DESCRI PTI ON W RELESS COVMUNI 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 reless conmuni cation nethod and a conputer program
suitable for use in configuring a wireless LAN (Local
Area -Network: |ocal area network) for nmaking data
conmuni cation, for exanple, to construct a

decentral i zed distribut eéjss{ ehgkwork wi thout a

. , C
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decentralized distributed type wireless network forned
TECHMBIRL IFIEROCt i ve conmmuni cation stations. transmt

their beacons with network information and the |ike

wTha aresketeinvertivnezehatehero & wiggbess communication
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oM ARAF GRITS RO FPBGYERR RFCSTFBI T T © for use in

ecen,tralai zed di st rIi@%ut gd t%%e vg' ﬁ,el ess.n tov(\:nrlk \A@élgetwork)

CoOnGYRBT ity A 8I-F FsTHh HEBEBh LN PRy ¥56m £hE
for 'SOPEH 148 SOMTMHY GRLLAN #4109, « BACKGRANR, ART,
decentralized distributed type network without a relationship of
control station and controlled station, such as a master station and
slave stations.

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

communication stations.
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As nedia access control for wireless LAN system
access control standardized 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 Contr ol

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

i ke has described the details of the | EEE802. 11.
Networking in the | EEE802. 11 is based on a concept of

a BSS (Basic Service Set). Two_ kinds of BSS are
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system In FIG 30, assumi ng that a comrunication
detaslateOeHRATEEEBOZ . EXanpl e, is a conmunication station

SA whi ch functions as an access point, then BSSes
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are collected to construct a cell in the so-called
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plurality of mobile terminals (Mobile Terminal: MT) .

Operations of the IEEE802.11 in the infrastructure mode will be
described with reference to FIG. 30. In the BSS  in the
infrastructure mode, an access point Afor performing coordination
should be absolutely provided within a wireless communication system.
In FIG. 30, assuming that a communication station SATO, for example,

-is a communication station SA which functions as an access point,
_ then BSSes within a range 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 intoe the access point and joined the network as a
member of the BSS. The access point transmits a control signal

called a bheacon at a proper time space. A mobile terminal that can

receive this beacon recognizes that the access points exists near it




2 and establishes connection between it and the access
poi nt. The conmmuni cation station SATO which is the
access point, transmts a beacon (Beacon) at a
predet erm ned period space as shown on the right-hand
side of FIG 30. The next beacon transmission tine 1is
~sent into the beacon by a paraneter called a target
beacon transmt time (TBTT: Target Beacon Transmit
Time). Wien a time reaches the TBTT field, the access
poi nt activates a beacon transm ssion procedure.
Al so, since a neighboring nobile term nal receLv%s a
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termnal may be placed in the sleep node. This
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present invention in which the network is operated
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as the access point, and hence the infrastructure

reachBge yhé | TETT beidpscridhed anyesor @oiNext activates a beacon
conmuni cati on operations according to the | EEES02. 11 ,
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to FIGS. 31 and 32. On the other hand, in the IBSS in
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This specification principally considers the gist of the
present invention in which the network is operated without
application of a master control station such as the access point,
and hence the infrastructure mode will not.be describediany more,

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

On the other hand, in the IBSS in the ad hoc mode, after each
communication station (mobile terminal) has negotiated with a
. plurality of communication -stations, each communication station
defines the IBSS independently. When the IBSS 1s defined, the

communication station group determines the TBTT at every constant

interval after negotiations. When each communication station




interval after negotiations. Wien each comuni cati on
station 3 recognizes the TBTT with reference to a
clock within the local station, if it recognizes that
ot her comuni cation station has not transmtted the
beacon after a delay of a randomtinme, then the
communi cation station transmts the beacon. FIG 31
shows an exanple of the case in which two

comuni cation stations SAT1, SAT2 constitute the

| BSS. Accordingly, in this case, any one of

t b h 1S,
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onmmruni cation station is placed in the sleep node in
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reception unit is turned off. A signal transm ssion
of @nd reseption Wmaeadutfo i Nedutivhieasomi ldtdifons SAT1, SAT2
described with reference to FIG 32. In the | EEE82. 11
conswhentd hersd egpspodeacsompiphied tont hehilBSSasa, camy aigne of
' time period fromthe TBTT is defined as an ATIM
comm{AhewiLinee seat iFnafddlonbndy cat i Ore WBSSage)atendowtransmit the
(hereinafter referred to as an "ATIM w ndow'). During '
beacpheati mecperirsdvel ehethd| BBWF ndéaidsi htwalit is frequently
comuni cati on stations _bel on n to the I BSS are
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CommFFéc?ﬁﬁ?ﬁ Srrati R P HeY connunl 'On Station,
sw1tg ter ats 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 IEEE&2.11, when the sleep mode is applied to the IBSS, &
certain time period from the TBTT 1is defined as an ATIM
(Announcement Traffic Indication Message) Window {hereinafter
referred to as an “ATIM window”).

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

the communication station lets the reception side know that the



beacon has been transmitted in the tine period of this
ATI M wi ndow, the comrunication station lets the
reception side know that the 4 conmunication station
has its own information for other conmmunication
station by transmtting the ATIM packet to other
communi cation station. The conmuni cation station,

whi ch has received the ATIM packet, causes the
reception unit to continue operating wuntil the
reception fromthe station that has transmtted the
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e nonitoring the nedia state over a random ti ne.

the REEXMEUL Of cdilses Fheshawmptithencaseti Ro Wintint8eoperating
communi cation station STAl transnmts the beacon after

untifth@het reeepOiot hercworamgniseation shat i lors STAhshadsteddelge ATIM
counting in the earliest stage. Since the

packeamsinéoddd.on station STAl transmts the beacon,
ot her two communi cation stations STA2 and STA3 do not
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case in which the conmmunication station STAl holds
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States of I'a ‘again.over the randomtinme
which the communication station STAl transmits the beacon after the

timer of the communication station STAl has ended counting in the
earliest stagé. Since the communication station STAl transmits the
beacon, other two communication stations STAZ and STA3 do not
transmit the beacon.

The example of FIG. 32 shows the case in which the
communication station STAl holds information for the communication
station STAZ2, the communication station STA2 holding information for
the commupnication station STA3. At that time, as shown in FIGS. 32B,
32C, after having transmitted/received the beacons, the
communication stations STAl and STAZ2 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 S8TAZ2 has ended counting earlier, first, the

communication station STAZ +transmits +the ATIM message to the



respectively- In the exanple of FIG 32, since the
timer of the comunication station STA2 has ended
counting earlier, first, the. comunication station
STA2 transmts the ATIM nessage to the 5 comruni cation
station STA3. As shown in FIG 32A, when receiving the
ATI M nessage, the communi cation station STA3 feeds the
nessage of the reception back to the conmunicati on
station STA2 by transmitting an ACK (Acknow edge)
packet which is an acknow edge packet to the above
communi cation,statj.on- After the q_:oirg'ru' ati.on stati
commiRhZA ANy Sft’laﬁi’“gﬂg# %p'ar%ssmsg P g™t he AC% %ac% " Srte%éwgng the
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ATl M packet to the conmunication station STA2. The

abovE ORBHALE B4 OibrSt @ifd tdnSTAZ theedsiet hwmmuessageorof stdeion STA3
reception back to the communi cation station STAl by

has feéhisnidgttamsnACKipackiet AGK tdaekebovehe orgmmindgeitdonn station
station. Wien the ATIM packet and the ACK packet are

STAlexbhemged swetdizest hehATPRERF oifowtines o viddengnaigoring the
following interval, the conmmunication station STA3 ,

respaRbl e A3 teke OfeEBP VBFdtD TVEEetPE TP fdficon "PFDAthe timer
t he comrunj cation station STA2, and_.the  co nicatio
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returning the ACK packet to the above communication statiom.

When the ATIM packet and the ACK packet are exchanged within
the ATIM window, alsc 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 receive
information from the communication station STAL.

