is not limted to 20 [Itsec] and may

b SEPETNN ERANSMI G5 TONR ITIT NG t AL ERAITE ONNREQUEdi:spl aced

fromthe TBTT intentionally is

In the case of *"“the second example of beacon collision

-scenario”, there still remains a problem in which beacons will
collide with each other once in several times. Accordingly, when
each station recognizes that the TBTT fields are set substantially
simultaneously at a plurality of stations, it can transmit a TBTT
alteration request 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
the local station did not receive the beacon and at which 1 is not
set by the NBOI field of the received beacon as a new TBTT ({(new
TBTT) . Before altering the TBTT field in actual practice after the
new TBTT field was set, the communication station writes a message
of “new TBTT field is set and the TBTT field is altered after XX

[msec]” in the beacon that is transmitted from the existing TBTT

field and alters the TBTT field.
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referred to as a "TBTT offset”. Also, a TBTT O fset
I ndi cator Sequence (TASS) field shown in FIG 15 is
defined as one of information transmtted by the
beacon. In the TOS field, there is witten a beacon
transm ssion offset value indicating that the anount
in which the beacon is intentionally displaced from
the TBTT this time and transnitted. The exanple of
FIG 11 shows the case in which there are provided
seven stages of the TBTT offset values and the TOTS
field is expressed as 3 bits "2 A3 > = 7". When ot her
paCRENTERMAASURENAGAENS T IDIFFERERTE of idodbk FREQURELON
should be transmtted after the transm ssion of the
abBert packetmelchanbeen ndedembiing fa equeEdblynebserfved clock
that the beacon will not be transmtted at the tine
fregyeppe tacansntdsibetivest atthen Ferpmetd veo.cdmmunhcatgasestations
.a bit indicative of TBTT+X is set as the TAOS field
wildnda hdesacibednhatWhemi sthe nelodacreguenzitissstbnthe respective
s not the intended tine is transmtted to the

comﬂ‘éﬁug‘h%ﬁ‘?’h g“%?laﬁqso n2fhi dAfEsRePBceidFéithe@hebtdrmiggion and

rech tflcgzsc i.bed ab oV since the eacon transm ssion. tinme
PRELGH o riddees oS dafERSwi TH t FESPEFF BT f SeE PRS- I 2
worst cases. |ike "the second exanpl e of beacon

aicfgiened o sE&nari 60 opp fg HIISYFBI &5t GraRfi¥reRE of a clock
accident in which the beacon si gnals collide wth

fre@yicyot Rerclookt ifneQuetagy iEheliBRTacefif 3t Casebd gtveéh [msec].
by the pseudorandom sequence such as a PN sequence.

If fldh dizplacaméeh@giameFRons NPt ais £X%NER| €hote bccirkClhtaccident
arrangenent in which the TBTT offset is generated by a

in ¢Bichi thpseadosmntommsEgsence tiMisgguenee)ap haiticasadie other.
obt ai ned by a

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

the beacon transmission space of the local station. Then, the

communication station matches the beacon transmission timing to the

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

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

‘peripheral device is changed or not. Specifically, when the
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sinple calculation. A bit string set to a register 80
is updated bit by bit to the value obtained by the
addi ti on of adders 81, 82, 83, values are obtained
from predeterm ned 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
of fset. According to this arrangenent, it is possible
to effectively avoid the accident in which the beacon
signals collide with each other continuously. Wile
the definition of the TOS field has been described so
comraniastide kndoidmt +efe B ad NBatdn t BeoReacitw communication
instead of the TOS field, the content (TO sequence)
stagfionhdupsradurandecvsequenceths egpimstuaiic80iahoswrtiidn transmits
FIG 12 will sonetines be transmtted as the
the ResFaee | Yiticonind ndrt rthehaebeqommungagnont hetzoimrepppears to
of the register 80 is transmtted as the infornmation
thee i@k REFeF nleher BeIRBIET thicth cbrfrumefiior atronsmhittedd by the
aborecElved thgt S|%nal extracts information fromthe
Y8gPEPEP™ 93 t e L e aliBeRhEMA Fﬂmlmmcafzoanata&aﬂn could not

_ TOI for tion. The TO.S fie
recft2 Pobefedion Bt heSps Pangfrfiof haf pBiigh beacon

di cal |
couicﬁ]aﬂ 'tf‘eéﬁ \.be% tsroa%rpt zlh comm e[tlag'lt::rjhca té&:)'ﬁn 8ﬁ8568 therein

resu e stat’ion Whi recelive

sucReeREBSADIR .t @neal ¢HL aESHﬂ#‘lE’I@lJ Q34 91?:9’8*{5' ggu?ﬁ L0E receive

transmi ssion station In ree-runni ng

the t B84E&HY £l thel @%men%éﬁmgﬁiéﬂl&m%ttatEgoHeEﬂrle Bsﬁiurallty of
after the next TBTT offset before it receives th

cabeaenn.i tAlR@onss t dSrL agt WHRN abBeet ENRAITSEBn station has
station could not transmt the beacon at the tine as

leff t f¥om ebids tetwdrke ankanismisdiols That h@gh+fddB14RE of such
beacon reception station of the fact that the

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, wheéreafter it updates the 1list
(Neighbor List} of thé 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 frequency difference information is
- obtained by beacon scanning. When beacon scanning (countermeasure
processing against difference of clock frequencies) is started,

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

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

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

information collection required for clock frequency difference
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beacon transm ssion timng of this tinme is not the
intended tinme by transmtting all zeroes as the TO
sequence (TA Sequence). BEACON TRANSM SSI ON TI M NG
ALTERATI ON REQUEST: In the case of the second exanple
of beacon collision scenario", there still remains a
probl emin which beacons will <collide with each other
once in several tines. Accordingly, when each station
recogni zes that the TBTT fields are set substantially

simultaneously at a plurality of stations, it can
nsmt a TBTT alteration request nessage to any one

tra
COUBFeIRP PELc oS t BRASH sSThen cemmiiigRgiofhestation Continues to
ni.cation stq%#g whi ch recei ved such nessa
t

att&QoruR,cal ! . ssage
scans the T5&4¢6n RGPS gHborli nh%st AiPeh afd «9eed. g If the

did,not receive the

j ich he, | ,ocal atian
beapbll® A %%C%FVE i ch R sségt éhﬁn by 'fhe SREB¥Gadiignof station

beacon a
compPEed 8GRI MRdT0eace TBTT, (new TBTT).. Before
m%Itering the TBTT ?ig%%éﬁqgaggtUéFh%?a%%?égxé tSEaFﬁgn and the

TBTTEM BRI S £f L RE dr 98s: veRl behPEL GHTRUACAL | tatj o | cat]
wites a message of "nSM/T%TTq?ygkgﬂiggg%ﬁ'g%%’?ﬁgmunlcatlon

stalBl thel dobtaial t ehed Bider £XXq[ ngeClhel Nrd b8 RACHBacon by
that is transmtted fromthe existing TBTT field and
examgirtiggs tthee BT 4t elbicH0tROUNEERMEASYURE AGAYDSTand the TOIS
DI FFERENCE OF CLOCK FREQUENCY: Next, a nechani sm for
fieldandiheng thed HOISr diie@dofisa sekoak TBrEegueneyaOChedid¢®at received
. between the respective conmunication stations wll be
timgdsc ppeted iram tthe tdbak faregtienci es of the
re%%ective conmuni cation stations are different,
dPReR Shet FARS nFevenreand wrd&spri bn thei begacorcald bits are
non thet&espective stations. If a difference up to

S€T 20° phnffs TP| SREATAS" ahndteatiidgy BT Td%e| gdk 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 83). ?hen,. the beacon of which TBTT fiel& is most
delayed is judged from all the beacons received until the timer is
ended (step 54), and this delayed amount is stored as a moét delayed

timing (Most Delayed Timing: MDT) (step S55). A wvalue which results
froﬁ subtraéting a previously-set a [gsec] (for example, 2 [usec])
r‘from the MDT obtained at the time at which the timer is ended is set
to @ (step 6). Then, it is determined. whether or not a 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 57)7 If delayed, then the clock frequency of the local
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frequency, a clock frequency is displaced 3.2 [u sec]
at 80 [nsec]. If such displacenent is left as it is,
then there occurs an accident in which the beacon
transm ssion timngs overlap with each other.

Accordi ngly, each communication station continuously
scans the beacons transmtted fromthe nei ghboring
station nore than once at about 4.0 [sec]. In that
time period, it is desired that each comrunication
station should receive over a tinme period |onger than
t he beacon transm ssion space of the | ocal station.

sta{ﬂﬁﬂdji%%1a§Q&“HnR§@L£QﬂﬁﬁﬁatiOn mat ches the beacon
transm ssion timng to the nost del ayed beacon

trﬁcrh%q?diﬁklotnﬁgl nkﬁ] h(a;li)B-I\_r-Q %F:otcggsfzsx)%ryr}'l geiv%%ti %Hen the clock

station. oug e clock™frequencs I'spl"aced
fre?im{é?,x'&ﬁt @5¥h1@gmkﬂ§§ﬂi&ur§@&ﬁbﬁ'{@ HEEEPQC&T, 420 time is
sec] at maxinmum the comunication station can nake

fundﬁémalgowatj%@eas%_esac%&haﬁégt QitHOREOlnddhe ddiBya@ ciock
within the local station after it has obtai ned

fredlichplyaceietle | 6driiBlda®ton | Btaddbd | 80id©idd16rithin the system
above-descri bed object, the beacon scan is carried

and duncenior terpdssitdrf tonmawhisd gle blheidéndt e pihigBNELInsmission
of a peripheral device is changed or not.

and Sprasrftiical [himinbenwihe dfiftoamdindvertiagn witdt iemTh other. The
recei ves a beacon froma new conmuni cation station

abowdtdergribed besloon schpsetheisonhenvghie othat aiHowld be set in
transmits the nessage indicating that the new

accotdanuBi GathORhst alpe@h f APRERIS toquia fﬁcﬁh-mn(ieﬂg |lcavehrol and
together with information transmtted by the above

may lpeacba. 1lohuwet delrginwhen t he communi cation station
could not receive the beacon fromthe comrunication:
sttaei epanf sphtehibebiomt ssdulted be recelutiiveby faliqrtt lpace of
conmuni cation station stores therein
“about 1 [sec]. When the above-described clock drift wvalue is
extracted, if it is determined that.disagreement between the clock
frequency of the local station and the clock frequency of the
neighboring station is not so remarkable, then it is possible to
-further suppress the influence caused by the clock drift by using a
method for setting a longer space stepwise.
| STOP RECEIVING BEACON OF SRECIFIC STATION:

Although each communicatioﬁ sfation receives the beacon
transmitted from the ﬁeighboring station in accordance with the
above-described procedure, when it receives from the high-order
layer an instruction message of “stop communication with this
communication”, it does not perform reception operation at the
beacon transmission time of the communication station. As a result,

it becomes possible to decrease unnecessary reception processing

between it and a communication station which is not relating to the
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such information. When the comruni cation station coul d
not receive the beacon fromthe sane communi cation
station over a plurality of scanning, it becones
aware that the above comruni cation station has |eft
fromthe network and it infornms the high-order |ayer
of such information. Alternatively, when the
conmuni cation station could not receive the beacon
fromthe communi cation station of which beacon could
be received son far, it regards that the presence of
the neighboring station was changed and it inforns
locdhhe S'Bhﬁfb@.r dfnckayekr b@f:orﬁé'é: hpésrgi%rlga‘:!)() ontribute to decrease
successively, whereafter it updates the [1Ist

of phieeghbaisdriptt pn Of TR ELHLr@RROEE NBesHadkl 8. »NeXd communication
details of an algorithmfor counterneasure against

witdi this erwenuoficetbek ftaquenciesivdddd keoteseti bataNotthdevices
reference to a flowhart of FIG 13. d ock frequency

of dhef commeri¢atfionnmttathons idbiai hesudy Wsacamuthentication was
scanni ng.. Wien beacon scanni ng (counterneasure

notppade sy ¢ agalmstrugitelepbeneeens. cl ock frequencies) is
st atinmer is set to start counting 80

first
[ THHOPNOF SPAGET 5EAEEN (St Framenspaqeliss
de e%a%pﬁd whet her or not this count is ended (step
Si %1‘“ &Yt he® cotift FRSBhdSWCht has bdheonIBERHIA g afdstem, a

Lnf.rmation collection required for clock frequency
P lu{déhflfq:é’r e%% eP a‘-g'ietc ot EttedSufEireednatd® FRe this example. The

i cati stati qQn continu O .attenpt. to receive
e S Bt e e MIEL bR S BRe BsheotRtqence o
Figrecei ved (step S2), then the comunication station

conpares the TBTT field calculated within the | ocal

stal iafe apkbrete spEBLT filld of d NG Qe Led H8RACON ot Inter

with each other. "The comuni cation station can obtain
FramehespbBe] Wwhetd 0f 4 hensecepaadtbedeed BYa an LIFS (Long Inter
Frame Space) which is a long packet space. Only a prioritized pracket
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+ randomr value is obtained aff_er it
has been determined that the media is clear. To calculate the
random-backeoff value, there is used a method that is known in the
existing technology.

Further, in this embodiment, “LIFS” and “FIFS+backoff” (FIFS:
Far Inter Frame Space) are defined in addition to the above-
mentioned packet spaces “SIFS” and “LIFS+backoff”. Although it is
customary to apply the packet spaces of *SIFS” and “LIFS+backoff”,
in a time zone in which a certain communication station is given a
prioritized transmission right, other communication station uses the

packet space of “FIFS+backoff” and the communication station which
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examning the tine at which the beacon is received and
the TOS field. Wien the TOS field is set as TBTT+X,
t hat beacon received tine is omtted fromthe total
target. Wien the TIOS sequence is witten in the
beacon, all bits are set to O 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 tine is omtted fromthe total target.
The communi cation station cal cul ates "del ayed anount
. of the TBTT field of the received beacon fromthe
1S PBYFRf tBRdPEhPEitnat edes wEbdi patiet | eade sdat$SINE' o tITFS. The
respect to the beacon of the total target (step S3).
paxr oh ¢ elnfe a8t ofn wihéph TBTRekitain icommpsicatigimyshtion is

ed.fromall the beacons received until the
sivhf hUasd.Crom NS eRS on G| ¥135| b ciesnribRg below.

AL e
SN ol WS BiksFobota SRR e o« <
condlind HREel SafBOEALAS S8 nd L SubBhGEF) %Ts‘,}fﬁ';bae'grap%r time

det erm ned. whether or no a p03|t|

peridit affer t RBeVal M MALCH r tr n
[sec] fromthe . NDT 15 dgfayed ??%n1 agggfoc ¢ "oftunication

| statfilcRqUEnay Rést h:&ah@ﬁaiijcte@t FhbOhdatbaP ) giblndel aé(fijorltlzed

then the clock frequency of the local 53 statlon 'S

trand@lia¥esn arigﬁfte P 532 COREH NG 4 %Jagﬁg%%b Q¥CLRL Of esnseI rn %0 which

even when t cl ock requency coniuni ca

the %k%kbﬁntk &SRl s._fundament al
adj ust ed %% accé?gb%%?%ﬁ}?hlfh%yﬂ%%t &?Pgﬁéal%?%cE;ansmlsSl°n
rlghttﬁg%ﬁégf %elerg GOMMUGAL IR SHAchohe8 ! FE LG ME N ven as

- this transmission prioritized interval. This prioritized interval is

defined as TPP (Transmission Prioritized Period). The TPP is started

immediately after the beacon was transmitted and ended at a time

.passed from the TRBR field by T. TGP. Since each communication

station transmits the beacon at every superframe, the TPP with the
same time rate is fundamentally distributed to each communication
station. A +time period in which other communication station

transmits the beacon after the TPP of one communication station

elapsed is served as an FAP (Fairly Access Period).

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

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

after each communication station has transmitted the .beacon, the TPP -
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and hence it is possible to avoid the accident in
whi ch transm ssion and reception timngs will drift
and overlap with each other. The above-described
value a [g sec] is the value that should be set in
accordance with the specification required for timng
control and nmay not be limted herein. The scan space
is first set to be a relatively short space of about
1 [sec] Wien the above-described clock drift value is
extracted, if it is determ ned that disagreenent
bet ween the clock frequency of the |ocal station and

of the doneknfieeguancytafiohhemingl ghkordRasat 8tédNshdh NGdacon is
so remarkable, then it is possible to further

ass$gmed essheh@apnfilsuencd gnadsed tay thetdhdCkodidddonkling to the
using a nethod for setting a | onger space stepw se.

dur&TPn RECEItVeNG IBEAORsER SREC| th< BAATEEN.endetthoingh the next
each communi cation station receives the beacon

compRRkEFY ale § tRE O t transaiighbbié fepastoati on i n accor dance
wi th the above-described procedure, when it receives

f ke the gifE8r bt SFayerd admmadiatrdyl oRf Hessale @reacon was
nication wwth this conmmunication”, it do
tra?ﬁﬁléﬁﬁgfgguwF¥c8 t?%ﬁ?ﬂﬁferépﬁoﬁrﬁfeT?mﬁnWﬁ§£ﬁ8ﬁ is n°t 11mlt9d

atio

t f.th {
TR R T L B O e
pos:.t%.%q'pt(ltq I ﬁg&f?‘ SL'H@I)EQ?&%@P&H%E‘&RJ%%QOQ 5§OX\[{mU gl%at I 9{1]9 TPP may

tation not
tatli us ce. it b c S oss 3@
be ée%’rnggi;ém epg\cfver conésfg{perrp%'£J T %O“f n?te Er 1814° Further'

as ggfsaﬁ_ g gp connunlcatlon wth this
CEHure F‘Fo t dHGR" TS TRIGEE FEnPRRIT9Dsisipg the period
_ devi ces of the communication station, it is issued
T Tﬁﬁeﬁh§5t+ﬁ”RQ§ﬁﬁ|05ntQ%STBTT 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 statioms can
.transmit the beacons at the ™“LIFS+hackoff” 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 CTé
packet, data and the Ack packet which are to be transmitted later
~are transmitted at the “SIFS” space. IFS parameters in the FAP will

be shown below.
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not made or it is instructed by users. DEFIN TION COF
PACKET SPACE (Inter Frame Space): Simlarly to the
cases such as the | EEE802.11 system a plurality of
packet spaces is defined also in this exanple. The
definition of this packet space will be described wth
reference to FIG 14. As the packet space, there are
defined an SIFS (Short Inter Frame Space) which is a
short packet space and an LIFS (Long Inter Frane
Space) which is a |l ong packet space. Only a
prioritized packet is allowed to be transmtted at

the SIFS pacKABLEpAIRITINGJOBt hies PAFAMKEER BN ead | owed
~——+to—be-transmitted during the random backoff packet

BPR OFp) whﬁ.chhgcggs L ES+ 'a%gal ue_is obtai hed
é bkl has beemmdet er nj ne at |t he Eﬁg 73" ¢ cl eamrrceEr
Fo—caleuatle-the _randombackoff vdlue, there is used

a method tHat isEdm®wn inf thertsexi 4t ithg+d-@ernol ogy. x/a

(I el end1| LU el B el @ PPN PPN O L

Furt her, | n thqﬁ; S&gﬁ et =S a.ll‘:Jl T patKot—
(FIFS: Farllnfer Frane Spac8t®®r e |d&FiSHeckh hdditi onv/a

to fhe aboje- mentjoned packel,. spaq ess'_t';@lsgg; and  arrer rTs was
0 a

cigpoieadrag kqff " . Althoughlit i s cugtonary ply tHseEIvED
paEREPSspades ofma¥®kFS' gnd "Ll FS+hackoff”, 1h a tine
zone in which SEEN N qonmBATRCat | orsigs atdcon § S CTS WAS

a prioritized TtA0aM ssilon right, {other conmuni cati on

stati on us¢s AR re@36HEL Spag%of FI&%Q@%OT" argkTer parta
whi ¢ 5

L the comunication statio b i S glven tjhe was recexveD
priority uses the packet space of SIFS or LIFS. The

par a%‘aph "tinme zone in which a certain conmunication

sP8t *8f otheyi fepda pri shet FPRJareanshis stomuriighttion station

whi@hllté%%s%?%%é&ku%%ebgéég%on is given the access right and is
allowed to transmit the frame after SIFS time passed. Also, the
- communication station which is designated by the communication
station which transmitted the beacon is given a prioritized
transmission right and is allowed to transmit the frame after the
SIFS time elapsed. When an answer to the CTSs paékét is not received
although the communication station which acquired the prioritized
transmission right +transmits the RTS racket to a specific
- communication station, the communication station which acquired the
prioritized transmission right transmité again the RTS packet at the
LIFS space.

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

SIFS+backoff (Backoff) frame space. However, it is frequently
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TRANSM SSI ON PRI ORI TI ZED | NTERVAL TPP: Wil e each

comruni cation station is transmtting a beacon at a

constant space, according to this enbodi nent, during a

proper tinme period after the transm ssion of the

beacon, the conmunication station that has

transmtted the beacon is given a prioritized

transm ssion right. FIG 15 shows an exanple of the

manner in which the beacon transm ssion station is

given a prioritized transmssion right. FIG 16 shows

an exanple in which 480 (usec) is given as this
obseryRd i dtonthei diiiEdz econmindicaglion Thitsitdohorids zad means to
redaterval #% defined as TPP (Transm ssion Prioritized

BEPBT) . ik TR i scuturdsdtipmmestatisly afftish t kequired the
transmtted and ended at a tinme passed

pri??%%?%#éfgﬁigsﬁﬂgFﬁo%yriﬁ?tTéP? % tre each conmuni cation

superfrane, the

t at i .S_th , at per |l
LA O A Bt IR DRSO AV ShL SUPELIEATSS L s s

TPP Wi
rigHtStek a i.cati,on statign. A tine .
lgper i odgﬁﬁ%ﬁi 8?1}?0? %(%1 co tﬁll%ca ST ns?%ial%or? ther, fopmpgication

oetion bagens Siogrdd SERLCL SO, 01100 ) e
SR A e AL 0 P B SR BRe%H s o
weaftal 86y E Pl S EL PR e

o NS ATchSukl LA, (LS a0 ppcnanion

communi catl on statil on_ S_ _ !

b A R TR R A, ocmsrea cne
T Lhe TPP ol apeed and The TRB | ' endeh when hY nahp bover
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 4is discarded and bther communibation
station acquires the access'right.

The fbilowing controls are required depending upon the kinds

and states of the respective communication stations.
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comuni cation station transnmts the beacon. Wile the
TPP is started imedi ately after the beacon was
transmtted by way of exanple, the present invention
is not limted thereto and the start tine of the TPP
may be set to a relative position (tinme) fromthe
beacon transm ssion tine. Also, the TPP may be
defined in the formof 480 [u sec] fromthe TBTT
field. Further, as shown in FIG 15, since the TGP
area is expired during the period T_ TPP that is
based on the TBTT field, when the beacon transm ssion

| TARLENp SESTING fyfedrdupanxmamize TBTHewf f set, the TPP area

is reduced. Here. a packet space in each field within

tlmnsaqoerfrarremmL e flesgri l%gd. %n Sgolgze FAP
B%gﬁﬁg@”%Jl conmuﬂﬁcat on s%%igons canéﬁﬁiansn1t t herrreeer
heAtaRs at |t he "Ll FS+backoff" space and hence it he
AGE6SSL1 gt eaneesdcqul red=iy fajr contentidn  arres seacon -
COorickrP| . FOr ESFRPPEN | p—order—to6] acEIA $88CH hd accesswas
right. thelRTS g8tRet ang sHW¥™™ conmands are TRANSMITTED
withaRed¥irdt efl at the "Ll FStbackgff" |space and the CTS
THACIESEIONdaf a andyizhe Ack i Clhxmreato e AT PTS RS
trafenitted later are tfarfSWPfed at the "SI ES"
space. |FY paraneters 1 nf the FAP [T~ Dbeé shown belT ow.
57 TABLE: SETTING OF | FY PARANWETER I N FAP Kl IND ®FER COMPLETION
STATI ON FRA 1 G NI CATI ON I\/A‘X}Iq‘%:;‘m
KI ND OF . TRANSNonihichirbi FSHBaRdebitt N ON RIGHT
DATA EXI STIS S2wmaNBrirs F3+Backof f A COMMUNICATION
WITHOUT PRIORITY STATION
TRANSMISSYON
RIGHT
TRAHNSMIT BEACON RTS AFTER COMPLETION
TRANSMISSION DATA OF TRANSMISSION OF
TO COMMUNICATION FIFS+backoff . PRIORITY TRANSMISSION
STATION DOES NOT RIGHT COMMUNICATION
EXIST COMMAND : STATION
TRANSMISSION AFTER CTS WAS
DATA SIFS SPACE
- AIiﬁmzon DATA EXISTS RECEIVED
STATIONS DATA RECEIVED ACK SIFS SPACE A ey

With respect to the packet transmission within the TPP of the

local station,
the packet at
transmission

the

transmits

FIFS+backoff

.TEEE802.11 system,

this space

within

is

can

~the communication station is also allowed to transmit

the LIFS space.
the
packet at

constantly

be

transmission becomes possible.

Also,

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

TPP

‘the

narrowed

Further,

of

used as
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other

FIFS+backoff

and hence

with respect to the packet

the

more

station,
space.

packet

effective

other station

While the

space in the

according to the arrangement of this embodiment,

packet

while each communication station fundamentally transmits

it is




ALL NV A CTS SIFS SPACE AFTER RTS WAS COVMUNI CATI ON
RECElI VED STATI ONS HAVI NG Tl ON DATA sips S AFTER CTS
WAS DATA EXI STS RECEI VED ; DATA RECElI VED M ACK SI PS
S1 AFTER DATA WAS RECEI VED On the other hand, in the
TPP area, the communication station which transmtted
the beacon is given the access right and is all owed
to transmt the frane after SIFS tine passed. Al so,
the comunication station which is designated by the
communi cation station which transmtted the beacon is
given a prioritized transmssion right and is all owed

allpyed remdiriansihea kR LALY eP £ t PRACODISESTL R il EddpSdpilar to the
When an answer to the CTS packet is _not, received

beagPRhoABfl tite COMATHCELI SHEstEE| o7f Whhi Tieactfui FERPTHE™S *hese
rioritize transm ssion right transmts.the RIS _. .
veaBipger it S EpEBriT e CHOHHINCAERbIo S B PR masntain the
pricgl 1znécf:a££"aq'1nsm§.%§{l<|) nr\é\‘sjélghceascqgtgfle tongr%&r L.Qr 'tth'ezerg.lmbe_r of
Pt ansm ssion rrg ransm t s again the packet at

t’hetggacéﬂftsﬁzé}%%ﬁtaéhsgt @@@fggagmsgmaﬁ,@mmeksat £90 peacon that

station hol ds data to be transmtted to the

the CONMMN CAHi0R StAtion WHHthmaQUitr@dshbes €1 i tb@@lhning of
transm ssi.on right confirnms the nessage "node does not

the aWged aRRNipesioa dat fefeddedldOws the regaDsn ssacmm atand the
the Sl FS+backoff (Backoff) frame space. However, it

beadén f Feljlewnidy tit8 sbsatd edebbat thett Hisr dransmitted at other
comuni cation station has no neans to

“timing in order to acgquire the TPP or for other purposes is referred

to as an “auxiliary beacon”.

APPLICATION OF USE OF TPP:
When the TPP is defined as 480 [#sec], 21 packets

corresponding to 60 [Byte] or about one packet of 6000 [Byte] can be

transmitted. Specifically, even when the media is crowded,

‘transmission of approximately 21 ACK packets at 80 [msec] can be

. guaranteed. Alternatively, when only the TPP is used, a transmission

line of 600 [kbps] = (6000 [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 TPP. While transmission
takes precedence in the TPP fundamentally, when the communication
station does not have any iﬁformation 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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recogni ze that the comrunication station which
acquired the prioritized transm ssion right has data.
"The communi cation station without the prioritized
transm ssion right recognizes by receiving the beacon
that other communication station starts the
prioritized transm ssion, it sets the fundanental
frame space to the FIFS during the period of T_ TPP
and it tries to acquire the access right at the
FI FStbackoff franme space. By the above-descri bed
procedure, there is realized a nechanism in which
wienvereetymiheeatthen locat | gradhpehhagquior dgfiogmation to be
in the TPP area by the

rioritized transm ssion right .
trafgw&réﬁddegérbaeah prbtedtt® HASTSRdtEgEa BREchPafren and  the
comnuni,cation _station is to tragsn%t gnd recej ve
eh™¢ he?

conpiiCEd e & PBn 8t BPF of"FE of Ch BT Py station
“hasn%@é%iégggntqg %Qg%%a%%gygg%€2%$ggﬁgt?Eégf g@?ﬁ%ﬁ?ﬁ the above

ata to be transm received,

' comnﬂﬁﬁ%ﬁ%'&ag@tt (Etio t%ego%wiﬁ?t,i Qn S&f&éa@&si Sthe transmission
| éle ang- Otﬁ

scar er conmuni cation station acqul res

priotrli%ya?i% rédietol NGy f @hL OWEBY GONTHOl §085 €nbBAWra@Emit any
dependi ng upon the kinds and states of the respective

 inforOEREEh Cathe, SifdkiroBBe BT sABeks s BEJA e G rkkSackoff passed,
PARAVETER IN TPP CO dKd='D ATUNI OF | ON ACCESS WAI T

othelfl McOEL dIRANGMESSECAR IR GIHR  eSEATLHON IS FATEmE RAM= SPACE

W TH ACCESS SET PRI ORI TY RTS AFTER BEACON RI GHT

TRANSM SSHON dside8 SBACETr YiYSyernRin®HE nc whi/Bh nEARANSM IETHD Llowed
immediately after the beacon was trénsmitted as shown in FIG. 16, it
is preferable that the beacon transmission +timing of each
communication station should be equally dispersed within the
transmission frame period rather than crowded. Accordingly, in this
embodiment, fundamentally, the transmission of the beacon is started
- at substantially the center of the time zone in which the beacon
~space is longest within the range in which it can receive the beacon.
Of "course, there may be used a method 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 beacon transmitted in the
decentralized distributed type wireless communication  system
according to this embodiment will be described. FIG. 18 shows an
example of a beacon signal format.