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

communication station STA3. After this transmissicn of the



the randomtinme. In the exanple of FIG 32, since the
timer of the comunication station STA2 has fini shed
counting first, the conmunication station STA2 first
transmts the information to the comunication
station STA3. After this transm ssion of the 6

i nformati on was ended, the communication station STAI
energi zes the back-of f tinmer while nonitoring again
the respective states of the nedia over the random
time, and after the tiner is ended, it transmts the
packet to the communi cation station STA?.
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we have described "communi cation station energizes
‘has hbe hackiokli theeaTwWhi beckeni wpthitg tihe BTEM esirefowt her which
medi a over the randomtinme", let us nmake additiona
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four kinds of IFS are defined as packet spaces (IFS:
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i mredi atel y- precedi ng packet to the transm ssion of
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Ao Rouaht n oFFES sgonbahing RETAhers Bhe TCHIRGE: svoten
will:SiI ggt gggsocrrtiblelc:is) hiElL Fsréég:%nlcle:es) tgndFR!; .FS 3(3DCF Il’lFS):he above

explanation, while we have described “communication station
energizes the back-off timer while monitoring the states of the
media over the random time”, let us make additional explanation to
this case.

In the IEEE802.11 system, four kinds of IFS are defined as
packet spaces (IFS: Inter Frame Space) extending from the end o¢f the
immediately-preceding packet to the transmission of the next packet.
of 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 (DCF IFS) in the
sequential order of short inter frame space. According to the
IFEE802.11, a CSMA (Carrier Sense Multiple Access) 1s 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




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 information, the communication station
energi zes the backoff tinmer over the randomtine while
7 monitoring the state of the nedia. If it is

determ ned that the transm ssion signal does not
exist during this time period, then the transm ssion

.unit is _given transm ssiaon ri o Wen th .
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period, then the random backoff is made. Further,
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time period, the transmssion unit is given a
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such as ACK packet which has an exceptionally |arge _
beenerprgéncyhe sstamsed t thrl, medige aff amdii ddieo®IGA| £sj gonitored.
allowed to transmt the packet after the SIFS packet
Unlespatle tThrsmijssipacsh@slpasdistice WE1Rg abithh (tifgeperiod, then
packet wth the |arge enmergency gefore t he packet , .
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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 methodelogy.



- Next, the RTS/CTS procedure in the | EEE802.11 will be

described wth reference to FIGS. 34 and 35. In

network under the ad hoc environnent, it is generally

known that a problemof a hidden term nal arises- As

a met hodol ogy for solving the nost part of this

problem there is known a CSMA CA based upon the

RTS/ CTS procedure. The | EEE802. 11 al so uses this

nmet hodol ogy. 8 An exanpl e of operation in the RTS/ CTS

procedure will be descri bed with reference to FIG
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ore transmitting actual infornmation, the
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To Send) packet to the conmunication station STAl

commi €4t ich atatAbar BehO Ofodeastbnabn Dtk tJloat is@ation STALl. Before
accordance with the CSMA procedure. Wen the

tranSoOititCcabconast dinifonma Sldd, r etei vesntuniisapacketstattion STAO
transmts a CTS (Clear To Send) packet which feeds

transmity mahi GiTS ndReatdste B¢ tSkead) eagskietn tof the RPgnunication
packet back to the conmunication station STAO to the )

statgommfiidat Wi chst 461 opR  \VIHEFPTRE LeB mies EidritdAn st a?%%f-"n in
STAO which is the transm_ssion _side receives the CT
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transmigsion side receives the CTS packet without accident, the
communication station regards that the media is clear and transmits
an information (Data) packet immediately. After the communication
station STAl receives this information packet without accident, it
returns the ACK packet and the transmission of one packet is ended.
Actions that will occur in this _procedure will be described
with reference to FIG. 35. In FIG. 35, it is assumed that a
communication station STAZ may transmit information to a
communication station STA3. Having confirmed by the CSMA procedure
that the media is c¢lear during a predetermined period, the
communication station STA2 <transmits the RTS packet to the
communication station STA3. This packet is also received by the

neighbor communication station STAl of the communication station

STA2. Because the communication station STAl receives the RTS packet



comuni cation station STA2 may transmt information to
a comunication station STA3. Having confirnmed by the
CSMA procedure that the nedia is clear during a
predet erm ned period, the comunication station STA2
transmts the. RTS packet to the comunication
station STA3. This packet is also received by the

nei ghbor conmuni cation station STAl of the

conmuni cation station STA2. Because the comuni cation
station STAl receives the RTS packet 9 and becones
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alsoWBEKohSs Cakd el & tINAVE{ddMetamatk thlel @eatiboAsVeetapjed without
The RTS packet and the CTS packet have durations of

monitbhEnd reshimehis henredy ahiis obcaipicedodn Thes work is called an
transaction witten thereon. Returning to the

NAV destwopht | DNl odadibngVeeter vedltehRIRT $aghekernd the CTS packet
transmtted fromthe.comuni cation station STA2 to the

havecotlnmatiionsi orf simei dn SAZEh t hee cAwAlAi cdt | BACRER]Y ofn the
STAl becones aware of the fact that the nedia is

tranppelan T ithen oA state during a tinme period

desi gnated by the RTS packet nd he t f
RO g oG FPERET on SCHE NESHE iR i packet

t whi ch
tranﬁrgil;{%etnci Cértola'l? Egef%%&%%gca AgIét S%a%lo%lﬁgﬁky e‘gO t‘é'ii% @Iﬁnunlcatlon

conmuni cat

statlggtb IQBt 0 %geg rh:gﬂ%rﬁtllogn sltggt&?t £, olgeég?r%s_ aware of the

recep |oh 0 acket back to t comruni cati on

FactSEALLODLSTACa 4 THE Spgc%cpai(i'keéhé %c@hé@e{iegﬁﬁf\!@ddtm&r@ a time
nel ghbor comuni cation station

period designated by the RTS packet, and hence it refrains from
transmitting information. On the other hand, the communication
| station STA3 which received the RTS packet returns the CTS packet to
the communication station to feed information indicative of the
‘reception of the RTS packet back to the communication station STAZ.
This CTS packet is alrso received by a heighbor_ communication station
STA4 of the communication statiom STA3. The communication station
STA4 recognizes by decoding the content of the CTS packet that
information is transmitted from the communication station STAZ to
the communication station STA3, and it becomes aware of the fact
that the media will be occupied during a time period designated by
the CTS packet. Hence, it refrains from transmitting information.

When the above-described RTS packet and CTS. packet are

transmitted and. received, the transmission 1is prohibited between
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STA4 of the conmunication station STA3- The

comruni cation station STA4 recognizes by decodi ng the
content of the CTS packet that information is
transmtted fromthe comuni cation station STA2 to

the conmuni cation station STA3, and it becones aware
of the fact that the nedia will be occupied during a
time period designated by the CTS packet. Hence, it
refrains fromtransmtting information Wen the
above-descri bed RTS packet and CTS packet are
transmtted and received, the transm SSion

“nelgheﬁrhpgeﬁt%wme@ﬁ B REPBRETATIG s CAEF O OTTAZnamich is the
ommruni cation statio T i.ch_is the ra Ss
exarGOUEP O i SEul BN FShoicvh e %S WackBE okl packet and
s | hborl station,of 0 c LSt o0NLSIA3;
e EaRIRY FRE RN LB O SO O T cne

rece '%?Logssvpaatglﬁ?r o mecrheb¥ouicpf 9@8@1\5@”1:9@” @1% pack?% whereby

ransmtt m t he comuni cation station STA2
1nfd&ﬁﬁt99ﬂ“§ﬂhcﬁé|@Paﬁ%ﬁﬂﬂﬁ%@ $IA3 and themiGKcdrackelsta@bon STAZ
be returned w thout being disturbed by the sudden
to thieaRsfinSSi @t fonoBbbeon rraiaghbadi tige @t ipaBkeNexdn @ returned
' band reserve neans in the | EEE802.11 systemw || be
withdescr bbetdgw disthebedenbe tthd| Gudsén | hréhsnission from the
above-nmentioned | EEE802.11 system access control,
neighboessy coratimni.on based on the CSMA procedure is
executed, and hence it is inpossible to g uarantee and
nﬂEHFalﬁ PaEneasevhafdgans n iphdnPEEEESS! ill%y§¥%ﬁﬁm pill be
Poi nt  Coordi nati on Functloég exi_sts_as
Qﬁ%?ﬁ n|§h¥¥orr%ﬁﬁﬁﬁﬁﬁﬁeeFﬂg B |nté?nlﬁﬁethﬂxﬁﬁhaentloned

t he bas ollin it do S

TEEEROL. b bl 4 e oTy SERE® Sd CRBE Hode  BEASY t Coteiiiee Gty on the

| CSMAp&rﬁtcer rai:lthF UCtﬁuciru%eng némlge%{cecqqt ig..l iﬁgogglﬁal%ccc%sﬁuarantee