As was already been described with reference to FIG. 17, the
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W TH PRI ORI TY CTS TRANSM SSI ON N/ A SI PS SPACE AFTER
RTS WAS RI GHT COWAND RECEI VED RTS AFTER COVPLETI ON

TRANSM T BEACON OF TRANSM SSI ON  TRANSM SSI ON DATA

S| FS+Backof f OF PRI ORI TY TO COVMUNI CATI ON TRANSM SSI ON

Rl GHT STATI ON EXI.STS COMMUNI CATI ON W THOUT PRI ORI TY
COL4LOLI D STATION TRANSM SSI ON RI GHT TRANSM T BEACON

Pl TS AFTER COVWPLETI ON TRANSM SSI ON DATA OF

TRANSM SSI ON OF TO COVMUNI CATI ON FI FS+backof f

PRI ORI TY TRANSM SSI ON  STATI ON DOES NOT RI GHT

COVMUNI CATI ON EXI ST COMVAND STATI ON TRANSM SSI ON

ProgiaRr GroinASival of DATA &XSSESCBABA ShPSpSPAGE is added to the
RECEI VED ~CQVMUNI CATI ON STATI ONS DATA RECEI VED ACK
begypd ngp R WIS B resPictheastinge qraskein tyhimdni simbute and

hin the TPP_ of the local station, the
le“c“o%% tg}en HRCkPht PER ASSHFRed|$%6\idd PEXEr BpsHre Prepmble and

[ the LIF ther th respect to the
t_heggggs? aJfrane g%&onc{m ?h? er‘?éll?ﬁPW%‘Fe%t hé eRt dfhiconbeacon  is
r t ket at t . .

t a‘ﬁ%@%&zg%@?o ?f%%ﬁgé:ggg\r;\kﬁé ca{ﬁ] ga(él fellgiﬁ%%?( of% wihéch the packet is
theCO®RBELAAL LY WSALd RS ; Bh@h@%gln%pgggal rhls%e, information that is

transmitted by the beacon is written in the PSDU.

In the illustrated example, +the beacon contains a TA
(Transmitter Address) field whi-ch is an address indicating the
transmission station uniquely, a Type field indicative of the kind
of the beacon, a TOI field indicative of a TBTT offset wvalue in thé
superframe period during which the beacon is transmitted, .an NBOI
(Neighboring Beacon Offset Information) field which is reception
time information that can be received from .the neighboring station,
an NBAT (Neighboring Beacon Activity Information) field which is
information indicative of a transmitted time of a beacon signal
received by the local station, an ALERT field which stores. therein
information for altering the TBTT field or other various kinds of
information to be transmitted, a TxNum field indicative of an amount
in which the_communication station maintains resources with a
prierity, a Sérial field indicative of an exclusive unique serial
number assigned to the beacon when a plurality of beacons is
transmitted during the superframe period, a 'i'IM (Traffic Indication
Map) field which is information indicating that the destination
station to which information of this communication station is

transmitted at present, a Page (Paging) field indicating that the
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. | EEE802. 11 system according to the arrangenent of
this enbodi nent, this space can be narrowed and hence
nore effective packet transm ssion becones possible.
Al so, while each communication station fundanmental |y
transmts one beacon at every superfrane period,
depending on the cases, it is 60 allowed to transit a
plurality of beacons or a signal simlar to the
beacon, and it can acquire the TPP each tine it
transmts these beacons. In other words, the
comruni cation station can maintain the prioritized
reckpahsin S3h@blofiesaitges Chfr aspondimg fieitthephamderoof transmit
t he beacons transnmitted at every superfrane. Here, the
infpemzioiont hiat thdeirgonistiedatEoblotiatd dFPELONGSt 2erdeg Level field
transmts at the beginning of the superfrane period
forj shoafiapr ethargias nforagiian Pewdoatiand thige l¢Rezlcokreception
follow ng the second beacon that is transnmitted at
SINBY h&F  #h%yi ﬁ@CFPItJd?IHePlGEaJaC&E}F‘Fe hfe TPEGM fé?t%‘f‘h“er as the
to as an "auxiliary bheacon

ur poses i s_referred
re"g@’ﬁf "o&ﬁg@% oF2 USE O {599 WG hFARL 3B 9% Fd’&F h%’a’ agleld for

reposo one Apacﬁ%?g%#:tk%tﬁgo. %{ﬂcgﬁ%oggﬁ q% t?sr%h ttel;l & NetID
(Neﬁp f'd‘éﬂ’t%.i’ier?)\/%e%eghé eJ].sl.;eag'J]_Q&QﬁtEEf{g%gmh agoan owner of

ransm SSsi on Or approxi nma pac

the[g‘gsdq:q_lmcgﬂdbgo c?;buar anteed. Alternatively, when only
the TPP is use a transmssion |ine of 600 [kbps] =

(6020 WiRWt lr/ 8l BRBEL: §€8NaBScABbY aidethalTydd&ield in the

|l owest. Wile the prioritized transmssion right is
bit g¥pN fo@mkhe o fCMRI CBéndth .St Bd | @Aik N ehbed TREh#BS information

descri bed above, the prioritized transm ssion right
whidls dpteomihesawbhetheni théi baassat Lon whiwlar sheacon” that each
communication station transmifs once at fhe beginning of the
superframe at every superframe or “auxiliary beacon” that is
transmitted to acgquire the prioritized transmission right is shown -
. by using the wvalues ranging from 0 to 255 which show a priority. To
be 6oncrete, 255 which show the maximum priority is assigned to the
regular beacon that should be transmitted once at every superframe,
and any bne of 0 to 255 that corresponds to the prierity of the
traffic is assigned to the auxiliary béacon.

The pseudorandom sequence that determines the above-mentioned

TBTT offset is stored in the TOI field ahd it indicates the amcunt
of the TBTT offsét 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 superirame



call ed by the conmunication station in the TPP. Wile
transm ssion takes precedence in the TPP
fundanmental |y, when the conmunication station does
not have any information to be transmtted but it is
clear that other station has information that is to be
transmtted to the |ocal station, a paging (Paging)
nessage or a polling (Polling) nmessage may be
transmtted to such "other station". 61 Conversely,
when the | ocal station has no information to be
transmtted although it has transmtted the beacon and

‘pexipd, dhemafsescitone stcamnami ¢ inat saaiensf chhe 1iaeén to thief

b that other station has information to be transmtted
€3 he(I0cAP1ISRRAY ofoMRNE caltdon  stertienicatdnonl sttami oto  their
beépes nothing it discards the transmssion priority
GiO78h tRePBEENBY FRETEMEMEngeriodoethaiot 18+ aHhAY tcamnyecognize
| nf I on, en, after the LIFStbackoff or the
théFPlgqs)igg% of% pglgsga‘?‘corbst'her station starts
tr apsmgsion in this ti zone. Hayving copnsidered
t he arrangené%%fﬁn {%ﬂ & etrﬁﬁgﬁﬁBaF§°Pol%Qn@§ ich the position
(rekcBpRObAt £k )afd€rifh 0 transmtted as_shown
in FlG 16, it is pﬁbéa g?%bﬁgmt@ﬁgt n?ﬁéh yeac nssca%mn that the

‘lochl aBS8L 5GH Oad | PR BACHHe cﬁ{ﬁ%ﬁrﬁ.@g ?_Q %%QELJQIJIS]edn. In this

shoul d be equal 'y dispersed wt transm'ssrton
embbdamentpersiader shdesudeidnamb ONELL e AGGRRAT DGLY ]’cwﬂti%ht RESpeacons
e

enbodi nent, fundanentally, the transm ssion o
canpeacoratedsharhaxdimat asubRbatidlHs . t B¢ €RASAKatAbnt Bencerning
time zone in which the beacon space is longest within
thetlgyquingé ithewbéadorist thban cechi ke tkeeheagols dedkeribed in the
.. course, there may be used a nethod in which the beacon
bitimpap strEto s ilfrhdtolenatth. cOmtuniscatiben 1shat hgnbis (MSB) of
located _intensively and reception operation is
the S}E%[pefdedﬂr FAgMERRSE effdimingference to the transmission time of

the regular beacon of the local’ station, the position (reception

- time) of the beacon that can be received by the local station is

mapped on the bit of the relative position from the transmission

- time of the regular beacon of the local station, 1 is written in the

bit corresponding to the relative position (offset) of the regular

- or auxiliary beacon of the local station and the relative position

- (offset) of the beacon that can be received and the bit position

corresponding to other relative position remains to be 0.

For example, under the communication environment in which 16
communication stations 0 to F at maximum are accommodated as shown
in FIG. 4, when the communication station 0 makes the NBOI field
such as “1100, 0000, 0100, 0000”, this communication station can
transmit a message “it is able to receive the beacens from the

communication stations 1 to 9”. That is, “1” is assigned to the bit
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transm ssion frame period to decrease power
consunption. FIELD OF BEACON:. Information described in
t he beacon transmitted in the decentralized
di stributed type wi reless comunicati on system
according to this enbodinment will be described. FIG
18 shows an exanple of a beacon signal format. As was
al ready been described with reference to FIG 17, the
62 preanble indicative of the existence of the packet
Is added to the Dbeginning of the packet, the heading
area in which attribute and |ength of the packet are
corglespendixty exé StBe Nexlatvd hpopiaamblar anh BéecddSDLhd1S can be
coupl ed to the heading area. Wen the beacon is
receiupdnviteredihe feacont can badieativeg andeseagectat i cBpace is
the packet is the beacon is witten in the heading
assigpgd AReEEtq rftemndthieorephat s not anseditedd Bysbhethe reason
beacon is witten in the PSDU. In the illustrated
thag, Lhe| ¥SBr b2 Dbachkh it dihes 1@cTA stariemmnansmits the beacon

dAﬂdress V- field which is an_address indicating the
an §ﬁ§ﬁ1s§|ohss?%ﬁﬁQﬂ?duﬁPqG@FyPoﬁtq?%eC?FQﬁﬁﬁoPﬁaP%aF?the time

at Phighrd 18 sd i e tERhsn s dne fhﬁ'@gﬁéi‘?géabhﬁfnéf
B
Beaconb%%\glﬁpoﬂ?égerét{ll%%ﬁg% e§| GD%F%I O'bga %%eggag“trﬁ% local

statidf® tdHAQRARL QN 2Lhaky CﬁPa@ﬁJee‘lééi \é%%cgrg.gg}lt he the NBAI field

nei ghboring station, ah NBAI ( oring Beaco

at Akl Vﬁémdl%orﬁmtﬂt%)l fihd W CBeééon' B6of ARl OBf the local
indicative of a transmitted time of a beacon signa

statieneibedihy bbe hegakoshat] ofhaan: ALERTe fiiBAfl WOELH indicates
stores therein information for altering the TBTT

that | Btel brcadt hetratdani dgs skitnds @he active state in which it can

receive information

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

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

period corresponds to a time rate in which the communication station
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information to be transmtted, a TxNum field

i ndicative of an anount in which the conmunication

station maintains resources with a priority, a Serial

field indicative of an exclusive unique serial nunber

~assigned to the beacon when a plurality of beacons is

transmtted during the superfranme period, a TIM

(Traffic Indication Map) field which is infornmation

i ndi cating that the destination station to which

information of this conmunication station is

transmtted at present, a Page (Paging) field
malptafinSaithRgre s qase wisd pepebtiidy $patyarsmit tinfnriation.

the TIMfield plans to transmt information in the )

i fredf5tE) yRREP s owr RSl te Stheebrage? Fhepda frjurality of
st rin? therein information indicating the |evel

[

0 .
beagens FHEPEPRES G "ERBIP e FOSt i DIPEEGAAP (ifat "Ehkten in the

rece
secfdif Ml TREL HReTS ek 121 BN G1f) roPRater. FepBreiymive and

unid ' tion | i ion. NetlD o oo
i unBLE! I8 4O ol HICRALR bOSCSE A3 130 bRl within

‘the aSuptrfowRer ek thhe %%Bh?ﬂe@@,d éps?%&%llr}?h@é}g'ﬂd#é%ive of

beacon is described in the Type fie It

the fsegiBht 041 Soddielr beNGhE. T tHle3deIROM BN tthe auxiliary beacon
i nformati on which deternm nes whet her the beacon is

is treeguliatedebgon dihatheacdyula@NBUaLeRtéONLEd aAld) station is

transmts once at the beginning of the superfrane at
writdesr yn sthperSferag® 6ielduxiliary beacon" that is

transmtted to acquire the prioritized transm ssion

r Rghert sinfromatiby dsdngating wileugestangtivn feomi®nt do which

. 255 which show a priority. To be concrete, 255 which

thisgeRpMURd CAhkPRUMtEtion thas sinfpsimghéant got.Hee rtegubmitted at

beacon that should be transmtted once at every ‘
presgaﬁei?r%ﬁﬂ£ed in the TIM field. It is possible for the reception
station to recognize that the local station should receive
information with reference to the TIM field.

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

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

in a free-running fashion, to the <clock frequency of the

transmission station independently of the access control such as the
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and any one of 0 to 255 that corresponds to the

priority of the traffic is assigned to the auxiliary

beacon. The pseudorandom sequence that determ nes the

above-nentioned TBTT offset is stored in the TO

field and it indicates the amount of the TBTT of fset

wi th which the beacon is transmtted. Since the TBTT

of fset is provided, even when two contmuni cati on

stations | ocate the beacon transmission timng at the

same slot on the superframe, the actual beacon

transm ssion timng can be displaced. Thus, even when
altepathercohstheoltrraenigsioneémeopfethé rbeaconr t tie correction of

superfranme 64 period, the respective comuni cation
thes CAPPENE T eGREN G tien Noddt frhef TPHYBassRacTwie maidgitber TBTT offset
is %gggﬁnicati n stations_can listen to their beacons)

I'n

FATERDE he? StifertPaffe PBFi BRCSRHAD isdatippysippiies this value
recogni ze the collision of the, beacons. The NBO
to e A o R A8 hk FRe Phe T L L FR° pBgPTiciyn time and may
hol&lrgE.egts;l el 'r%%)arg{;cé hfinp?ea§9nt8£ E.H?opmeétqggprtlrnﬁsmitted from
station that the local Statfon can recelve im the
the S¢perfdranme is described. In this enbodi nent, since
one superframe has the slots into which 16 beacons

Carhdend oAt £ck1al IBENTUINST 1$18WN 1hRiEd G ndt the owner of the
i nformati on concerning the |layout of the beacons that
corvpfiohdiagr egeiniett .| sTHieseebbptiom hetidht cBRP fdddf@lize with
of 16-bit length. That is, the leading bit (NMSB) of
referwndiBClo ftleid fhelvbpyecdthairt boxr efer etlee T@cdlhestation and the
transm ssion tinme of the regular beacon of the |oca
corxgsypongiingt Atabbwi thednngr beelfid Gramet neeyodf ltdwd chéagon
that can be received by the |ocal station is nmapped
of RUEDNRE BF TRAVSMITER| HMD pRETHIREh Iy BHEt RBATIONARY STATE NO.
. transmssion time of the regular beacon of the |oca
1: station, 1 is witten in the

A typical example of transmission and reception procedures of a
communication station will be described with reference to FIG. 19.