and maintain a constant band. In the IEEE802.11 system, a PCF (Point
Coordination Function) exists as a mechanism for guaranteeing and
maintaining the band. However, the basis of the PCF is polling and
it does not operate in the ad hoc mode but it operates only in the
infrastructure mode under control of the access point. Specifically,
in order to execute the aqcesé control while the band is bkeing
guaranteed, a coordinator such as an access point is reqguired and
all controls are carried out bylthe 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 STAQ is +the access point .and that the
communication stations STAl and STA2 joined in the BSS managed by
the access point STAO. Alsd, it is assumed that the communication

station STAl transmits information while it guarantees the band.
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f

in order to execute the access control while the band
is being guaranteed, a coordinator such as an access
point is required and all controls are carried out by
the access point. For reference, operations of the PCF
will be described with reference to FIG 36. In FIG
36, it is assuned that the comunication station STAO
is the access point and that the comrunication
stations STAl and STA2 joined in the BSS nmanaged by
the. access point STAO Also, it is assuned that the
connunlcatlon, station STAl trapsmts

fo -
WRFY LR { CHaTHERs Dic SEAREE” 11oFabT A L arin (Lagonication

e communi cati1on st

.Staté?ﬂcgggﬁfB?EQQ%%fﬁ%’ H?g Ehe ﬁonngﬁﬁﬁﬁaééylonsgégkggn STAl at
the §£‘9§ {gac(% h?CkSHJ:%lSPLﬂCgIéCFs*éDO' lpHe hf@hn§§a)tlonT|%%atll?n STAL

Eontun ion station recei ved the CF-P

whlclhsfsgf:g%@ {Hegr&tF—leirQQS&@Jend%t @'J%Hg s tidhnRkYdata and is
owed to transmt data at the SIFS space. As a

therkB8SULL 1 oI toCRRRHACAtd-2R Statho®ns1FBAsphtansas ts rebalt, the
data after the SIFS space. Wen the comruni cation

comm@hats oS TAQUiehusnsl t be=rAaK tpacket déba dfteer the SIFS space.
transmtted data and one transaction is ended, the

WhenC aheURbeath Dre tistnatsitan i &TAST &Y ar et yarsf dihes A8l beaket ofor the
t he comruni cation station STAl. FIG 36 shows al so

transhéttedediha wanch opel [insgseftion sici maded. fip| sgrayeication
to sonme reason, that is, the state in which the

statjen| iSTR0 REcKSt BSHAREMAs PPRLLEE. PG |theo| FFREPL AR EEsstation
space. Specifically, when the comrunication station

STAISTAO becones awar e that no information is transmtted

(SI0. LSRR CHERL' B R e b SRS wame 1o
fail%gg%5gsto some reason, that is, the state in which the polling
packet shown as the CF-Poll follows the S5IFS space. Specifically,
when the communication station STAO0 becomes aware that no
information is transmitted from the communication station STALl 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 station STAl and the ACK packet is returned. Even

when the communication station STA2 holds the transmitted packet

during a series of this procedure, since the communication station

STAO 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 STA2Z and hence the
communication station STAl to which the polling . is performed is

constantly given a priority. -
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that the polling is failed and perfornms polling again
after the PIFS space. If this polling is successful,
then data is transmitted from the conmunication
station STA1 and the ACK packet is returned. Even

when the comruni cation station STA2 hol ds the
transmtted packet during a series of this procedure,
since the conmunication station STAO or STAl
transmts information at the SIFS or PIFS space before
the DIFS tine space el apses, the right to transmt
information is never noved to the comrmunication

sPaFt etr STRE @ 1fdn EPERES S cAMEMTRER iRAT S alfiPBh * STRIOD No-

to_whj h the polling i ornmed is__con tan

-8B (255 PR Catet 1B Jofpnede Tai BoObeR retess
%ppllcatlon No. 8-98255 discl oses an exanpl e

aCce3s control of such wireless conmunication.

WigD, @ 88§§s088ﬂw§1 1 Of s Wl BlRSS COIPMALEMION (S carried out

carried out out such master control station

withbBECESSh RRIJHe)k: ALt EAMRALRI W (Accddie poaae) | mticebared with
comuni cation is carried out wwth the naster -<contro

the Sdaidd Ofln LMEER WRRAUNMAEA Oits: I €5t cheki@nSouTo Wid@h the master
concrete, the follow ng problens arise. PROBLEM 1:

contBbEL EEThOAxF €RGRDI INATOR, dx0irowex argalte L casoshowlo | he Fe@Gncrete,
37, let it be assuned that a network is configured by

the thelabbvwe prebteonedrisEEES02. 11 syst em when
communi cation stations 10 to 17 are |located in the
SERPBRFEJL StSELECT A WoeIRPENETHh ranges 10a to 17a
in which the comunication_ stations 10 to 17 can
dFPécleF?mEb‘?muﬁ‘f cahevmy {h EAER dfheret| dtsdth a%%@@d that a

if the network is configured in the |nfrastr%ct
nethﬁaelstﬁgﬁﬁlgured by the “above-mentioned IEEESD

COITI.I'HBPl

system when
communication stations 10 to 17 are located in the scattered state
and communication ranges 1l0a 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 ope:ated. as the access point (coordinator). In the
IEEEB02.11 system, a communication station accommodated within the
BSS may communicate with only a communication station which belongs
to the same BSS, and the access point is operated as a gateway to
other BSS. In order to efficiently make networking on the whole of
the system, there are various arguments such as to select which
location of the communication station as the access point or how to
configure again the network when the access point is de-energized.
Although it is desirable +that the network could be configured

without the coordinafor, the infrastructure mode of the IEEES02.11
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there arises a problemof how to select a
communi cation station that should be operated as the
access point (coordinator) . In the |EEE802.11
system a conmuni cation station acconmopdated within
the BSS may conmunicate with only a conmuni cati on
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 such as to sel ect
which |ocation of the communication station as the
systamcesrsncmiwtowih@vw%l reght refiR e Sagai n t he network
when the access [ I s de-energized. Although it is
GEEPPLEN 1 T AERE RGP SEBUP IS GBAP! gur ec
wi t hout the coordinator, the |nf%€@%r cture node

the becsth. §1°18°8js i thndPohEE: Y S 2Phhougn the

uire

M 2: . DI SAGREENE
netwR CRR o %&Pdiggr w1tPo?ﬁ gﬁ %Bﬁdgﬁi @HIQ%AB£§ assumed

de o system
al thou he, _ne b onfi 24 thgyt dR&: t
tha tCO%?dI%%%%F ls é@g@%gggﬁg §?ﬁa? té#”« Bsg& unication

statﬁ89§t ié’!&é% t?:13{: anBl Uhalddyaidly GRERYNI £&t i Qimpiteat kONShown in
ocated at the surroundi ng areas. For exanple, as

FIG. Shqwnlh:nlslzh%ur@d idad SSSeRdnti batidnh@tations 10, 11, 12,
comuni cation stations 10, 11, 12, 13 (STAO, STAI,

13 (STAZ, STAB) arx acrumyDdatkedcubihbde ttdie wiahgn| BBS. same IBSS.
Then, al though the conmuni cation station 11(STA) can

ThenGOmATtAbAgh € thwi thmtvhel commmi cettiion Sd6fdhs t6n rRmmunicate
13 (STAQ, STA2, STA3), the comunication station 10 .

with( $ﬁAO):omJanmmauj40me@ttlayle@m% chie W} t{PTHRe STAZ, STA3), the
communi cation station 12 (STA2). | n such case,

commypier by stetine 1%eh’?‘c’i‘é‘ﬁ))t FARBAT ﬁ@ﬁ%?o‘&%ﬂ%@cﬁftet Hoth the
| EEESO2- 11 system is fre uentl% observed th% hq: £h

comn@amm%t%ﬁtﬂﬁnat%n ($FAESTA according to the

beacon transmission procedure of +the IEEE802.11 system, it is
frequently observed that the communication station 10 (STA0) and the
communication station 12 (STAZ2) transmit the beacons at the same
time, and at that time, the communication station 11 (STAl) becomes
unable to receive a beacon, which causes a problem.

Further, as shown in FIG. 37, for example, let it be assumed
that the communication stations 15, 16, 17 (STA5, STA6, STA7)
constitute an IBSS (IBSS—-A) and that the communication stations 10,
i1, 1z, 13 {(STA0O, STAl, STA3, STA3) constitute an IBSS (IBSS-B). At
that time, since the two IBSSes are operating completely
independently, an interference problem does not arise between the
two IBSSes. Here, let it be considered the case in which a new
communication station 14 (STA4) appears on the network. Then, the

communication station 14 (STA4) is able to receive both signals from
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communi cation station 12 (STA2) transmt the beacons
at the sanme tinme, and at that time, the comrunication
station 11 (STAl) becomes wunable to receive a beacon,
whi ch causes a problem Further, as shown in FIG 37,
for exanple, let it be assunmed that the conmunication
stations 15, 16, 17 (STA5, STA6, STA7) constitute an
I BSS (1 BSS-A) and that the comrunication stations 10,
11, 12, 13 (STAO STAl, STA3, STA3) constitute an |IBSS
(IBSS-B). At that tine, since the two | BSSes are

oper ati ng conpl et el i ndependent | an interference

the BBEBrAnTtRbdiendBSArF s dMsdt BEnteRelBSSRS PESSERUP g Fogether.

et it . be considered the case new

| ., whi ch
21 ENEG G RS RTBH S EAE O S (CSTATJA A L TR PRE: OF the TBSS-A

ent J5RA058s Do Do SIS0 20, S LLSIbal TR e e
of th??ﬁﬁgégﬁ 'nAMQ%@ Eﬁgélﬁ“&é %ﬁggétéﬁehP%MBB?Qaﬁ&QQHH%rthe rule

a ough the comunication Station STA4 can enter both

. of ﬂﬂétfﬁ%SLgssTﬁen§théﬂ§ L§S§'Ebséiﬁiﬂi%§stﬁaksc@@@i@i@ﬂ of the

in accordance with the rule of the I BSS-A and the

beacbBSSuBdl ScapesatedoEntaccandangackets wwhelrubeur of whheh also
| BSS-B. Then, there is a possibility that collision of
raiskBea peasions and collision of the ATIM packets will
occur, which also raises a problem PROBLEM 3: METHOD
OPRRBDEN Z} NEERBPEROBARAAINIZDNG| AOWERe SAdEhHelPhode, t he
power save node can be realized by transmtting the
AThMibac lest shogi thedsac htlot heewedi t9dve (AT Whdoaptized Dby
according to the random access. Wen information to_be .
transmahSHIY tid ATSMapa@fls aishntaeh qtiedr athdh HiRghTgy window
bits, an overhead required by the_ATI M,packet% tted
accordipgades thand* et HEESogy PER WA CHRA HEPATPMPE Transmitte

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

PROBLEM 4: BAND RESERVE IN NETWORK WITHOUT COORDINATOR

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

PROBLEM 5: INCOMPLETENESS OF RTS/CTS PROCEDURE

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

the station that is prohibited from transmitting information is only
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packets are to be exchanged according to the random
access is very inef-ficient. PROBLEM 4. BAND RESERVE
I N NETWORK W THOUT COORDI NATOR Al so, according to the
| EEE802. 11 system in the ad hoc nbde, a nechanism
for carrying out band reserve does not exist, and
hence there is no nethod but to constantly followthe
operation of the CSMA procedure PROBLEM 5:
| NCOVPLETENESS OF RTSI CTS PROCEDURE | n the RTS/ CTS
procedure of the | EEE802.11 system not only a
comruni cation station which received the CTS packet
the meammirggagiororiviinl oat $BME sted | BRe waPRIHeedilgad stréion STAL
RTS packet is prohibited fromtransmtting , , _
~does ppgr At Poh. " HIGREPEF S tthERTAsET RO ICRMEPE CaELon statlion

the station that i s prohihited f t i1t

5224 il G ST i TTa Bo AT catT ohi et AT A SspRpedure,
and . nmuni cat.ion,statjo-a STA. .d f.f

o SIS SOTTOLERERR 32 B s e Dol {2 sacres

£ ronﬁ%%&%%ircpfng? o%@hﬁ@&bﬁ) n%%c;[ﬁljte%? aSIé‘%Ic_I;e Ijn{]rélnle to the saf ety

_ procedure, to pr he conmuni cati on
sideSt ahon i chsregel ved t hge RTG ftacketyhfdidMiegrade a system

transmtting information requires a large margin to
throgBpsafety side and this is one of the factors which

degrade a system throughput. PROBLEM 6:

CERSBEDERAT] N SONESEPPRVET ICONSCFABBGES! BY BENAS | BI tTHhe/A

scenari o described in the above-nentioned Problem 2

(izn tRkGsc8iarideleconmibad cat i Ore sttatvieomsn Sloaked FFABLem 2 (in

STA7 constitute the [IBSS (I1BSS-A) and the
FIG.c@Mmurrheatponusictions sEFADNSTARS . SFARE , STIY/ constitute the

constitute the IBSS (IBSS-B).) , as a nethod for
IBSSs olIBiSRgAt h@nfbr% g@umunication stations STAQ0, STAL, STAZ, STA3
constitute the IBSS (IBSS-B)), as a method for solving the problem
which arises when the communication station STA4 appears to couple
both of the IBSSes, there exists a. method for separating the IBSS-A
and the IBSS-B by a TDMA (Time Division Multiple Access: time
division multiple access) system. An example of this case is shown
in FIG. 38. This is a method used in an ARIB STD-T70 (HiSWANa)
system and the like. A time zone that is exclusively used for a sub-
network is constructed in a frame of some BBS. However, 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, it is an object of the

present invention to provide excellent wireless ccommunication system,

wireless communication apparatus and wireless communicaticn method

and computer program in which the problems arising when a wireless
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whi ch arises when the comrunication station STA4
appears to couple both of the IBSSes, there exists a
nmet hod for separating the IBSS-A and the IBSS-B by a
TDVA (Tinme Division Multiple Access- tinme division
mul ti pl e access) system An exanple of this case is
shown in FIG 38. This is a nmethod used in an AR B
STD-T70 (H SWANa) systemand the like. Atinme zone
that is exclusively used for a sub- network is
constructed in a frame of sone BBS. However, according

to this nethod, spatial recycling of resources js .
systgBort6d il hetéBSley | 1AMt Fon GPREEEUFEeYelt edsdtfcentralized

~considerably, which also cause robl e ie f .
asetERBaE o PR AREPELIC R EORh Obj T BT CERel b reaar o P
suchi Q\s{egtrha(l)sn’cetro s%ra%}./iorgeane Cs%.lalvgngtg\{{o%lse%gnc}g '\ﬁe%lt' on

system ~ W'r él'ess communi cat'i on appar at us anﬂ W rel ess

EE%PI ét’grp c[?t{h%d pz%%‘én‘EO'IHUESJEicH{ O &y i;ﬂ"omid%h excellent

e problens arising when a wreless 16 system such as

wire®e¥hl ehensnilANibs ¢QB8LH UCt e 1% sa cdppenidaliczedpparatus and |
di stributed type network without control and

wireCBBEr Obhthilcakabh ORstHdd asdCBo@suterMmpsbetast &t ivdiicandata can
sl ave stations can be solved. O her object of the
be tpafsSeNttddIw@AlleoB0l s dimnpr avkdee Bxr elvioeded iwm reldegentralized
comuni cation system w reless comuni cati on appar at us
distamhduted rigtpes setworiuni cati on nmet hod and conput er
programin which data can be transmtted while
c8l | feromyr apkl oot ngfavbhdedriaseatdebdiftitdPpzels to provide

distributed type network. A further object of the . :
exceplBRENtWITRAGHEI oFCTRIRIEIFEEODI dBYS el FEREIGHT e/ EGURLICatLON
comuni cati on system wreless co

2PPaBRAF aPUR. AP \acre RN e AEF BR it hot g es Program in

whic%on.gg}.f{sipornosgrg@il:r)]eacons can be suitably avoided among a
plurality of communication stations in a network configured when
communication stations transmit beacons with each other.