FIG 19 shows a communication station STA0 and a communication

‘station STAl in the case in which the communication station STAOQ

transmits information to the communication station STAl. Each
communication station does not always receive a beacon signal from
other station every time. A frequency at which the communication
station receives the beacon signal may be lowered by an instruction
from the high-order layer and the like. FIG. 19A shows a sequence
diagram of a packet transmitted and received between the
communication stations STA0 and STAl, FIG. 19B shows the state of
the transmission_ unit of the communication station STAO0, and FIG.
19C shows the state of the reception unit of the communication

station STAQ. In the state of the transmission and reception unit,
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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 exanpl e,

under the conmmuni cati on environnent in which 16

comuni cation stations O to F at maxi mum are

accommodat ed as shown in FIG 4, when the

comuni cation station O makes the NBO field such as

1100, 0000, 0100, 0000", this communication station
thechight Ferslr dtagenésdagrtes tthes aaltlieet statece{statehén which the

beacons fromthe comunication stations 1 to 9". That
trapgmisgion gapdsirgAeRtian t Helbi RttEBPtYr tespmndiing tar transmit
. _the relative position of the beacon that can be
INEPERAT Y Wien thhel BedeBRlcaRr br inddertes hri slgep shate-

ispiéﬁ?ce i s . assigned thereto when the beacon is not
reoEiVed. WY { REPFEERER  ERAE ¢ hee MERSYAR v g | sclear,  the

.t | agal, .st at. transnmts the beacon nd hence
com&éﬁaﬁiggiﬁﬂﬁgég %?o%?gg 65???8ﬁ£%oPr §B5R8r ng® o:"tthg’e assumed
hatl I5 | .stabi,on tr Lt t of.

et 55, ShvCADE Lot el AT B e DO ess o
(or) CoRlE rSbali PR NBGCELYESHH N Ard @mﬂh@E%f:&ﬁl ls¥ation. STA1 which

described in the NBAI field at 1ts relative position

bit map format. That is, the NBAI field indicates

Sindehathidierkepahsst abtysgondsettd othde raet iofe St Borfunication
which it can receive information Infornation to be

stattiioan SAACt ed tt dst kévari ghpbelbnftgt ahd obt i 5s sBitorwd tted at the
the ALERT field in the abnormal state. For exanple,

SIFSphepacet iAftgramied  t otvdrawgsstioe T8 feeépition t hetween the

regul ar beacon of the
communication stations STAl and STA0 within the TPP is given a

- recdined the beacen @amirkices af rbbgohocalo é}catg@hboﬁn?é(rrﬁi‘@ion (0} .

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 station STAl is placed in the receivable state (1).
Further, in FIG. 19, there exists another packet to the
communication station STAl, and hence another packet is transmitted
(2); The communication station STAl which received the two packets
transmits the ACK packet after it has confirmed that the two packets
were received éorréctly (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 transmits the last packet (4).

Since the communication station does- not have +the prioritized

69



| ocal station in order to avoid the collision of the

beacons or when it is requested to stop the

nei'ghboring station.-fromtransmtting the auxiliary

beacon, such nessage is described in the ALERT field.

The manner in which the ALERT field is in actual use

will be described |ater on. The nunber of the

auxi liary beacons that the station is transmtting

within the superfranme period is described in the TxNum

field. Since the conmunication station is given the

TPP, that is, the prioritized transm ssion right
Lragppessioe Fiifsmnssilm BAP t feeldemsbrihe heommmmigatdén station

the, auxiliary beacons within the superfrane eri od
LragaPt B pdids )t(%s% HagEetat £4) na\ﬂhi‘élhetﬁéf‘@éﬁﬁag@%%t ispace. The

tari Lntains the resources with a priority

conStation 66 to . .
RGO AFOPRGE | DI ACBPPATS riibAF KaBaF ke (P AT SeReRding to

b luyrality of beacons is transmtted
themf%%#ﬂ#%ggg%saggrréhhe iIs witten in the Serial field.

ASAt-ngéerﬂ&Iioﬁunp;eJm oﬁ:h%h%.ag%acﬁ ns?nqsg)i(?)hgtsiisygdgpgned as a

uni que nunber i s assi gned to eac eacon

“liéféﬁ“ﬂgﬂﬂd@d Wﬁ&gféh ﬁéﬁﬁdﬁgpghfﬁﬁﬂgh_éébﬂrgéﬁqgnication station

enbodi nent, a serial nunber indicative of the

is seghents aendfditle Ofhd hecEBEErfi gh@. i Do VWOi €D LtHSws this state.
auxiliary beacon is transmtted based on the regular

-Wherbedoonrafepithen| paakest AbéOMdtS esitt RRihG the Pesi@l period,
field. Report information indicating the destination

the stemiumiceginhi shatidn sigoohmanyeeticortist atlicep h@sle and it de-
information to, be transmtted at present is stored

-enengi zefe thre M-fangmi.ttlerr padpossiibies tor dédneasec gokieonconsumption.

station to recognize that the local station should
HowgugZei V&'e1 Rt neermipidatiopefsdrsior wecehwes| Wof jasivdnce some

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

transmitted from the communication station STAl, the communication
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Al so, the Paging field is the field indicative of the
reception station described in the TIMfield to which
the conmunication station intends to transmt
information in the inmediately- succeeding TPP. The
station designated by this field should becone ready
to receive information in the TPP field, and other
field (ETC field) is also prepared. A TSF field is a
field in which tinme information included in the
station is transmtted. This time is used for other
uses than the nedia access and is mainly used to
stasysichieni Zgaithepappdd Cahi ate sTE&H t MBASI 3808 WHER, before
of the signal that is calculated faithfully, in a
trafigsreicttrigngni bige f dghtom, of 0 dHee rbeck begglencyt®d tbAmunication
transm ssion station independently of the access
stagim reslergdehsathe heecepZiahtenit i ekntheg titensweissi and after
time of the beacon, the correction of the clock
it yRegERMEy S Holed tthe TefAR si ueienn drid trhesEBTY the beacon.
offset is witten in this field. The reception
Alths?t”aﬂ*ﬁ on E%ppFiOé‘g‘u’eh?%tw ueStaiqme APYhH- oREEr lagFepss  other
comm29e! t.her mn% ‘ he rece tlgn tipe and g hold it as
’“‘%"h &8P REBTLPRe D “ihie 1thi BHed | M (T ARG ddeflfohen it

i denti f. er

t T Net |
eran ol R BRI ey b1t iy FRepORHIY GCAPPoRtation ST20
' 'tran—gh&tge.ct%%t 'l’%ﬂac% at 't%@ %Qmﬁﬁgggﬂgxf X‘#&t—t on' eef r%tgﬁ hteo listen

this field ér or not t i0n and

peri®Ql E8SREAGLMh & kANt RE! AN, L QLRSS ﬂ%%‘é\&ﬂf:g after it has
| ogically. PROCEDURE OF TRANSMITER AND RECEI RE I'N THE

tranShATEENARY e STAREONOand 1 mofi Ly P C%reéaﬁmhﬁeofwhether or not a
transm ssion and reception procedures of a -

"signal to the local station is received. When the communication

station does not receive any signal and the listen period is ended,

it changes its mode to the sleep mode again.

SUMMARY OF EXAMPLE OF TRANSMISSION AND RECEPTION NO. 1:

When the communication station +transmits the signal, the
transmission of the signal is started by the access of the beacon.
- Having transmitted and received the last packet, the communication
station attempts to receive a signal for a while. When the packet
‘does not arrive at the local station, the communication station
enters the sleep mode (sleep state). Each time the communication
station receives the beacon from other station or transmits the
beacon of the local station, it 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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comuni cation station will be described with reference
to FIG 19. FIG 19 shows a conmmuni cation station STAO
and a comruni cation station STAL in the case in which
the conmuni cation station STAO transmits information
to the communi cation station STAL. Each comuni cation
station does not always receive a beacon signal from
other station every tinme. A frequency at which the
conmuni cation station receives the beacon signal may
be | owered by an instruction fromthe high-order

| ayer and the like. FIG 19A shows a sequence diagram

z (pégﬁqgioq&&ﬁgfgfag@fge%ggi and recei ved between the
comuni cation stations STAO and STAl1, FIG 19B shows

t hothate ofpiddie bransid sSironthdi ter@hshifsion and reception
conmmuni cati on station STAO and FI G 19C shows t he

pro&dir@sof of hehee Cepinui cdBién Ofstizh@ofOWTINI CBé | @Rscribed with
, station STAO. In the state of the transm ssion and

refemgept iton EXGL, 20 68Estle hoghud vdliost attetindi dakes nblte always
active state (state in which the transm ssion and

receigsepti dreagnnt eMeranptimg.o fbcdisvefpequandiynriebserved that a
information) and the low | evel state indicates the

rece;ité@ﬁ §rageenqy My bgadoHered by raredintsiaucE hen nfeiy the high-
ear, the_ comunication station STAO transmts a

°rden¥ea1€‘é’ﬁr BBE Fhe pbikiss Fed LrERSR S Het GRRUAFESPT R Procedures

. tation STAL cal | ed i. he TLM fj el and or) PAGE

in ?%“e? dC?ﬁetHﬁéibé’gco"l%SCfﬁg é m‘%ﬁ. c &0 t“r’t(;% %ﬁ%““lcatm

stat"“% %h sz%Ce ygd s‘rR? beacogl&?”%gat ecson%u5§§£9{]osne LQution sTAL
i'Hf of Nt | I fice i S Tesponse

tran%QL 'i:gs%o@ﬁgrl q t@@ Iﬁ’g ggmﬁgﬁl%m%ﬂl%ﬂ SSIIA%“ G}ﬁ/ way of

STAQ, it is given a priority and it is transmttéd
exarrlpﬁ% §EES §@ﬁ0§hoﬂ te?rsécﬂ?gn’cet Eﬁ'&%ﬂhﬁsbﬁna aBQcket transmitted

recepti on between the comrunication stations STAL and
and TEAQivkENbardde TR IcomBliMEPaBion stations STAO and STAl, FIG.
20B shows the state of the transmission unit of the communication
étation STAQ, and FIG. 20C shows the state of the reception unit of
the com:hunication station STA0. In the state of the transmission and
reception wunit, the high level state indicates the active state
(state in which the communication station is attempting to receive
or transmit a signal) and the low le_yrel -state indicates the sleep
mode.

Having cénfirmed that the media is clear, the communication
station 8STAl 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 STAQ is
accessed in the TIM field and (or) PAGE field, the communication
station STA0 does not respond to such accessing. Thereafter, the

communication station STA0 +transmits the beacon at the beacon
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priority and hence this response is transmtted at the
SI FS space. The conmunication station which received
the response transmits a packet to the comruni cation
station STAl after it has confirmed that the
comuni cation station STAL is placed in the receivable
state (1). Further, in FIG 19, there exists another
packet to the comunication station STAlL, and hence
anot her packet is transmtted (2) . The comrunication
station STA1 which received the two packets transmts
the ACK packet after it has confirnmed that the two
trapaekedion VR bECeh¥eto& rAGdi%n( 3kach ThELE AL conblfication
communi cation station STAO transmts the |ast packet
statiiyn F¥Mleversidesitlg thecon ONFRMI KR IcORmEh8s4©Tbr Station STAQ,
~receiving the ACK packet, the TPP field of the
it toamumitcabRrohngt ifomaSTAD te endedmanditheion station STAO in
conmuni cation station enters the FAP field when it
ACCPFIANAN t ¥1ithe thastdgimadned)randsimncleatknef procedure. Having
conmuni cation station does not have the prioritized
- EraRYaRs MPS sPRAFIT gt Rommen Fosft ibReFEa kiR IR0 is energizing
ommuni cation station transmts the | ast packet

the (reqRder| PRELAT KL Ssdea, P?ﬁéOdc%ﬂﬁnﬂﬁQE%|%§nC§Pa§?%ﬁﬁve this

{st ACK et
Pag’?‘??ﬁ“%%?ﬁgﬁ?ﬁ) 50 R e pErroiT %rﬁqﬁ%ﬁ?&% tnformation,
the t&ﬂr[?r&l é?%g%l e é:t%fl ”%%aﬁscén rnlteclz?sjc_%ne'n qu:hg dtf‘l L%gxt&rmnlcatlon

Perio eacn conmmuni ca at’l

stati®neBRAYI BEs thEAREREYE fo lFe 19 issotaf]égﬁ%%ﬁ this

state. \Wen the reception packet oes exi st

dati RBatheihkShenPEr4d, contrh@ i CQFNYRI £a14 Q) Sdalo %y make a

is changed to the sleep node and it de- energizes t
responarstot ties @iYE ngCEREYAhatidnleEr eAs Cchtiication station STAlL

COﬂSUI’TptI on. However, when the conmuni cation station
and r etled vesommumtichsarioa S@ation 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
st_ation STAl, the communication station STA0 is caused by the
previous paging information to attempt to receive Ainformation from
the communicartion station STAl and it receives the beacon froin the
communication station STAl. Let it be assumed that the communication
station STAQ is accessed in the TIM field and (or) PAGE field in the
beacon. Then, the communication station STA0 which received this
beacon makes a response to the paging information (0). This response
corresponds to the TPP of the communication station 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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nmessage i ndicating "DO NOI WSH TO CHANGE TO SLEEP
MODE" from other station or when the comrunication
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 conmunication station,
whi ch was once placed in the sleep node, rel eases the
sl eep node in response to a tine at which information
is transmtted and received next tinme such as when the
comruni cation station receives a beacon from ot her
traSimdd SbrOladd réd%ﬁﬂ§@ﬂtﬁe{$5égm¥ﬂgnb6Hmdﬂgga£95§lstatlons STAl
station and returned to the active state. In the

and exPRP| @i tinFlthe Hp ﬁﬂéﬂﬁmﬂyWdﬂ%%nCQHEUﬁkiﬁﬂlﬂiﬁeat%EhﬂEhlSSlon
is tenporarily returned to the active node in order to

righecand chémee bhgacaatisrom4 heraoiiitteaabicOBhst aIF®Nspace. When
STAl, after it was confirned that the packet to be
thet r gpmminication t sedatdomuniSTALi omhéthat | oacSTRAH ddes response
not exist in the TIMfield and the PACE field of the
recoEREGS  Ehranskre t eiprgmationc tahdicoati 139 stsatpbmced in the
STA1l, -.the comunication 70 station is again placed in
recetlﬁéb}leeefot"’lﬁfde ilf tepneRAES Hdeor Backetandai thhengcemeunication
ta’beacgg 8 % ocal station, the conmunication
statdoly PER° et i f’ﬂfé"?’e?etﬂﬂnoﬁtﬁﬁr‘-?nf%?Aosé’ﬁéthr?‘Fﬁ’eWEd this
i d after s confi rned that the
pac ea?egg?nﬁeasnsr%hf‘% (e T T noFirRE | Cotfectly and
n t oes.. not cess.at her
t”a“%%%nit‘égt e A

staof 'eﬁleggi\@@@ e dekdisdd tc&fl‘?l%p\%ﬁ@c?gs{gﬂ %:)etr'lgﬁ’ ‘Bg" dGEFirm that

t he conmuni cation station S transmts t eacon,

the phekeengyntgaticudiskabt 08n end ehst A diveli€Nandefd Qﬁnéd}};es its
accordance with the above-descri bed procedure after it

statkaso thansiddg eddthe beacon and nonitors for a while

whet her or not a

While +the packet is transmitted to the beacon transmissicon
station each time the communication station starts receiving the
‘beacon on the assumption that the receiver is being operated during
the listen period as described abov-'e, the- present invention is not
.limited thereto. When media sense is performed before the beacon
transmission time, it is clear that the receiver is being operated
before the beacon tran.smission 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 is transmitted, paging information is transmitted

immediately after the beacon has been transmitted from the reception

side, whereby the reception side is changed into the active state to
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signal to the local station is received. Wen the
communi cation station does not receive any signal and
the listen period is ended, it changes its node to
the sl eep node again. SUMNARY OF EXAMPLE OF
TRANSM SSI ON AND RECEPTI ON NO. 1: Wen the
comruni cation 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 attenpts to receive
a signal for a while. Wen the packet does not arrive
statt t heahsthdsisiat kAR, AdRpeoPAU rﬂx%telsgﬂnﬁt at}il@@rnatlvely, the
enters the sleep node (sleep state). Each tine
trapsmigsiont fnh retaition peceéyend he lé&aeeedfwn:}@éﬂaﬂse to the
station or transmts the beacon of the |ocal station,
acqess| Py ethg neehean t frwmacthes etndenisgaohi wedet arByn, after the
That is, during a stipulated tine period after the
lastonRankeht i3 sttarranibieed t cadsnieceiveshne thegnadcerittion  unit
ene%glzes the, reception unit (comunication unit)

ACIEBRST afiPl yoc eyt S PRAKGSKIT FERDARD- RECEEWERpARket to the
100%@ g%g%y Y STATE NO., 71 2 %gaglng Tr ansf er
gquenceyf ﬁﬁﬁtﬁgp:t§fﬁ%%ﬂ %&a Pe COfipgcation station, the

conﬁﬁﬁf@ﬂ qu:a@i nr ece ‘t!Ma?eFd e%?s{l%%a)o\fmo%rg and each time it

conmmuni cati on s atlon

recé?@@:f etn{@ btegcghefr&p tEle%hS%o lOIpIOCrat I[‘!%ggr%{isatjlstosn tglo %eacon of

not always recelve a acon every

thef neguentdnstebaer ved taatnd cgg.{:gt %Qt ‘gnequenc turXeQ toe the
| owered by an instruction %ron1t I g er layer '

actinel mbeel i kRat ThE ,t RS dsduan ggg‘geg@QEigm
procedures in this case will be described. FIG 3yt Paging

infohmisionheueonguttie atiiseen péald Ot ShAC-ARLL S slile or in the
whi ch the communi cation station STAl
media sense interval prior to the transmission of the beacon.
Although the message transmitted immediately befofe/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 iarge emergency such as paging information and a
~beacon transmission timing arlter-:ation reguest should be transmitted.
While the present invention has been described in the form in
- which the RTS/CTS procedure executed priolr to the transmission of
.the_ packet for simplicity of description as described above,
'according to the necessity, the RTS packet and the CTS packet may be
exchanged before the packet is transmitted. In +that case, it is
needless to say that the paging information in the beacon

corresponds to the RTS packet and the page response corresponds to
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transmts a signal to the conmunication station STAQ
by way of exanple. FIG 20A shows a sequence di agram
of a packet transmitted and received between the .
comuni cation stations STAO and STAl, FIG 20B shows
the state of the transm ssion unit of the

communi cation station STAO, and FIG 20C shows the
state of the reception unit of the comunication
station STAO. In the state of the transm ssion and
reception unit, the high level state indicates the
active state (state in which the comunication

thestas i gMtHex-.attenpting to receive or transmt a
signal) and the low | evel state indicates the sleep

modlbso Hawh dige comd | parpichgt Halfothet 18l &nd SnédS@latibie processing
cpnnunication station STAl transmts a beacon. At
of ti reésmongeheaceomexpiobéd ohetstat i aheSTA@muaiphater stations

in the sleep node and is not in receipt of the
befppacdiranapdsrdPmglof data \ilsensthetednmimni thei grbove-mentioned
__.station STAOis accessed in the TIMfield and (or)
SXIPNE NS BTCFRBE CHIIRMILOAL D rPOBHFiGRISTAE e sindothe source
respond to such, accessi ng. Thereafter, the ]
comp I RATLERt | S St | BRLSTABPLAaNE s Fhe Rfoabbpnamittse to a
_ co 72 transmssion tine of the | ocal station, )
cer B o s B PEACT oY SCARF B “STATTT KodId) s gt thout
fr, . Lecation station STAQ. | .
neg%ﬁ%ﬁﬂgﬁﬁt pggggéﬁgggggh% igﬁetélﬁhgnc5ﬁﬁﬁﬁpcé?%cﬁpe reception

comirAlch®RoR TAGHR s oACCYdange wWiLh; the g?%lﬁ{éénbngg r%?gg] such

backof f procedure. Having transmtte eacon,

com@ATRdRE6AL k08t St i D heTFdBmk 8y CORE I Lddit 1 M@ pEEEELMET (Active
during the |listen period and %ence it can receive this

Traa@irngseqhaid@yt i onn Thalsi Ssaseenpreegbyi télae pégi':élglishing‘
. information, the communication station STAO can
conmegtdgni ¢en thatortitet edoamA Nt @@iundktation 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 timiﬁg
relationship of approximately 40 {[msec] ‘space as shown in FIG. 21,
When an amount of transmission data of the communication stations
STA-0 and STA-1 is not so large, the communication station STA-0

starts transmitting the transmission signal in response to the start

of the transmission of the beacon from the communication station
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station STAl1 has information for the | ocal station. At
that tinme point, the communication station STAO may

nmake a response to the paging information of the
comuni cation station STAL and the conmuni cati on

station STAO may start transmtting information to
the communi cation station STAL (al though not shown).

FIG 20 shows an exanple of the case in which the
conmuni cation station does not yet start transmtting
information at that tine. After that, at the beacon
: Sﬁradwsm' ssion tinme of the communication station STAL,
e Mﬁ?c&??%ﬂ?‘t%@ﬁoﬁ38¢A@3ﬁ86mw Wi 18NeThe transmission
i ous _pagqing infornmation to attenpt to receive
Sﬁ{%\gr rrfejtrtof“oﬁ‘%ﬁ RECTBYRTUNG edilioon SSPatli s STALlandand if the
ridnsh8GEL VeSS, L he beacon fromthe communication station
STAL, E'Lé%/r?i f’ng%r%ast&t?ﬁe&mf’ﬁﬁf: e S¥GRAUADC At itdme period shorter
ek hQNs  STAD | sed.in the TIMfield and (or)
PAGE fi ¢ olCA“‘TOr‘?l ffﬁgggg’zsa'cg‘ﬁenrﬁén}stﬁ’ép%‘b"rﬁ%ﬁ?le’at i transmission
. regabtoONsIAGHDI ¢l L] thi,s. .beacqpn kes_ a B
response to the panéll{lﬁgﬁan SFmat T 6A°Td) .gTﬁ"hn&sa?%sﬁ%‘s]e will not

cotdidespandsatd bhg-JPP of the communication station
STAl and the conmunication station is given the

priB¥G t | Z2dshidwaN SERs SEE M10Nh3 ' r ' . .
information at the SIFS spacgﬁh%ﬁ]g‘%ﬁ%ehat, iﬂegg?gmn stations
exishsitihdsi the anehdec epii onwdel weanihg £ %E&@EEPISG
stations STA1L and STAOwithin the TPP field is givenh
t hél§HiSi-oMiet ipzetmer hsntasd oim WhHH AN eERunication station
STi{}Ffeqr mation is transmtted at the SIFS space. \Wen
Rie JOdRAURI ERthenTost aedbn &kl rehichhng ecsigead t he
Th r_?%%onse recogni zes that the communication station
STAGIE pHeeFieiionetinteei vabithescatmapni taticANYaattS on STA-2

acket he communi cation station STAO (1). The
ma}{:%%ﬁ%gg{l %ﬁ LIP%GHIOH’:S'?AOE%?%]‘I shaeai vied thhi sheet of drawing.

-However, the communication station STA-2 scans the media state
"before it determines the beacon transmission timing. When traffics
are packet transmission POI that follows the beacon B0 and packet
transmission Pl that follows the beacon Bl shown in FIG. 22, if the
communication station STA-2 transmits a beacon B2 at a timing of 20
~ [msec], then collisions of the beacons will be decreased. From this
standpoint, it becomes possible fo-r 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
communication state. This is especially effective for the case in
whic.:h transmission activity becomes different considerably depending
upon the communication station.
BAND RESERVATION FOR TRANSMITTING STREAM DATA:

Further, let us consider the case in ‘which a communication
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packet recogni zes that the packet was received
correctly and transmts the ACK packet (2)
Thereafter, the communication station STAO energizes
the receiver during the listen period to confirmthat
the packet to the local station is not received, and
it changes its state to the sleep node. Wile the
packet is transnmtted to the beacon transm ssion
station each tine the comuni cation station starts
receiving the beacon on the assunption that the

LeCEL VEL s Ing.operated during the listen period
SRR e hhi fgd‘pﬁ%‘%\%‘é? {RETBPRE 1o ofitdeobgl MBESts within the

sybkgh! ethd Renahe; dia sense is perforned before _
t he beacon trgﬁ%%¥§§% %%aFfﬁ%,lqﬁe345 EPegPrtitousdy transmit a
e beacon

sigeePi BEr d ScHed NihOPSL,A ed: 1 R&lor e ff i
transmission tinme. Thus, even wher tiahcH ssfdnthis case, the

- trpngciessiong ksatxAcutigdrak IS, ti ne,_sim.l ar
_effects can be achieved.S%%N%hRY R AR RS frequency
winBOVELARANSMeSEE & ANRr REGSEPRnON: x BRAEDRE MO Zinse will pe
Wien a signal is transmtted, paging information is
~desqrideni vith réfaredicat ebyFBt @3.t he beacon has been
transmtted fromthe reception side, whereby the
r edéptiSofusitamary thahgebe i stpethemactjereodt ahe the chlnnel is

gestart transm ssion and reception processing.
LAPESr Y i &Sy, Peagon ¢ spAsAl sshon thnd regeplimedt, the beacons
[ ssj.ng is started in response to the access by
fOl? ggﬁ é%%% T RE2EPANSM RY crvpsirdeanFhpariad tier tHri@smitted
ansm tted and received, the

X t .pa was tr
malbggeégiggg%ﬂi © bt A EEEEPY ca PR BRGRATION fioteavals and

rerkd ool oS BBEREIE, Wil BT AT B0 chne e
transmitted to configure the network from a nature standpoint. In
this specification, the beacons following the second beacon in one
superframe period are feferred to as “auxiliary beacons”.

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

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

beacon is immediately' followed by the TPP field and it becomes
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conmuni cation station is placed in the sleep nove and

each tinme it. receives the beacon from other station

or it transmts the beacon of the local station, the

conmuni cation station is returned to the active node.

That is, the communication station transmts paging

information during the listen period of the reception

side or in the nedia sense interval prior to the

transm ssion of the beacon. Although the nessage

transmtted i nmedi ately before/imediately after the

Legapt ign_side transmts the beacon in the =~ _
P bove- es%?élqg%er t"lr:}léec B5Et B bdd greess | achps itiiant eehtention .
A tedh@iPagisy ifqnnati since there is a )

possi bi ity that aé%%t%en P%Chh ofsl%&?eg ¥ ofeHbsSEgeshe right of
poddeamiagpl tHal WkM: 9f Statibops w.ll occur, it is desired

that only a message W thg Im\glfée EHer gShey LIRS R Tights by
ingagishggi tHorMiduencandt amReacan LLansM ssion timn
" alteration request should be transmtted‘.S:s Ffl%mn%%%‘

prédent theension hay heerodesaeifegdot N.ide 4 050 d

whi ch the RTS/ CTS procedure execut _edop_r?_or%o t‘%?edlj]Lbe thereon
: b?aFPanéﬁf%@mcmf- Irherdeacket dtofesddPHLidveread in which the
b description as described above, according to the

cfigeessrey tramemkrSedack atlwnaditpe oETLpasketa MBYchet category

lsxghan‘ged before the packet is transmtted. In that
caligde® Thalse beeegredart acemynodpatng heroBfiary may be defined in
whikbpforsmti on in the beacon corresponds to the RTS

packet “And t AeMPIRRIG dIFdRabind rihadpentsibate MF tsheacket is a

xin&Tor RA Al s9,. while the paging information and
lnnegolt%l %lté ?%ﬂnpr?%%e%%ﬁ?g‘se&f a?‘?sﬁ?@%&@n@éyab% segsmisted as the
condgigeen the comunication stations before

transm ssion of data is started in the above-nentioned
DI Buark 1S, PIASER LBUEN | o, "ndd "HAEICLPELA reaches
substantially its limit and quality of services that the network is

providing at present cannot be guaranteed if much more +traffic is
accommodated, each communication station transmits as much beacons
as possible. Thus, even when a new communication station joins the
network, the beacon transmission timing cannot be given to such new
communication station and the accommodation of the new communication
station into this area can be refused.

EAMPLE OF USE OF QUIET (Quiet) PACKET:

While each station transmits a beacon periodically, since the
- traffic packet is transmitted in accordance with the CSMA (or PSMA)
procedure, an accident will be caused by the transmission of the
-traffic packet from other station in which the beacon cannot be
received. FIG. 24 shows an example of tﬁis case.

In FIG 24, it is assumed that, when communication stations STAL,

79



conmuni cation station which holds data to be
transmtted to a certain communication station may
start transmitting data without negotiation
processing within the listen period of the reception
conmuni cation station or an active timng in which
such conmuni cation station is performng the
reception operation (Active Transfer sequence). In
this case, processing for establishing connection can
be omtted and communi cati on becones highly efficient.
APPLI CATI ON OF PROCESS FOR DETERM NI NG BEACON

STARANSM S| &4 TEM NG The keaseniddaem S&1QRnt ig¥2RY transmits
wll be described. First, the beacon transm ssion

infigamarkgowi [to behelesominertamih refariencestzd  Fl€a® cddmunication
and 22. For exanple, let it be assuned that two

statgmru i Tt | i sdsatinonshe odregonininviciath othst atdmmsission signal
STA-0 and STA-1 exist within the beacon radio wave

frameacHihg fembicatieni s staseon be8EbASs BOn Bbear geceived, the
| ocat ed, substantlall¥ alternately and they are

comuypiealion statipPngTA e%%ﬁqqﬁﬁsﬁPpr%ﬁe%ﬁﬂaﬂ@ﬁlhﬁ@@¢%ftﬁ§nsmltted
fr4n Eﬁg ace as shown in en an anmpunt of
r anshi SSIEAMHS 5 3% ?F‘%t’c‘?:fhnﬁﬁ%aﬁ”&n Ehak i Ghe %’Fﬂ‘u@lcatlon
S t so | t he .co nication stati
Sta%%% EﬁA%af%% %Paﬁ§h1?%$na Phe ifr S sstont %?@ﬁ%lr??ﬁlve the
p t Flol iy n Si Qn
wesfSSPRESH, el REndBlLon Ol SRTSINES! R Bl Brgpene. o -

tlmbhﬁotrﬁﬁﬁﬂﬂdﬁﬁhﬁQc&@15ﬂ“§%§t§gke§Tﬁh\Myaﬂﬁm;IQethe beacon and the
transm ssion signal fromthe comunication station

comtlAt dat SorS isiak-26n a9Eh 3 fstah@ s Eéé@ﬁyﬂﬁﬁﬁ%ﬁﬁs'Pééﬂéﬁﬂfﬂgﬁ beacon.
anmount is ended in a tine period shorter than t

Howspace elnbeachss colenititich expestioad $heat &iﬁhot receive the
transm ssi on .
- signal from the communication statlon‘ STA4, this communication
-station starts transmitting information to the communication station
~ 8TAl at a time Tl in accordance with the random backoff procedure.
The transmitted signal from this communication station STA2
interferes with the communication station STA3 so that this
communication station becomes unable to receive the beacon from the
communication station STA4.
A quiet (Quiet) packet is used in order to avoid this accident.
The quiet packet is a packet which transmits a message “This station
- will receive information from other station and wishes.other station
not to transmit a signal” to the neighboring-stations. As shown in
FIG. 25, the quiet packet describes thereon *target station of which
information will be received by quiet packet transmission station
(target) ” and “transmission prohibit time”.