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

DISCLOSURE QOF THE INVENTION

The present invention is made in view of the aforesaid aspect.
According to an aspect of the present invention, there is disclosed
in connection with a wireless communication system composed of a
plurality of communication stations without relationship of control

station and controlled stations, wherein respective communication

17




whi ch col lisions of beacons can be suitably avoi ded

anong a plurality of communication stations in a

net wor k configured when conmunication stations

transmt beacons with each other. Yet a further object

of the present invention is to provide excellent

Wi rel ess conmuni cation system wi reless comunication

apparatus and wi rel ess conmuni cati on met hod and

conmputer programin which a decentralized distributed

type wireless network can be suitably formed while

col lisions of beacons that communication stations
statfippps frer et WileRceash it Wekcl o I malbPH etP R I SEPEsBRES tWOTk

OF THE I NVENTI ON The present invention is nmade in view
is witipR %Y §§‘§Pd°5§%’éc§° CORELHYTT ng %t 885H°5]§pect of

resent venxlon there is disclosed {n

cHﬂﬁEE?fon ﬁy? e WEPEPER s QoSS TRARY o/f Sys?%gcal set of a
. d. of |
.plurﬁggﬁose oaé)?argl:ﬁra l zy %ﬁanggﬁ'gymn%%llgg S{ ﬁorlz%n realize

%Ut rel ronsnip 0 contro station an
spec%?EEr9L£S¥Héﬂﬁ“£e%E§d1@Q§fé%thé%%Q%CEb¥§ S Gabi-ORunction

stations transmt beacons in which i nformati on

modu8NEET Mk NG JAGEMOL KehiirS aMehhyed nddsAngash wither to
construct the network. However, "systeni refers to

sopBthi ngnef | ogiaalrasekeaf alisphipatdidy efpappatominusication
(or function nodules that can realize specific

envikungth on)ed@garotinesscotiahettrceat htappereat us ighbor (within
function nodule is acconmodated within a single

a chwusiitgtépnneengeéhdermnhel checiant ratjatied diesorebyege of its
t ype comunicati on environnment, each communi cati on

exisgPAcE orPY et§aBEhEltive] ghB@@OW\MHPﬁPﬁma%%99Dnﬁﬁn|Q%ﬁqgannelghbor
range% conmuni cation station becone aware of

it
commuR] St BHEE By ErcAnsHh 4 | W BEACONIP T DYt FORFS 0o hetse 1ete

nei ghbor .
other gcommunlcatlon 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 staticn.
Further, the communication station can recognize the network
configuration by deciphering information written on the beacon.

Also, each communi;ation 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 staticn 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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communi cation station at a predeterm ned tine space
and also lets other conmunication station becone
aware of the network configuration. Al so, the
communi cation station executes scan operation on each
channel and detects by receiving a beacon signa
whet her it joined the communication range of the
adj acent station. Further, the conmunication station
can recogni ze the network configuration by
deci phering information witten on the beacon. Al so,
each communication station transmts nejghbor

commBhSP U STRIFhEITGT deHesr ity "&&&86‘% Fr4RBRTSsFonexecute
tiningtconta'qgg in the beacon g%gnal In such case

scan, oper T OI 15 o COntinuo receive a 5ign durin a
t KESEOImMUNT catd on Statl of CAR- obta n - ot only etwork Y

timeic gggg@@t ié)rngélf éh%% de:sg'gﬁg%ﬁ‘aﬁeatliegetfl ro;m Mjﬁgmtb I%%e ﬁres_ence

mmuni cat1on station rectly receive t eaco

of P Bk8Ponbeaeaomi i MetiRn 8k the Ae¥tisbaldt@Rifh. 1f the
the adj acent station from which the |ocal "station :

" commGANBOt i dreGRateohheahieaCc R cBilve t iR ddaae8NEromtald @Righboring
can receive the beacon, that is, a hidden termnal. In

statsdthifletieid ripddczed , dibés | thd etbrinypecaei awrdtatdonewet8 proper
conmuni cation station which joins the network attenpts

beacbn exetatissiscaniopey atdronthet hahershatd, cohttihruowsiynication
receive a signal during a tine period | onger than a

statsoperchnaneedadivgt htheo emden ntrarsipridednciromf th¢ieneighboring
beacon transmtted fromthe nejghborin%.station.lj

statipe, Eoimificc aPPBHREdPanSEaRHTt SeéefvBiRhah@Rdsh any one
from.the neighbori station in thiieprocess, t hen

of THECBAmAIREALTon SSEa POR SPESPi bpdhe EACOR o the beacon
crankf RIS SSAL! 5he AL SLDSL, MR LletlRce vo netgnbor
eres LA O B4, SLaLl e 1

Here, 1in the wireless communication network according to the
.present invention, each communication station obtains a traffic
priority usé period as it +transmits +the beacon. Then, each
communication station may transmit a regular beacon only once at the
above-described predetermined +time space and may be allowed to
transmit more than one auxiliary beacon composed of signals similar
to the regular beacon.

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

respective communication stations transmit beacons with information

concerning a network written thereon with each other at a
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of existing stations does not transmt the beacon to

the beacon transm ssion timng of the |local station

with reference to nei ghbor apparatus infornation

described in each received beacon. Here, in the

wi rel ess communi cati on network according to the

present invention, each comruni cation station obtains

atraffic priority use period as it transmts the

beacon. Then, each conmmunication station nay transmt

a regul ar beacon only once at the above-described

&;edeternined time space and may be allowed to ,
predeatgruined ndiBet FRACBN@2AWEY | S¥SCHEScort cOAPISEF oprogram 1s

signals simlar to the regul ar beacon._ Al so .
comETddGRAP RG® {075 Be SOMR LSHERE “0f S HE Tt S5EnB T RV A, Peacon

. a,co ter .programwitten.jn Jrer .

19N A E b o TR SR T SRRoKI T FaAeibf yritrey, pnereon,

a b.agghesé%éﬁﬁggu§££f§i(ﬁﬁ 0 géﬁuify} ugggiyzfdae a beacon signal

ecentra I Stri bUtea type comrunicatlion

reccBRVHN ARG eQBRLOHIRH WMiBN R SRecCisf G neaRt tBhtrol step for
station is not locate and reSpeCtlve conmmuni catl on

cont¥oal i 85Sbéd WS RirbnBRBLNNS: Wikbngnformation concerning
a network witten thereon with each other at a 19

predet@mpuned troBrspaececoByide exechbedsecandonppeer of the
programis conprised of a beacon signal generating _
presehépihoengemeriat Phgandibdyodef sngrmla wiottbutaf arrmgtriegnwricten
concerning the local station witten thereon, a .
in theacompuignacagnblyziowgnast p tbrt ArAdptenglrebauesFssing nay
signal received froma neighboring station and a b
be ERAFAECE O oFN&St EFTPBECT cHHEEBTI i NG bRERYN words. whem the
transm ssion timng., The conputer gr@gran1agcoEdngatoresent
COMPPITE T s RISHAF 2B AT THREhe© pHes efPePRYeACPBN™i & pre
invé%%&%hngg Eﬁ%é@i&%glgg éhé“%%%%& ng§§é¥g%H]%%6£é§g¥ive action is
demonstrated on the computer system and thereby the computer system
is operated as a wireless communication apparatus. A plurality of
wireless communication apparatus may be activated to construct a
wireless network with similar action and effects to those of the
wireless communication system according to the first aspect of the
present invention.

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

cellisions of beacons can be avoided.

Also, according +to the present invention, in a network
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in the conputer readable format so that predeterm ned
processing may be executed on the conputer system In
ot her words, when the conputer program according to.
the second aspect of the present inventionis
installed on the conmputer system cooperative action
is denonstrated on the conputer system and thereby
the conputer system is operated as a wrel ess
comuni cation apparatus, A plurality of wreless
connunication apparatus may be activated to construct
ss network with simlar action and effect

Conftlﬁb‘§8d ot FE e SO B GG PortTLCA | Gf“GJBE b BEET G fpLn o=k
othe Q? flf%&saiﬁgchpf Eggde %r%§§fénfn¥f 1é¥é c mmun jcation
E\Cco If The ént

pres Invention, 1n a decent

syst%hst% %iéggté/ egﬁ%ﬁ@ignrgﬁgéghﬂ%chﬁﬁrQhreless communication

station/contro station Trelationship such as a

methBBSEER Shabhod: bRl enstdtEANSo11isichs RESBeBkEnt Oamong a
provi de excellent w rel ess communicati on system

plurdilieless camtmatsaldontappanat dsn awl bt eb@Ssuitably.
comuni cation nethod and conputer programin which

datlaocapcberdimnste t the whebent cohvésiioms dft beacpessible to
can be avoided. Also, according to the present
proviideent eemgllianta netwetks20 comfrivgdredighen system, wireless
comruni cation stations transnmt beacons with each
commgpheption |aPngessibl eakd prirAldesex cerpantcafjios| eggthod and
comuni cati on system w reless communication
Compaﬁﬁéraf%raé%dl% icBsé eeﬁ%*fﬁac’étzes‘ndlﬁ*éﬂfﬂ%t%&ype wireless

oo SIS TR St G ST A o
respegtb %S%B?%P?ldatprOVF%GtEQ%%I%en?8£%§e H:Invgﬁglé¥heﬂtcan be
avmagmrunl cation system W rel ess