In the example of FIG. 24, the communication station STA3
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requests fromthe conmunication stations STA-0 and
STA-1 wll not <collide wwth each other. FIG 22 shows
the case in which three conmunication stations exist
wi thin the beacon radi o wave reaching range simlarly.
Here, we assune the case in which a new comruni cation
station STA-2 joins this beacon radio wave reaching
range. The beacon transm ssion timng of the
comuni cation station STA-2 nmay be either 20 [nsec]
or 60 [msec] shown in the sheet of drawi ng. However,

n statlon STA-2 scans the nedi a state

Mmyni i cat,i
tréggore | AR RRSKTh & hdtSo kPR afid PSRN at tAMAGT4 which is
r affdnCS e cet transm ssi.on PO that foll ows
el S! Tornlor il SOCKSE LORMRMGHER FRaiar Fophondimen the

t he beacon B pack

cohfi®nh RRAGRR B]st%ﬁ@é‘ﬂ 1 Qpfb G ey i f ég?lve mn#ﬂl Ca(%l.!ll%: packet

station STA-2 transnmts a beacon B

red¢omeides tdheR ¢akl hskonSsof idie J.*%e%%%n%h\én rggt $taion of the

decreased. Fromthis st andp0| nt, becorres pOSS

quier phekeoimini Catdn shabificSHy: Zlnf Emlﬂﬁ:::.tlhethe time
beacon transmi ssion tine in consideration o
ingjpotiedd bt atles ofjuidie pRelkes. tbat ths, dthert lh%fmﬁ' Calthough the
anmount of each conmunication state. This is
qu@éﬂpe@ﬁak'#’y gfcleebepvetieor cohBushsetiidh wWBa€ion STA4, when the
transm ssion activity becones different consider abl y
ComEBARAF R RiHH PhSTASnreregatdcon thihat itha. 1BAND station is the
t RESERVAT| ON FOR TRANSM TTI NG STREAM DATA: Further, |et
TRTEETCORRFUR theheaswiph macketa idomegiiecst tm qWiet packet and

tra%sml on,whi.ch transmts stream data of w de band
xiste WY fﬁef’?ct%atsffg?eﬁ%mﬁ'h“@ é&%ﬁﬁc&h?o?ﬁ%‘ll ditiedd as it is

trapsmt a gnal of a

nt
P G ank it 10, CPBRPA S rfon  CERLGh cR%ES Regemes able to

const ant
receive the beacon without being disturbed by the communication

station STAZ.

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

This embodiment uses the CSMA procedure as the access method
and hence the fundamental method is to transmit information after it
has confirmed the communication state. However, in the spe01flcatlon
of the phy51cal layer of thé baseband unit of the communication
station, such a case is considered in which information such as a
reception electric field intensity (RSSI) cannot be used as media
occupied information. For example, this case may be a communication
;ystem such as an ultra-wide band communication for making
communication by using a wide band ranging from 30 GHz to 10 GHz. In
such case, the existence of the packet can be recognized only by

receiving the preamble_ of the unique word added to the leading
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transm ssion station increases a beacon transm ssion
frequency wthin the superfrane period. An exanpl e of
this case will be described with reference to FIG
23. It is customary that the superframe period in the
channel is defined by the beacon space. In this
enbodi nent, the beacons follow ng the second beacon
in one superframe period is transnmtted mainly in
order to obtain transm ssion and reception intervals
and hence they are different fromthe original
pbre&%gn,(s) that are transmtted to configure the network
Foma hat Ut PXR& dpdPAE. 15 n thif medpecktanatédmd tise collision
aacn | ow t he second beacon in one superfrane
: per%ogéairxgll‘?re e?’%@& §PeR thgxfeteriidpefforidre, pogarbke and the
+2hBRE s DA, s &, H o num beacon .space Bnin is stipul ated )
in order to pﬂryg\?leniiratnﬁénl ﬁndnggﬁlﬂ%?’f‘?”an%fﬁf’é?ibﬂ) h§$ ofpnfirmed
thBei Rgef hbded Wil ;Reagans and.there is an upper |imt )
on the number of _colrmuni ggfigﬁlé sqf%t‘i;‘eo%éle h&t caf'pe: For this
reaseomadal @ledi tid N ARGSUPESA T ioﬂe&h%ghw (RO ransmit

her ei nbefore) . For this reason, en a
infomminionatfesr StahBQHChéhéﬁﬂtfﬂ%ﬂﬂ@%%p%&eebhﬁode transmits any
_auxiliary beacon has to be released in order to
ln@RﬁRﬁﬁ¥@datétt$ﬁ&rﬂ$GWEdmﬂﬂt§&éﬁﬂﬂoﬂnp%b@éééﬂhd BeleBBe a time of a

superfranme period. Wile FIG 23 shows the case In
pregrterrined bebems BDIandMBRimumr eDATANSHek 08l : maximum data
._continuously, the present invention is not limted
interyadt o (thpkEn ine corrAmincatiachest al ogthy)ansmten t e above
co beacon, .the beacon is imediately foll owed by the TPP

WL GeERoP | YtadoBnteteqs jhes Piskanble arfiibee phhke tediamsmi tted

fro‘ﬁ4 t gg%raccess acgui_ sition contention. A
communt cat TR SHSEFOM" whitat18Rr oRBFing eddiisestihe period, it

refi%gﬁg f%om transmitting information.

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

The communication:statipn 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 STAO0 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 STAD.

Then, FIGS. 27C, 27D show the states of the transmission unit
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possessi ng the nmedia can get nuch nore transm ssion

rights by increasing the frequency at which the

beacon is transmtted. Al so, the "auxiliary beacon”

need not al ways descri be thereon beacon infornmation.

In order to decrease the overhead in which the

beacons are transmtted a plurality of tinmes, a packet

category called a "fal se beacon for accomodati ng

traffic" may be defined in which a flag of a nessage

indicating that attribute of a packet is a kind of a

eacon may be raised and traffic may be transmtted as
ang pdhee gRceptdon Fomigx sl Ehei woampsicatiprsy stehiomh8FAC  (high
leéee_%% Qcingtieaghes substantially its limt and

qual i Ty 18F IR dE¥ LR%EL t H %8t BFR) i s providing at
pregent, capnot b@ guaranteed if much nore traffic is

accomodat 60 eath’ comtini S8TPEH AP Pon SHP&RSHRi t STAS  starts

JGh ons ossible...Thus, even when a. new .
trconnﬁ??@%t?oﬁag?ggio%lﬁ%ﬁn%h?h%pmﬁﬁﬁﬁﬁfF%?ntﬁEaBE%EOETAO is 1in
thd TN $H8N k! BhBY €3NDObo L 91 YEN; L 0BG NEW Locognize that

conmuni cation station and the acconmmodati on of the Hew
theCONBMRNGAEL OTon St 4 ©bd Nterahhi e ‘ fuggd.

EAVPLE OF USE OF QUI ET (Quiet) i SO bE] 260 packet.
Thegtaften, tYansid tie aadie@ean tpeEi edk Cﬁidyﬂwoﬁiéicqagaﬁ informs of

traffic packet is transmtted in accordance with the
theCgmmipicPSMY) siprttieoedhet athelGRinftRntc¥tlbn DOt LOUSLOSTAD has
. by the transm ssion of the traffic packet from other
InfRERR AT it Wei dhranheibeat et chendtimbeTlr emeisetheskh) G Although

24 shows an exanple of this case. In FIG 24, it is
the zaniRmy backe L hEerebineuABcata Oted tadt thhs STWd poih® according

. STA2, STA3, STA4 exist, the comruni cation station STA2
to {Pghsﬁppgentlonal IEEEB02.11 system wireless LAN, since the

communication station starts receiving information from the time T1,
it cannot receive the preamble of the unique word and hence it
cannot reccgnize that the media is being used by the communication
station STAl. Therefore, there is then a possibility that the
trénsmission of information from the communication station STAQ will
interfere with the packet of the. communication station STAlL.
Accordingly, when the communication station 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
is clear. A time T2 is a time point that passed f?om the time T1 by
‘MDI. The communication station STAQ energiz;s the receiver from the
time Tl to the time T2 and starts transmitting information only when
it does notrdetect the unique word (preamble of FIG. 25) of the
packet.

Let it be assumed that the high-order layer reports information
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information to the communi cati on station STAl, the
communi cation station STA3 exists in the area in

whi ch the transm ssion signal fromthe comrunication
station STA2 can be received, the conmmunication
station STA3 intends to receive the beacon transnitted
fromthe comunication station STA4 and that the
comuni cation station STA2 exists in the area in
which it cannot receive the beacon fromthe

comuni cation station STA4. In this exanple, at a
the communi cation station STA4 transmts the

ti TO, t he ! .
tob&til‘gor?oﬁﬂﬂn%%tl%rﬁﬁﬁﬁl@at i@ seguéon STHIS atHeS communication
Stra%ggxilvé tihi s transmtted beacon._ However, since the

conmunt ¢at i'on S8tat? ofhesTAzepanedn imvedivtelhebeSimgnahe time T4,

thbl QBkLNS: SQMuni cation station STA4, this
commn%%% on ssfcglt:tilSﬂ starts tenfidmipei Ayringothat tbre period
friR the GeaMyRi catd lon STAl at atipe Ti. in

accordance W tﬁgt lggr@hrg%%agayk%ﬁ@dﬁ?o&édﬁ%%?r- fihen, since the
patkaSiB thadssk gpah £ i onnunication station i

'STA2 interferes wi tﬁ&ﬂ%@c%&%ﬂu“ﬁ?lc%aﬁl@ﬁ STAEIBR BB at a time
T5 stthitshatimk i She CimmuRlicat i 9N .i.qn opes uynable to.

receive the beacon from the é%agtﬁrorgnls{g}g(‘t;i on es%a?t ?gﬁ unique word
to SBAbonAzeuiled dxRsitehrePAEk@lid $alEEH. IO, | d ;

this accident. The quiet palck_?e’ta s a pacl?g)t%&\l/\l/h?(é%y%n station
ST&q'éﬁgﬁtﬁstkﬁ'“an@ageba&f@ffEﬁﬁﬂbbﬂﬁrveﬂdm'HEQ§h¥6T6 at which the

i nformation fromother station and w shes other '
LragsREFoien nof  thols reavdwtt iz singledl " 1EothBecHah@RYERG station
4 stations. As shown in FIG 25, the quiet packet
O¢felCli BB et rivianegarordt abtoh of tiskd CI? at which the timer
is ibnformation will be received by quiet packet

PFaRdfi%idesn Lhapi bh tHangngss) thaymhckertansntssitime T7.

prﬂ}ipeittti ne". In the exanple of FIG 24, the

cats AT RISRY ofvenadongpas been described so far on the

communi ca

assumption that the MDI is equal to the maximum packet length, when
the communication station intends to transmit a large amount of data
‘that cannot be transmitted by one packet, data transfer over a long
period of time may be allowed by 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 is
acquired once, the data packet containing the payload may -be
repeatedly transmitted, whereby a large amount of data may be
transmitted.

FIG. 29 shows a transmission sequence used to continuously
transmit a large number of packets. FIG. 29 is a sequence diagram
similar to FIG. 27, whérein FIG. 29A shows a transmission sequence
of the communication station STAl, FIG. 29B shows a transmission
sequence of the communication station STAO0 and FIGS. 29C, 29D show

e
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transmts the qui et packet at the tinme T3 before a
time T4 which is the next TBTT field of the
conmuni cation station STA4. Wen the comuni cation
station STA2 which received the quiet packet
recogni zes that the local station is not the target
station of the quiet packet, it stops transmtting
information until the time instructed by the quiet
packet. On the other hand, although the quiet packet
reaches the conmuni cation station STA4, when the
conmmuni cation station STA4 recogni zes that the |oca
thet atate iaf tHhe trangotsstiati omifaindetipli sécqackeat unit at the
quect,the %%iet packet and transmts the beacon at
YPMECF4 StREEORs SR THERN | Bevelas active pbamnedow level:
s1dd %%de?hus, t he conmuni cation station STA3 becones
abl e £6’ “receive the beacon without bei ng di sturbed by
t hg.CcO [cati station STA2.. EXAMPLE OF OPERATI ON
OFREDIA S METRCD ERRVASCRPESE Bonsthathant | T8l  starts
tr ner 1Hj .me es.the MA jprocedure as
g o R At Re 1 Rbadini a7 RETWRRR | ghat the
highSobl@nsThiret NGAERRLL OR haf R bmbihiic cnPogéééﬂFd.éfEb hat the
comuni cati on state. However, 1n the specriication of
cominhRipiySirCas td i 9fad NBadasebathUint & £Be transmitted (Tx
conmuni cation station, such a case is considered In
reqwheth. | Alocentihen cutndsatiod e6EREid STEEL HLC Jii-ekl in the
intensity (RSSI) cannot be used as nedia occupied
sleppfppdmtimediboplpxbapbee tHd $im@SE1MBYtbetért confirming that
conmuni cation system such as an ultra-w de band
thec%ﬁ%ﬂniléatcilgﬁrf@lﬁrmmg:imeopm&m:eﬁrioﬁmthy tEhe1gria to the MDI.
wi de band ranging from30 GHz to 10 GHz. In such

TheRase? PHELTRxFSt @pikeciof theicunjanieetwordn (peepsbbeni aBdthe packet
only b receiving the preanble of the unique word
trag&mﬁ&}%éofgﬁg FRedfPfrunication station STAL at the time T2, the

n
[ade)

.communication station récognizes the existence of the packet
transmitted from the communication station STAl. The communication
station STAQ0 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 éime T4 at which
the timer is de-energized, then the communication station transmits
the packet at the time T4.

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

Also, while the exclusive communication  apparatus for

performing transmission and reception shown in FIG. 2 is constructed
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81 portion of the packet. That is, this nedia scan

met hod is collision avoidance control based upon the

detection of the preanble and the transm ssion

station transmts information after it has confirned

that the nedia state is clear. This is defined as

"PSMA. For this reason, even when the transm ssion

station which intends to transmt information after

it has changed fromthe sleep node transnmts any

information, it starts nedia reception processing

before a tinme of a predetermned tinme (MDl: Maxi num
asphba Fermemiadatinexsmuticatian dHY ebedb-hiDBiodc® embodiment. the

maxi mum packet |ength)). Wen the above communication '
PrEISRY ot vetdens ishaopr damibteal dfhddegopaakes beaRSBL tLhard for
pe£ om.ot her communi cation station during this tine
PEHETORY i t CHOEPPAFALLT omRrGmeSHingG ngcbpfesPMidiod.  to  the
crandiGg ke communi cation station performs access
FrCoNt o OBy "Rkt BREi Rt t Recgtdanbluaitt he phéambhisodisnent may be
at&ﬂg@?aq&Jy added to the PHY frame. FIG 26 shows a

PHY frame ToFfat o583t piPER S P hyaBPPREUSayZar pehfosindal  various

datlad p | e added t.o the begi nning of the
PH)\t(ﬁ:% %3? Ssﬁggig's ‘E%ﬁpn%’éae’“d’ai&ff fRE RASHMTMI SRCWIGd by ke side of
theC (iBMpRiteat i i 0 ich.receives information and |

t he connun??g?%gags?gf?g% ﬁﬂf%ﬁi¥? nShi 8¢ hrsrhaRd opnit for
procagsimgogni ze by detecting the preanble that the

media is occupied. This state will be described with

reference to FIG 27. FIG 27 is a diagramused to

expl ain the case in which the comruni cation stations

STAO and STA1 transmt information. FIG 27A shows a

transm ssi on sequence of the comunication station

STAl, and FIG 27B shows a transm ssion sequence of

t he conmmuni cation station STAQO
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Then, FIGS. 27C, 27D show the states of the
transm ssion unit 82 and the reception unit of the
comuni cation station STAG (high |evel: active node,
|l ow |l evel: sleep node). At a tinme Ti, the
conmuni cation station STAl starts transmtting a
packet. Since the conmunicatipn station STAOis in
the sleep node at that tine ~ it is unable to
recogni ze that the comunication station STAl has
t ranshiwireledr pawheticathier eafdteim d@ipddechefassyirtdality
that the high-order layer infornms of the
conmuni cation stati.on that the comruni cati on, station
of ??ﬂﬂ??&agk%%?o?hﬁ%?BﬂstHlﬁgoFFaﬁ§n¥?£%HlﬁFsgﬁE pfn@ fontrol
(Tx request) . Although the random backoff procedure ‘
statiorst agh@d @ontlic] tdd® POAPLoRSSOr e iliD tdEch of said
conventional |EEE802.11 systemwreless LAN, since the
conmmuni cation station starts receiving information
COMMUNGRATHOR | fEaTions| peddiiians r secepé iome gpeatien ofluring a
the uni que word and hence it cannot recogni ze that
A= ol N LS 6 ¢ . : stati
predgiSTfeted LindchBpisacartds | 17 SATTKERERN Cq Rl ana
transm ssion of information fromthe comunication
it s¢bpbi pacGTARMW dperatibas f whien W t hew heiqatkels afott Rgansmitted
communi cation station STAL. Accordingly, when the
d .connun%fation statioon STAGis placed in the active
Urig e ahd ¢ RF SR TR o iR sPErAESpoPRELL t 1Bor¥eFRkves a
during the maxi num data space MO (Max. Uni queword
signhit ge%@! bt ith baati gh¢kaa iR L2 i
g-tirre poi nt PﬁgﬁlpgsgggbfﬁgnﬁP%gﬁt?ﬁgﬁ%#hgslgéDﬁs $%gnned'
conmuni cation station STAO energi zes the receiver from
the tinme Ti to the tinme T2 and starts transmtting
information only when it does not detect the unique

m@ﬁdﬂg%ﬁ%ﬁﬂgé%(gbﬂﬂﬁ%iégﬁhég g&E%em.according to claim 1,
wherein each of said communication stations configure said
network  transmits a beacon signal at substantially a

predetermined time period.

3. A wireless communication system according to claim 2,
wherein each of said communication stations performs reception
continuously over a time period longer than its own beacon

transmission interval at least once at a predetermined time.
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packet. Let it be assuned that the high-order |ayer

reports information 83 to the communication station

(Tx request). Since the comunication station STAOis

set to the sleep node immedi ately before the tinme T4,

t he comunication station starts confirning during t he

ti e 0 T4 to. the M

et oty B EPLe b5 O RleliclR B iy ortrdintofe cdgin 1.

fromthe comunication station STAL at a tine T5 this
whereine, skhd coommontedt Do StatdoioSTAQKdRIeCiSddi® aware of

uni que word to recognize the existence of this

cket . The _communi cation station STAO starts the

apprB%ﬁ}Eioﬁlfba?ckH‘Fe pFBc@%‘&F@ iR trafelars Riawhi kR tyensmit a

transm ssion of this packet is ended. If the
kmac@ﬁ”ﬂﬁﬁhci@ﬂﬁiéﬂég'EH‘ade§§cﬁo%aQ%k§QEﬂ. i 2HH QYR Edlocal

until a time T7 at which the tiner is de-energlze

then it transmts the packet at the tinme T7. Wil e.
Stattll@@rpr‘éléwmi‘ﬁ&enﬂf@rrm&&omeeﬁouemmé:dts@gf az orighdboring

assunption that the M |s equal to the ﬁHXIﬁUﬁ]paCket

Lengt e ation st atiaon i nt
statgBa0 . Bl o ah T PR et a Vel L afsiesenined  time

transmtted by one packet, data transfer over a |long
peripdtiod of tinme may be all owed by acquiring the access

right once as shown in FIG 28. As shown in FIG 28,

within the range of the nmaxi mumdata transm ssion

| engt h obt ai ned when the access right is acquired

once, the data packet containing the payl oad may be

r@pegieﬁifeié§§sgbﬁﬁﬁﬂl ﬁ@%%ﬁ g%ééﬂ‘ghéggﬁgﬂ o%od%hglm 1,

may be transmitted. FI& transm ss

sequence used to continuously transmt a |arge nunber
wherein puloket eackl 6f 2@uiids consequieatéoni ageamons holds data for

other specific station, it carries out reception processing at a
time in which said specific other station transmits a beacon, and
it attempts to transmit the data to said other specific station
in accordance with a predetermined procedure after said other

specific station has finished transmitting a beacon.

6. A wireless communication system according to claim 5,
wherein said data transmitted after said other station has
finished transmitting a beacon is data having a large emergency

as compared with ordinary data.
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simlar to FIG 27, wherein FIG 29A shows a
transm ssi on sequence of the conmmunication station
STAl, FIG 29B shows a transm ssion sequence of the
conmuni cation station STAO and FIGS. 29C, 29D show 84
the states of the transm ssion unit and the reception
unj t At ] i .station STAO (high level . .
not B wkbgLef S TERGRL baGi BhON BheR Sidol g, U clain 1,
t he communi cation station STAL starts transmtting
wherelie padketcomiiureicdthiain $edtidn benasguped hhateddi®er over a
hi gh-order layer inforns the communication station
STAO that the comunication station STAO has
predete i bH% PG Eﬁgﬁﬁ tidd tepRsi gy e Stipnag; keedetpet the
comuni cation station STAOis placed in the sleep
presBBEe oFRMsahely d¥eforeifhg t {:Hﬁnglhitﬁédsfﬁéﬁl other station
confirmng that the nedia is clear during a tine
éﬁ;iOd fromthe tinme TI to the MDI. Then, in order to
to XNy t kEegniqueaqresk (posamble)fof wiveigdoketcollision of
transmtted fromthe comuni cation station STA1 at the

pac b TEbiug) e SEEMELES o oL L O SRR 165,11

conmuni cation station STAL. The communi cation station
STAO starts the random backoff procedure fromthe tine
T3 at which the transm ssion of this packet is ended.
If the communication station does not detect the _
uffi-qdle Wi &t | FORReniFRBlgE aystarcRocordingndo jglaim 7,
de-energi zed, then the conmunication station transmts

wherbPg Packet d@tte%ﬁn?% T%aj%i&&mﬁtlﬁ?igﬂ{(@ﬁ gf:attggn whether
time, the space and the transmssion rate have been
descri bed as exanpl es thereof, the present invention

or npt potmddim tiedl theaetoyeand ittimes pmeiddssotvespyndihad to a
ot her val ues

stipulated maximum signal length before transmission, when it

éttempts to transmit a beacon signal immediately after it is

changed from the sleep state to the active state. -

9. A wireless communication system according to claim 7,
wherein when each of said communication stations holds data for
other specific station, it attempts to transmit memorized data
to said other specific station at the timing before said other
specific station transmit beacon in accordance with a predetermined

procedure.
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may be set to those values w thout departing fromthe
gist of the present invention. Al so, while the
excl usi ve communi cati on apparatus for perform ng
transm ssion and reception shown in FIG 2 is
constructed 85 as the conmunication station in the
abgve- N enbaodi nent.., the ~present inyention is ,
not I i%%gg?gg? et o A S A ds%ﬁeé“ c3rgeFeme t8 'clain 9,
perform ng conmuni cati on processing corresponding to
wherthe shidnsiEtesitransiittadd ke RERRd o ¥8héoh NttdhSnission
enbodi nrent may be attached to a personal conputer
agg ratgs for perfornm ng various  data processing, for
of § ‘ﬁpPé‘: SndSEBFERBr el exSBiBedhByiRGe &i daIgfe eRmergency as
conput er apparatus may be installed on the baseband
compeRel {9fh 8£8§§§§?n8at§§ Caims 1. Awreless
comuni cati on system conposed of a plurality of
communi cation stations without a relationship of a
control station and controlled stations, wherein each
of said communication stations perforns reception

oper aty ri redetermined tinme_periqd after it,
naet Pttt Sl S R e (oBpelPaedipfond clain 1,
operations when a new signal is not transmtted

wherdini sgcsabfl pacdetemiungdatish peat08nyYnhtkebts to transmit
receives a signal next or until a tinme at which
transm ssion is planned. 2. A wreless comunication

data q{Qt 8 rhRbY Wlehy % afeRoBnizefens a agshisption gstation in
comruni cation stations configure said network

receli¥2A§Mbie2wRACAT HdNAn:d Yhstantially a

12. A wireless communication system according to claim 1,
wherein each of said communication stations attempts to receive
a beacon from other station recognized by the local station if it
is determined that the local station is in the communication

state.

13. A wireless communication Systenl according to claim 12,
wherein each of said communication stations describes information
indicating that it has information to be transmitted to specific
other station in a beacon transmitted from the local station

and a communication station, which received said beacon, asks
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predetermned tine period. 3. A wireless comunication
.system according to claim2, wherein each of said
comuni cation stations perforns reception
conti nuously over a time period |longer than its own
beacon transm ssion interval at |east once at a
the Ekggghe@@éﬁg$f§ n .@é%ié%V%éekgggsﬁfgnunB%%%b ninforming
system according to claiml, “wherérn Sai d
conmuni cation station, which became aware of approach
thatota#at icam dte Wraaismdited sicattiben G teddpiisn tstdtion if
beacon with reference to a clock val ue nenorized in

.. .th %ocal ét tion, transnmts information for
it lﬁrgﬁ BFRHRGC at %?g‘ﬁ%ldiqi‘?%m‘%’t%ait&ﬁnf EEAFLPRNRAT 4 idRfa to be
data over a predetermned tinme period. 5 A wreless
tranSRIFEEH CRd | e @I aeeptiiRg, @ a¢idhm 1, wherein
when each of said comruni Cation stations hol ds data
for other specific station, it carries out reception
processing at a tinme in which said specific other
station transmts a beacon, and |t attenpts to

IS0 LA ST BEE EALOt ain 12,

other | specific station has finished transmtting a
wherdbacenid6 wikeliets! estmonitHoicat isgBtems @Bsacest daffempt to

to claim5, wherein said data transnmtted after said

other station has fjnished transmtting a beaconis_ .
recedye, A ARATPH FrayEieher ety as %@da‘g@d fhation if it is

ordinary data. 88
instructed that said communication station should not

communicate with said specific station even when it is set to
the environment in which it is able to receive a beacon from

said specific station.

15. A wireless communication system according to claim 1,
wherein each of said communication stations can continue to
perform reception operation during a predetermined time period
after it has transmitted some signal and it can stop reception
operation until it receives a signal next or until a
transmission reserve time when it does not receive a signal for

the local station during said predetermined time period.
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7. A wreless conmunication systemaccording to claim
1, wherein said communication station energizes a
receiver over a predetermned tine period before it
transmts a signal to detect the presence or absence
of a signal transmtted fromother station to thereby
exgeeut e, ac tr . . di ng Llisjon of s
et omeeLEe onlpminihiRiRefhy R 2BaroShie, Torprising a
station. i 8. A wreless conmunication system

commaedortiong statian mf7,a wiherleiss idomnandetef ohnedsbym composed
said communi cation station whether or not a nedia is

cl.ear aver a time period corresponding to a , i
of astl?%ﬁﬁagtlgé' ﬁd‘ii%ﬁﬁf’%%l%@%%ﬁow&mrﬁ & Lonship
when it attenpts to transmt a beacon signa

of Iamedictelan afsestibni s afdhangedthbameline st eposéat &urther
to the active state. 9. A wireless conmuni cation

system according to claim7, wherein when each of
compddiSd ndémmuni cati on stations holds data for other
specific station, it attenpts to transmt nenorized

d i.d ot ecific s ion.at.the timng .
oL it MREaBRCTA TLERBRN LAk ‘BB coRerRiving
accordance with a predeterm ned procedure. 89 10. A
wireliesal elmtacommdni cati on system according to claim?9
wherein said data transmtted just before a beacon
transm ssion of said other station is data having a .
|§P§é€r@ﬁerf@%ﬁ 59T RShpkREHLNG t KesrRT ARy QRe%Rtign Auring
wi rel ess communi cati on system according to claim1,
a prﬁg@F@k&iﬁéghtgﬁeﬁﬁé%fHH“E%EéEHééHHSéémﬁ&8§c§££8ﬂph%ans has

ransm

transmitted a signal and .stopping reception operation until a
signal 1is received next or until a transmission planned time
when said communication means does not transmit a new signal

during said predetermined time period.

17. A wireless communication apparatus according to claim
16, wherein said communication means transmits a beacon signal

periodically at substantially a constant space.

18. A wireless communication apparatus according to claim
17, wherein said communication means continuously performs
reception over a time period longer than a beacon transmission

space of the local station more than once in a decided time.
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data to a station which is recognized as a destination
station in receiving node when it transmts data. 12.
A wirel ess comruni cati on system according to claim1,
wherei n each of said communication stations attenpts
to receive a beacon fromother station recogni zed by
t I | jon if it. is.determ ned that the.l ocal .
st R cobimireRi B SPBpEREut 1 3E R Hipg B0, claim
conmuni cati on system according to claim 12, wherein
15, -ealcdreoin saiad dcompinig dtb0Nobt ald01ks 0REEEhb@Secame aware of
information indicating that it has information to be
transmitted to specific other station in a beacon
SPPIPRCAH £ &GP 13 THEN GEHPTSBRTASm PARBS ato Lramsmit a beacon
conmuni cation station, which received said beacon
withASkefe¥@niae keacagn fh: MR SHRM Ay 11530 Pe @ 10cal
signal informng that data can be transmtted to the
beacon reception station if it is determ ned that
statdgind coransmils i dnforatatdorhofds gathitd tiemg a neighboring
transmtted to the beacon reception station. 14. A

el i.cat.i t di t laim 12,
Statier SEOM T P ETeLd S AEH FoRTEFSEETGES RETLod-

attenpt to receive a beacon transmitted froma

specific station if it is instructed that said

conmuni cation station should not comunicate with

said specific station even when it is set to the

edPi-r shrightelephinFeRmRicat bon eapparakies vacgobdangn to claim
from said specific station. 15. A wireless

16, %ﬁ@gﬂﬂécﬁhégns§X§t§ﬁ3 QEgkggPt%e%hgimoads Wgﬁﬁalotion for

each of sal conmuni catiron s i oNsS Can ¢contihue

- other specific station, it carries out reception processing at a

time in which said specific other station transmits a beacon and
it attempts to transmit memorized information to said other
specific station in accordance with a predetermined procedure after

said other specific station has finished transmitting a beacon.

21. A wireless communication apparatus according to claim
20, wherein said information transmitted after said other
station has finished transmitting a beacon is information having

a large emergency as compared with ordinary data.
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perform reception operation during a predeterm ned
time period after it has transmtted sone signal and
it can stop reception operation until it receives a
signal next or until a transm ssion reserve tine when
it does not receive a signal for the local station
dur,i n al d .predetermned tinme period. 91 16. A .
witrel B SR PO Spatal (RIS Agearding to claim
conmuni cation station of a wireless comunication
16, shetreimcsapasedmmahi Gatl o ahddys ncafiady catidieiver over . a
stations without a relationship--of-a-control station
and controlled stations further conprising:
predyirmineeat i RaFdrd Pefore dits HrepsREtafd siepal vipdetect the
wirel ess data; and control nmeans for perform ng
presBREEPLORLABGLAL I3 duk{ latPéﬁEﬁﬁﬁ%{?nfgoﬁ'gﬁher station
period after said comunicati on nmeans has transmitte
a signal and stopping reception operation until a
to therelly | sxeeubevertagmna opntnbll for r amsididésgoncollision of
pl anned tinme when said comrunication nmeans does not

ansmt a new signal_ during .,said predeternm ned tine

packgh G S lEYGR | &g Ul vt 1 oh St o Gt Lon.

according to claim 16, wherein said comruni cation

nmeans transmts a beacon signal periodically at

substantially a constant space. 18. A wirel ess

conmuni cati on apparatus according to claim 17, ]

whér ePn Wd&ied eSSmAPHIBERCHr LpSa ePResrRtUR I ARt grdierd ofesclaim

reception over a tine period | onger than a beacon

22, &ﬁ@9§§55§h§gcF§§§F5¥ﬁ%@hﬂ%ﬁf¥éﬂ ﬁégﬁéoQtEBEStgh%% transmit

once 1 n a

a signal after it has been' changed from the sleep state to the

active state, prior to transmission, it is determined by said

~control means during a time period corresponding to the

stipulated maximum signal length whether or not the media is

clear.