BRIEF DESCRIPTION OF DRAWINGS_

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

FIG. 2 is a block diagram showing an example of an arrangement
cf a communication apparatusr according to an embodiﬁent of the
present inventilon;

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 is an explanatory diagram showing part of beacon
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comuni cati on apparatus and w rel ess comruni cati on

met hod and conputer programin which a decentralized

di stributed type wireless network can be suitably

formed while collisions of beacons that respective

conmuni cation stations transmt with each other can be

avoi ded. BRI EF DESCRI PTION OF DRAWNGS FIG 1 is an

expl anat ory di agram showi ng an exanple in which

communi cation apparatus are | ocated according to an

enbodi nrent of the present invention; FIG 2 is a

bl ock di agram showi ng an _exanpl e of an arrangenent. of
descyipbiffint BEITGT LaPBpaAFSP el gg? dPRg ePBoAHEhb Rt nEhg Present
) of the present invention; FIG 3 is a timng chart
inveghMng an exanple of a wireless communication system

a rdi t nmbodi t_of _th \ ' ti@n,
F?g 4é :}% g%t ?’r‘]n? anao ogcgfgéﬁgram S%CPJ:L%%eQE eé e_l{él :%.(EEIQIOBI and

ng c Wi ng an exanpl € o

NBAI:%%%ﬁﬁéglngbg?ggﬁéufgéaéﬁ%@géfﬁétfﬁia@@%ﬂﬁgégﬁ%éﬁ)d@qthe present

ment e present I1nvention; Fl I's an
inveg{p&@patory di-agram showi ng part of beacon 21
description information according to an enbodi nent of
tRec Presant ad nygntditorkl GiaGref ahoRiphanat ample of the
di agram showi ng an exanpl e of NOBI and NBAI
mannPf OCESSiwiLdh ogeditressAacegrodi ngrobilaht entrodinvent 6 defined
the present invention; FIG 7 is an explanatory
accodiitigy am showinhgd Ererex afipkke afradeamt invention;

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

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

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

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

FIG. 12 is a block diagram showing an example of an M-sedquence
generating c¢ircuit according to an embodiment of the present
invention;

FIG. 13 is a fleowchart 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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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
e?planatory di agram showi ng a beacon transm ssi on
of f set, according.to an enbodi ment of the present

the Pﬁ%%ﬁyf6ﬁ?eﬁgt?91 11 is an expl anatory diggran1shomﬁng
p of -baaco o g i t LN s AcCor di
P S mbod et ot CERE pReban AR R R [5Reme e ot =

tranBh P8k SH 3911354 $ hoMA Nth @i agBLer&f n@nt ML Qu@d8ement of the
generating circuit according to an enbodi nent of the

presPh€SBifentdiB¥ention; FIG 13 is a flowchart show ng an
exanple of timng control processing according to an
erbodi menti=of at hexplesetdry ngbadraon; skbv@ndl4the amansmission
expl anat ory di agram showi ng an exanple of a manner of

priodétised nimgraapasket a spacl iadc drdnpgis ol amn iovissdrheaccording
of 22 the present invention; FIG 15 is an explanatory

to adi empadimehowp Agthm reoegrpleinfentionsansmi ssi on
prioritized interval according to an enbodi nent of the
pFESent 7| iventt of*PEITE toRy | Slagyagk pfhaTHOGr A i 87 e °f @

showi ng the transm ssion . .
packet format accor {kg to an embodiment of the present invention;

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

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

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

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

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

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

reserve processing according to an embodiment of the present
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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
invetth&ompresent invention; FIG 20 is a timng chart
showi ng an exanpl e (exanple 2) of the conmunicatian
sFEe af AScEPMANNEANREATEt SLROFARCTRHINY 3 fpmple of the
enbodi nent of the present .invention; FILG 2& IS

, an .
manngg pi & rdtisty 2dARGPRREHGH A BRCDLEGRATEL8F BO HufTbpdipent of
distributing a tinme-axis resource according to an
the BRBYTF etV <6 1PRe present invention; FIG 22 is an

?fg#anﬁgoﬁ% Q%ﬁgéiﬁgéﬂﬁ:fggfﬁgggéﬁngh%wgégaan example of an

ormat i on use 0 determ ne con

arralaggn&m s§kog t 0 pAGEY! di NG 19ngn +8Mhadi dRMaiknthe s the

esent 1 nventio G 23 1s an explanatory diagram

presgﬂgv\imﬁqo@pganpl e of band reserve processing
according to an enbodi nent of the present 23

i pyent beniis RIG e drmmivexylaafahorsyodiagr am sfxewphyg of an
an exanple of the manner in which a quiet packet is
arratigefle®ic @ di REYt Orane exbodiiegttofan ehbofimsentof the present
I nvent | on;
invention;

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

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

FIG. 29 is an explanatory diagram showing an example (example
2) of media scan according to an embodiment of the present
invention;

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

FIG. 31 is an explanatory diagram showing an example {ad hoc
mode} of a conventional wireless communication system;

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

signal transmission procedure in the ad hoc mode according to the
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FIG 25 is an explanatory di agram show 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

priop| @F®lity of tinmes according .to an enbodi nent of the
present _invention, FIG 29 is, an explanatory_diagr
S

ﬁB@\n naBarilSeX%l?Tmeév’Pa‘@Q%lmye ]Zigrdafm n%m%lrgqca%n e aggie of a

accordi ng to,an_enbodi.nent of t.he pr . l.nvention. .
packRECSPAS 11 AHCCRN ARATOTT o a5r aiH SR G & Sxarbl &

. t ; o
gg%ﬁ?%;ﬁfsoﬁggs%ggéﬁlgﬁ% C%%‘_é’g%:@nl o%w:‘.’ﬂgr eéu?sxgxample of a

( _ I's an expl anatory :
csm%ﬁ%%ﬁeﬁih@éﬂ g & eé@%ln%i&ﬁgl RAGe18BdE} ortfurd cation system;

conventional wreless comunication system FIG 32 is

apTeXpianat any 4 8 AN SN ek GfarasR¥aARE! &n Gdxanplel gRatsMA/CA
transm ssion procedure in the ad hoc node according to

operhi€oR 4 riner cantentildial3Firsless exxplanatatiomisygtany

showi ng an exanple of a packet space in the

cPNFenss onal ani eebbssa toymdiiagatinogheystgngn example of band
reserve transmission in the conventional wireless communication
system;

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

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

BEST MODE FOR CARRYING OUT THE INVENTION

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

A propagation line of communication assumed in this embodimeﬁt
of the present invention is wireless and it is also assumed that a
network is conétructed among a plurality of devices by' using a
single transmission medium (when & 1link 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
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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 reless communi cation system FIG 37 is an
expl anatory di agram show ng an exanpl e of the

forwar ﬁ%%g&#%%fState I%engg §$2¥§§%£9ﬂ9|1¥AE§ §§ ?rred at the

conmmu systent an an expl ana

pacfgka n?%‘sﬁﬁgbngpéﬂc§§§ﬂﬂie feégh é%ﬁﬁﬂﬁ%%@%nbnogtgtlon which

in the conventional W reless communi cation

wxllsﬁétﬁgbcﬁigihI%QJ%WF@B CORERYI MG Q] PHECENVENT LN ARed by all

enbodi ment according to the present invention will be

commi@s est bed delawnwi §hidef ahenaeth@ritl Goweltetp @herfling on the
_ propagation |ine of comunication assunmed in this '
caseenbodiIneasmmuofi daté opr esentonfventpoisisg withel esswand do not

it is also assuned that a network is constructed
alvagsoageauts tihel prycessday imbésh byilisibeg dgscsibryl delow.

transm ssi on nmedi um (when a link is not separated by a

f FEGuehcyhetianael pxample of | theyppaspdorin Hiichs eorpunication

which a plurality of frequency channels exists as
apPaFPEH%nF%@?WH?@dl ﬁsrléglefvﬁelqomééihﬁﬁm%‘hﬁﬁb“ﬁe&‘s%ﬁ%dmg to

[ t t d 25 f
oo PghlhE SRR ok 2R LA AGRRIRAT 1Y g wireress
commﬁsggs£llﬂu$&ﬁ$éhsoa nggf%%%'H%n%Eofagba£§gH“ﬂy %%Elggcated and

on
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 communigation range and these
communication ranges are defined as the ranges in which & signal
transmitted from the local station interfere with signals
transmitted from other communication apparatus. Specifically, the
communication apparatus #0 is located within the range in which it
can communicate with neighbor communication apparatus #1, #4, the
communication apparatus #1 is located within the range in which it
can communicate with the neighbor communication apparatus #0, #2, #4,

the communication apparatus #2 is located within the range in which
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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
communi 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 mnent of
the present invention are located. In this wreless
conmuni cation system a specific control station is
it captcoeHEtedtandlth cdife AElgRLe B RATUCACA EAOR t BRGHRS Iar &1 #3-
operated in a decentralized dLstribute% fashjon to L
#6. fHPMCRTEENEGR HRD APRTGE tHEL fdr RS TRFETSReBE TN the range =n
_ drawi ng shows the nanner. i.n whi ch. conmuni cat.i Qn.
whichy L, S80S CHEER CHE dPe it rPﬁﬁ?ggoﬁnc?Tﬁy%iﬁ%glggaggParatus
#2 A%%o’o%ﬂu%gégt%QF%%)%&a%%gmmﬁgiscqgggggga&kgﬁiﬁ Srange in
SIS respective conmuni cati on apparatus are shown
whicgyigrggﬁnctﬁﬁﬁﬁﬁﬁa L Qﬁ%‘Qgigﬁﬁéfaééﬁhdﬁybation apparatus
conmmuni cate w th other conmuni cati on apparatus
#0, lmcated V\’:l{é“cfbrﬁﬂﬂﬁﬁcﬁ@ﬂaﬁmggﬁfﬁhsr apei andotHese within the
conmuni cati on ranges are defined as the ranges in
rang®hkigh anségnat cid apswidntiedtér 0Dtk hehe ofed glttoat icoamunication
interfere with signals transmtted from ot her
appaE@PmaINk €At aloh apparatusicsSpbe famaddagust Hé is located within
comuni cation apparatus #0 is |located within the range
the i mankiech it wheiwhcorrunicat e semrlnheaghborith  the neighbor
: comuni cati on apparatus #1, #4, the comrunication
commgppea btars apparstidcid-ed within the range in which it
can conmmuni cate with the nei ghbor comuni cation e
afpeR at FomEpnigation  ishe BEMFUNMEITEEA appErHEls #dPecific
is, located within the ran

i ge L0, which 26tit éﬁykh cAn receive
commupHGR FLrEPRFPRUE he® ST gHBOT TotiniRPRAEFoh ippar afls

infog%étfg% 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 communication station in the wireless network accordingrto the
embodiment of tﬁe present invention.- Under &a decentralized
distributed type communication environment in which a control
station is not located, the illustrated wireless communication
apparatus can form a network by effectively carrying out channel
access within the same wireless system while collisions are being
avoided.

As illustrated, a wireless communicatioh apparatus 100 1is

éomposed of an interface 101, a data buffer 102, a central centrol
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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

|l ocated within the range in which it can comunicate
unityl @B, theaierghaereraoimsuirest ot a?pbfénrsﬂ—agsahttzrar\méﬁsmn unit

conmunj cation i s nade between cert ai

eci f

106, oA B Tah g 5 U0 2 SDoRMITIEatPon appHisige recevtion
receive intormati om gne_canini cat i on

unltwgﬁérafhs %ﬁcqﬁu§gﬁ&§§%ﬁ us EiellflE &at'l 64 Bﬁi a%h$g storage

_unltc§p§ot recei ve i nformati on fron1other conmuni cati on
apparatus, that is, "hidden termnal" exists. FIG 2

-'§h@-fﬂé&?ﬁa@bagﬁﬁ“é£%ﬂy%ﬁﬁg'Qaéiﬂ&é¥%0WEn9n%&Eﬁaﬂﬂyﬁ 8B¢@ween it

arrangenent of a wireless contmunication appar at us

and ¥Ri ehed:Apaeated (@ xeAPIUNI £3ldr@Bnst atéffutdt t(RBt shown),
wirel ess network according to the enbodi nent of the

etc.Préseidcd«<avest teis witdeesa denenticaliazedapmshsttuisbuded
type comuni cati on environnent in which a contro
St | ofrtias matffkecaterl, ide useldustpat telrpwreglidys store data .

communi cation apparatus can forma network by
tranemitmﬁdvétwncarﬂyvmgeoGPnEﬁQMﬂ%Ith%&ﬂﬁ&xihﬁt*ﬁﬁ?nﬂ%§e 101 or
"same wireless systemwhile collisions are beln%
- datagyefeikied Adaug star di eeflews \iiPepRsss kyhmimiec petgRe such data
apparatus 100 is onposed of an interface 101, a data
is tpehfRitiRg viz ERnrHIerEaRer b 27

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

The beacon ¢generating unit 104 generates beacon signals that
are periodically exchanged between it and the neighbor wireless
communication apparatus. In order for the wireless communication
apparatus 100 to wuse the wireless network, there should be
stipulated the position at which its own beacon is transmitted and
the position at which it receives a beacon from the neighboring
station. This information is stored in the information storage unit
1132 and is  transmitted to neighboring wireless communication

apparatus in the form in which it is written in the beacon signal.
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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 devi cted thrau
B PHEGPFREECIOE o R oot Al (HrOugh gl 1er on.

r%QSH1SSIf¥ESI%§%mQ éi %ugngfgéhs &ﬁotE§Q§£%é§§“$ %egcon at

S:antehe |H¥eﬁ?ace e centr contr uni t
the %%g&hﬁkﬁg%ﬁné%ﬁéﬁ%s%%n [OCRRt LR A, & SEfd%hiQkion frame

ormation in the wrel ess connunlcatlon appar at us

peridB01angnRethohii®] agsas Hf OfHd Qlireh e85t FaMHHA SHtABnl aBBaratus
in a centralized fashion. The central control unit

100 193aperdar Wy aopesadn Gpacent rol such as collision
' avoi dance when beacons collide wth each other. The

bereorigehesat ngnamists 1404 wpenerldtbe sahrdesn ogitgralesietermined
that are periodically exchanged between it and the

moduhet itthopravessliegs incomdeni tat toanapiardttss . tampogrgéty stored
for the wireless conmmunication apparatus 100 to use

in thise diteeessenel Qdr Rndt hebeactipui EHE Vdf ﬁéﬂéPeHaVﬁ% Also,
position at which its own beacon is transmtfed and

the pHeepa3P t FBAREL i Th-§ 1 HeckiqReyes BOACORF1Um e 2 Peacon

hb tati t [
o R T A e S A Rt o

red % er qglng Wi rel ess communi cation apparatus in
PredERE ™ Orm i Which it is witten in the beacon si gnal .

Various communication systems applicable to wireless LAN, for
example, which is suitable for relatively short-distance
communication, can be applied to the wireless transmission and -
reception system in the wireless transmission unit 106 and the
wireless reception unit 110. To be concrete, 1t is possible to use a
UWB (Ultra Wide Band) system, an OFDM (Orthogonal Frequency Division
Multiplexing: orthogonal frequency division multiplexing) system, a
CDMA (Code Division Multiple Access: code division multiple access)
system and the like.