24. A wireless communication apparatus according to claim
22, wherein when each of said communication stations holds
information for other specific station, it attempts to
transmit memorized information to said other specific station
in accordance with a predetermined procedure immediately before

said other specific station transmits a beacon.
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92 19. A wireless communi cation apparatus according to

claim 16, .wherein said communication neans, which

becane aware of approach of a tine at which other

station plans to transmt a beacon wth reference to

a clock value nenorized in the local station,

transmts.i i r._ptohibiting,a neighbaoring .

STt on P B anebiRrhTEaBiRh Hree e e aetliting] co clain

period. 20. A wireless comruni cation apparatus
24, advereimgshdadcliaifiormd6ionherinsmhitizdsajtkt before a beacon

comruni cati on neans holds information for other

specifjic station, it carries out reception processing |,
tra“%ma%%?lheq n LhosEeF speetire othedndeafipbdon having a

transmts a beacon and it attenpts to transmt
1ard€d Zfth d ) R 0 viidid c%cﬁg{arys d.Jc station

I n accordarice with a predeterm ned procedure after

said other specific station has finished transmtting

a beacon. 21. A wireless conmunicati on apparatus

according to claim 20, wherein said information

transm t r ' S iLon, has _finishe .

Lo PR LS OB h LT E oo " aBbB RIS, b BEAMER g0 claim

energency as conpared with ordinary data. 93 22. A
16, whetebs eamunbfatiadn apmfhahUsaBlenr Fuad ilodhsC| atBempts to

16, wherein said comuni cati on neans energi zes a

recei ver _over a predetermned tine period before it
transpdds d pECEMRL4RBI §D BetHAtitR whisdenke secowddimesd as a

of a signal transmtted fromother station to thereby

t 0 fs i dj Yool P! - :

e o oot L Ba i et AP RAT Sor Ty iyt fon when it

station. 23. A wireless comruni cation apparatus
trangmédsdiingotrmatianm

27. A wireless communication apparatus according to claim
16, wherein said control means attempts to receive a beacon from
other station recognized by the local station if it is determined

that the local station is in the communication state.

28. A wireless communication apparatus according to claim
27, wherein each of said communication stations describes
information indicating that it has information to be transmitted
to speéific other station in a beacon transmitted from said

communication means and performs transmission after it received a
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22, wherein when said communi cation neans attenpts to
transmt a signal after it has been changed fromthe
sleep state to the active state, prior to

transm ssion, it is determned by said control neans
during a tinme period corresponding to the stipulated

- X1 L gna n whet he not dj
o1on RO A0o L LG e Dbl R G PR Ssasa otner

according to claim 22, wherein when each of said
statdemruni cati on stations holds .information for other
specific station, it attenpts to transmt nenorized
information to said other specific station in
accordance with a predeterm ned procedure i mredi ately
before said other specific station transmts a
besgom ﬁfrgﬁesf\Ebﬁﬁﬁﬁ§§a€98Huﬁbﬁagb aRRRLRHYRG to claim
according to claim , Wherein sai ornatlon
transmtted just before a beacon transm ssion of said
27, oihrireist asabh contnbbr meanen dows ngod  didragptener gercpive a
as conpared with ordinary data. 26. A wireless

peacE TR0 RREAL BB LAl DL EL AR 1101 nacruceoa

to transmt information to a station which is
by aecopmabd s vedEsbiynakh0d Stath@RioREishi NBed®s that it
receive information when it transmts infornmation.
27. A wireless comunjcation _apparatus according to
shouddh AL EPMRHECEHEE S5 comtd oPPREARECastahbes £gen when it
recei ve a beacon from other station recogni zed by the

is deRcalo St | Qildontibnt Si He%ﬁ¥éﬂr§¥j %'Hﬂ1é3Q% L¢8lve a beacon

station Is In the communi cati on st

-from said specific station.

30. A wireless communication apparatus according to claim
16, wherein said control means can continue to perform
reception operation during a predetermined time period after it
has transmitted some signal and it can stop reception
operation until it receives a signal next or until a
transmission planned time when it does not receive a signal for

the local station during said predetermined time period.

31. A wireless communication method for performing wireless

-communication in a network composed of a plurality of
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28. A wireless comuni cation apparatus according to
claim 27, wherein each of said conmunication stations
describes information indicating that it has
information to be transmtted to specific other
station in a beacon transmtted fromsaid
heati forns transn1s i,on a it
com G O R L el v B6 & 'dontrol

transmtted fron1sa|d other station. 29. A wreless

- statdemmanidc abindrrcdieat attss iaeso lcbniy- itsd ref aiie sthps of:
wherein said control neans does not attenpt to receive
a _beacon transmitted froma specific station if it is

i ifst r GEEBEMLEY 1971 giaf r SGSSRI WY s&f&PcontRmi cRErderming

means that it should not communicate with said

receteiG@f idpstati O @N?ﬂn?h§npkédetérﬁ§ﬁeﬁotER% eriod after a

envi ronment in which is able to receive eacon
. fromsaid specific station. 30. A wireless
sigredmiias datansmidgpdiatand according to claim 16,
wherein said control neans can continue to perform

S50 BB SO LR 5y PSP PP BT Sercion

reception operation until it receives a signal next

operatiomt idntail t ranssigsadn pkanpedetiel WheRti t cdoesn®all the
receive a signal for the local station during said
predeterm ned tine perlod 31. A wreless

CrangRShOBa GRS HBUTS o PRr BoPRPNG @I dgs not transmitted

communi cation in a network conposed of a plurality of

durlﬁé §9ﬂ@l5&éagﬁéghfﬁéglgymg wg&ﬁggﬁ a relationship of a

contro

32. A wireless communication method according to claim 31,
wherein each of said communication stations joined said network
transmits a beacon signal periodically at substantially a

constant space.

33. A wireless communication method according to claim 32,
wherein each of saild communication stations continuously
performs reception over a time period longer than a beacon
transmission space of the local station more than once in a

decided time.
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station and controlled stations conprising the steps
of : a transm ssion and reception step for perform ng
recepti on operation during a predetermned tinme period
after a signal was transmtted; and a reception
timng control step for stopping reception operation

uni/ | i gmalod s [V : uptil th .
t?jaéln'srlr?i?l s‘iji on p?éan%eg T he valrwbgfrit“ﬁeq{nheovc\}p s"’llCgcnoalfcginsg fét claim 31,
transmtted during said predeterm ned tine period.
whergdn Asaiidel essmuaricaniicoat i enatebhod abtendi BgchfecCl avfite of
31, wherein each of said conmunication stations
| oi.ned. said network, .transmts a beacon signal i
2PPERETt i Gl eats SUBKTRATFI 5 LAt L b aiea CophERIoTgs, aabeacon
wi rel ess communi cati on nmethod according to cl ai m 32,
withwhekierc@@eh @o Sal d QYRRINKGAON (RE@AO0NSy  in the local
continuously perforns reception over a tinme perio
l.onger than a beacon transm ssion space of the |oca
statdCpyj opr #prBltpad droadtian feri gerbitilme. 118y 84.neAghboring
W rel ess communi cati on nethod according to claim 31,

tatWher e R said i.cat i station, which becane aware

SRS Appr oachnocsé a {ln% daat%mo% St KEr® ?%‘?W#é?%rltood'
transmt a beacon wth reference to a clock val ue
menori zed in the | ocal station, transmts infornation

for prohibiting a neighboring station from
tegps itting data over a predeterm ned period. 35.
wir'e

A
| &4 CATHR1EHOE Bes8PE Rgaogddngi Aoz plaim 31,

wher ei n when each of said conmuni cation stations hol ds
wherein when each of said communication stations holds

“information for other specific station, it carries out
reception processing at a time in which saild specific other
station transmits a beacon and it attempts to transmit memorized
information to said other specific station in accordance with a
predetermined procedure after said other specific station has

finished transmitting a beacon.

36. A wireless communication method according to claim 35,
wherein said information transmitted after said other station
has finished transmitting a beacon is information having a large

- emergency as compared with ordinary data.
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information for other specific station, it carries out
reception processing at a tine in which said specific
other station transmts a beacon and it attenpts to
transmt nmenorized information to said other specific
station in accordance with a predeterm ned procedure
af-er zsaj. t her i fic.station,has_finished .
PR A Mt edERe, RERN L8 TR hRledR acshRiRdatpor ain 31,
met hod according to claim35, wherein said
wherenfiosarti aortmanisattibed sfdteiors abte odhess shatbeBivhas over a
finished transmtting a beacon is information having a
| ar ge nmer gency .as, conpared with ordinary data. 98
predaEiiingd, Ltk oRriarRPERKS i (FEPRSB B CortioRgLt bo laieRt the
31, wherein said conmunication station energizes a
presEBE8I Vel P4 J¥ eded 5, Ned Lok PELY OF -8R QkBel! station
transmts a signal to detect tﬁe presence or absence
of a signal transmitted fromother station to thereby
to thewahe sseessecangeads f opnsvoildi fior celvibiisiiog ofollision of
packet communication timng with that of other

pach 25 Afagt 34ch MEENS 4 ERTIHALCEH SRLEE! el son

0 clai m
conmuni cation station attenpts to transmit a .signa

after it has been changed fromthe sleep state to the
active state, prior to transmssion, it is determ ned

by _said  communication station during a tine period
cé?re@pUﬁHPﬁ@SFoco$%%n%@@bh@%1@@thGQiﬂ@ﬂ¢§i§ﬁmlt¢e@§@hm 37,
whet her or not the nedia is clear. 39. A wreless

wher&PHMWALGALIHAT @%ﬂﬂﬂ%f%é%&&ﬂr@EAQiShaggké%pts to transmit a
signal after it has been changed from the sleep state to the
active state, prior to transmission, it is determined by said
communication station during a time period corresponding to
the stipulated maximum signal length whether or not the media is

clear.

39. A wireless communication method according to claim 37,
wherein when each of said communication stations holds
information for other specific station, it attempts to
transmit memorized information to said other specific station
in accordance with a predetermined procedure immediately before

said other specific station transmits a beacon.
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wherei n when each of said conmunication stations holds
information for other specific station, it attenpts to
transmt menorized information to said other specific
station in accordance with a predeterm ned procedure
i medi ately before said other specific station
transnit s, 0 A0, A W S A cation . .
menhod achar Aoy Corar reen PR AAIREhE Tk etain 39,
information transmtted just before a beacon
whengimsfiasisl od ndforsmtd ot heurastsatiitored s jiusftor befbe® a beacon
having a |arge energency as conpared with ordinary
a. Al. Awreless communication pethod according to,
eraffifie din QELPEHT Gatitior Shatd Bonmon SO IAGH | bRYing o
attenpts to transmt 1) information to a station
largdi e igerl G QG dhAed wiedd Id@liyy datd on
operating to receive information when it transmts
information. 42. A wireless comunicati on net hod
according to claim 31, wherein each of said
comruni cation stations attenpts to receive a beacon
f rggm ' [ +Z I L afi L.
(0 & QT TR, Heul A R lain 31,
communi cation state. 43. A wirel ess conmmunication
wherganrhed chc odr diaig tcomgaiirad2pn shetdbnseathenptsaicd transmit
comuni cation stations describes informtion
. indicating that (it.has informption to pbe transmtted ,
infoplftf8) | B8, 2 KRtLPhT AP B° bERECBRNEFatho Pt 1 2d CPEGAPAtion
the local 100

- station operating to receive information when it transmits

information.

42. A wireless communication method according to claim 31,
wherein each of said communication stations attempts to receive
a beacon from other station recognized by the local station if it

is determined that the local station is in the communication

state.

43. A wireless commnication method according to claim 42,
wherein each of said communication stations describes
information indicating that it has information to be transmitted

to specific other station in a beacon transmitted from the local
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station and a communi cation station, which received
said beacon, asks the beacon transm ssion station to
transmt a signal informng that data can be
transmtted to the beacon reception station if it is
determ ned that said conmunication station holds data
tepbe angm ea reception station.. 44 .
Staﬁg%br%ﬁ%ss§coﬁﬁﬁﬁwbgfkgﬁoﬁet%g§t§§%6rmﬁ§§€ﬁ)(ﬁ%ﬁ%ﬁwﬁg said
wherein said wrel ess conmuni cati on system does not
-beacgy, empkst dher dmsicra arbeapbasisransrdtiiced o @feasmit a signal
specific station if it is instructed that said
. yni,cation station.should nqgt communicate with
lnfogﬁgggsﬁégifi A3 aFPBn P& e alsIR tedi £5efhg obeppen reception
environnent in which it is able to receive a beacon
statlonnf sk dispeeidrinGngbathaf: s42d Aonh8i €§8ion station holds
comuni cation nethod according to claim31l, wherein
each of said communication stations can continue to
datapEps e ntraleapt i taf drertdes beadani ngeappiedestatioed
time period after it has transmtted sone signal and
it can stop reception operation until it receives a
signal next or until a transm ssion reserve time when
it does not receive a signal for the local station
dddi.n@ seire lgrsed et@mmmiech tiioke mpthiced. ad@rdifig Ao claim 42,
conmputer programwitten in the formof a conputer
Wherr.eadabl(g farmat such that processing for naking
Wt ePBES  YESIERT c ATHHESR B Gt BP ke 0o65e N attempt to
plurality of communication stations w thout
receli¢bahi QRSP batNeani @ CONELOL aStablqrandcantsol] gd; e ;o
stations is executed on a conmputer system conprising

] the steps of: '
instructed that said communication station should not

communicate with said specific station even when it is set to
the environment in which it is able to receive a beacon from

said specific station.

45. A wireless communication method according to claim 31,
wherein each of said communication stations can continue to
perform reception operation during a predetermined time period
after it has transmitted some signal and it can stop reception
operation wuntil it receives a signal next or until a
transmission reserve time when it does not receive a signal for

the local station during said predetermined time period.
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a transm ssion and reception, step for executing
reception step during a predetermned tine period
after a signal has been transmtted; and . a
reception timng control. step for stopping reception
operation until a signal is received next or until a

treaSTh SshAPut BLaRRsd LEme iif 3ai d copmunicati g

station doeg not ?ra Sm't altr?ze\?\} sjl‘ngngrlquﬁ?mgogaiad computer
redeterm ned tinme period. 102

readable  format such that processing for making wireless

communication on a network composed of a plurality of
communication stations without relationship between a control
station and controlled stations is executed on a computer system
comprising the steps of:

a transmission and reception step for executing reception
step during a predetermined time period after a signal has
been transmitted; and

a reception timing control. step for stopping reception
operation until a signal is received next or until a transmission
planned time if said communication station does not transmit a

new signal during said predetermined time period.
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