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

concurrently.
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28 An arrangenent of the beacon signal will 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. Al so,

wihel egincecoptreh Wit 1PiOCP%E’é‘P1<Fe§lF“ﬁP6r%tWWhaﬁdwérEIess
beacon S|gnal transmtted fron1o her wirel ess

51gné6nﬁﬂﬂ?%%t?%n ERIE RS ﬁP areﬁ?b erqﬁ ?faﬁpﬁﬁ the timing

I ous,co ni cati.,qQn | cab
contEﬂ YgE gg%ﬁﬁﬁ %ﬁl |s suﬁf e SmlSSlPatl Eﬁﬁs at the
: begﬁciQJo.rrlt dIfStw?l-pcetrger’HJ. %t ' Pfhmecaﬁepleocﬁppkhﬁﬂl& Oatchq\rhlch it

rer ess transm SS1 on an reception syst emin the

rece\ﬂrégl %,Ssbééuad}rsmf?&hoetﬂgft chRfuAneh e WSLl888, timing at

reception unit . To be concrete, it is pOSSIb|e to

whicHS€id %;{Mﬂsraa\fyddergéaﬁx)e§y5&£ﬂﬁ et it and other
(Orthogonal Frequency Division Miltiplexing:

comm@h § Bognalapheeguencandliavisshnnopatadiphexent)d systcem a
CDMA (Code Division Multiple Access: code division
nuhéi peecatcess)yzisystemtantll hendlkes Tiee aetierheace0®f the
transmts a signal to other wireless comrunication
neighppar at usledw ooghmunimesden eppPpedt Yy efueneyl thidithethgrbeacon
collects signals transmtted fromother wrel ess
signgdnmentterd ofFomapBar adlacent St oBnbBAF nBFATPhe information

communi cation apparatus includes a single antenna and 4 th
such; 5, RABI BSAEPT GEEFRELER Tkt tBPgRAT RNt Station 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
procedure and the like .are described) such as a series of access
control operations executed by the central control unit 103 and
neighbor apparatus information obtaiqed 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 a2 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 1is

defined as “superframe” (Super frame) of which duration is 80
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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. Iﬁe bheacon anflyzing unit 112 anal yzes the
milligpeetite '6F FAR el ghbor wirel ess communi cati on
appay at us. by, analyzing 1he sheacen.+si gnals r gl Vedrwork can
fromthe adjacent station, For exanple, information
recodHEle aBnife; PeacUY JLGER! IcBRmbh MeG B AdigeadyageBbiving the
Station and the neighboring station beacon reception

beacbhMsAgnk$ $temednknnbhgnbdMifrey neid R nstiragghusctnldBeration

as nei ghbor apparatus information. The information
and St@ragenuniécddid zet orks thetwink amrreregatéron by deciphering
procedure command (programin which a collision
infoamet tamcdepcodessi iy the obedore. afilerhethfk@eyr g¢ommunication
descri bed) such as a series of access contro] ]
statoperstiorssereoubetcdy wRaseept il EoRPEorC URitingpgt which a
and nei ghbor apparatus information _obtained fromthe
beacaRalifz dtb i cEIATSTE Lefle fraReithed FaFEBAT TG FhHetion 1n gentle
decentral jzed distributed type network according to

syncpRPRlsm gy ithENDS> St I SE6RIIAT catt ¥ "station lets
t.h i gh t hat _i it hi i - .
?gﬁgjé) n’g#(g.t Iblgig 8wg a:llséxan\é\gléaf 'k & %gl If&tﬂlag:; according to

cone awar I'ts existence

thistkggggk%gﬁgg.Qegféghéyg(yb BEQE @E 4 BB@Q@ée&8£@e£E added to’
“tie space on predet erm ned channel and al so

the EQBQBH?né“J%e&h%OEH%%%éﬁﬁﬂ @Rastatd Mbemonstrate 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 control signal and
information. The PSDU is composed of the MAC header and an MSDU (MAC
Service Data Unit), and the MSDU portion stores therein a data
string transferred from a high-order liayer.

In the following description, in order to describe the present
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of the network arrangenment. The beacon transm ssion
period is defined as "superfrane' (Super frane) of
whi ch duration is 80 30 mlliseconds, for exanple. A
new communi cation station that joins the network can
recogni ze that it entered the communi cati on range by
receiving the beacon signal fromthe neighboring
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 transm ssion timing to ,
inveRtIRThFRCITRHPER. alt HEalsA e ndt? %t FHAEHT ¢ e‘gt] ft?‘(‘?nPFﬁaemble 8
nei ghboring station in qsntle .synchronismwth the
8 [beaebn meclepti satei REndhNeRIYLIA9G PATiHowsS ah00 Mbps upon
exanpl e of a packet format according to this
tranembodiarernd Ahatedivsl dcadapdsadedf ia aprepredvrtd 3 Pytes and
added to the beginning of the packet in order to )
trangehbrrsd redt 2t MRy stSercéfbFalihe WHaEKERS TPV 1RebBppyritted
area transmtted imedi ately after the reanbl e,
and thee&vede Gtaoreedcsnrri bot everhead Lpadket# spehgth, preamble 8
transm ssion power and a payl oad portion transm ssion
[nsdAt & hbaBHYgi3 [£Bethe nulti-transm ssion rate node-
The headi ng area decreases its transnm ssion rate so
that,Raispgherricngd SNR-&mr 086 63se seMBadhent 4Bl @% same
conpared with that of the payload portion. This
csMaPERJL B0 takea ofl Shedl ffrekentartr,omana SarfeaibedoVAG heasiedmitted
and the MAC header is contained in the Payl oad
aftepOitivds cbh€ipayd oathtpahki oadis itshelpertbefvredépifotmeation is
as PSDU (PHY Service Data Unit) in FIG 17 and in
tranwhittedt here is stored a bearer bit string containing
a control signal and information. The PSDU is

cBEREYE T RAVSHAES MAE BRE&d@PRAND an MSDU ( MAC

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 Jjoined the
network transmits a Dbeacon perioedically in order to let the
neighboring station Dbecome aware of the existence of the
communication station. Here, the period is assqmed to be 80 [msec]
and let us describe the present invention with reference to the case
in which the beacon is transmitted at every 80 [msec]. However, the
above period is not always limited to 80 [msec].

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

as 1/4444. BAlthough it seem to be useless that a Dbeacon 1is

32




Service Data Unit), and the MSDU portion stores
therein a data string transferred from a hi gh-order
| ayer. In the follow ng description, in order to
descri be the present 31 invention concretely, it is
assunmed that duration of the preanble is 8 [usec] , a
bit rate of the payload portion is 100 Mops upon
transm ssion and that the heading area is conposed of
3 bytes and transmitted at 12 [Mops], Specifically,
when one PSDU is transmtted and received, there

s.an oveghea of 10 [/Lsecl (=

cranffStEes Bt ShEF nd e ER e o n@&égeﬁr%%te 3%11’6 at the
stat‘ighs %@%Odé %’fﬂ J.(gllpetiﬁge ra@Ws%@s %P?Jt.c]; ntl small as

or art, ormation is transmtte

1/44%@3 £ﬁwﬁﬂﬂﬂ£99r599émtJH%s”%@kabéébﬁé eQh-1Bgfore
information i's transm tted. BEACON TRANSM SSI ON

PRECEDURE: ¢ FiveS taordul@as el I 3ASMIHSI Qi IRedyr @yakhronized
each communi cation station according to this
withenbadhmeathat | | wibie edeseidehetng t dind r ef@rf@neenyo Eh& beacons
3. Each conmmunication station that joined the network
trantmatisand t Sram beheonepehbadi cahhyniqatdoderstiaaibes. t iben a new
nei ghboring station becone aware of the existence of
commppecagigmuatebtdronistred oheHaragworke pérd otlew s communication
assumed to be 80 [nsec] and let us describe the _
Statb?%séﬁﬁsiﬁv@ﬁPPoﬁﬂwpﬁﬁl?%¥§?eﬁé@%%Q)?ﬁetéaséocﬁﬁ Wﬁﬁ&ﬂon to
t he beacon is transmtted at every

Hinithe 4% abbye par IRRFTS et SPhay S TERLELE 1 678D [ [Theecqeiohbor

t ha rmati on.transm tted

b
comn S e e ERB AUt ERENPAGL Rty LRt e BRe below.
bﬁg@r[re‘%hgjs n[e’l%ﬁBl)r' c%hﬁﬁglcatlon station does not exist, as

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 tc 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 commnunication
station {[number 02] appears in the beacon transmission state shown

in FIG. 334, it starts transmitting a beacon at the middle timing of
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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

cho JGERTLLLIL 15Dy DERGORR LLANSTLSS TR 00 niie 1e
is rggﬁﬁﬁ 1 .f%% g;? %éHEé(y n%g8t£ghﬂh tlbnt£¥%€¥gg 0l
I on set eacon ransn1ss on 1’1 m ng

oBf%Q? lﬂﬂ%%l Sééﬂﬂé%n EﬁmmuﬁiégﬂyanatsﬁgEfUﬁ wﬂf@§(”301§ed the

not transmtted fromthe nei g conmuni cat1 on

commbh8td Ofbn AurgkagBts (Herep{ mdddonberdeseidfied RehoWy so that
When t he nei ghbor communication station does not

it mayl abt esllishwownthntid GayAit comauBkeat i raabhdn At that
[ nunber 01] can begin to transnmt a beacon at proper

timet i mimge BAThshommuhilansihersssoatijposi shionins(td npariofized use
beacon transmtted fromthe comunication station _

area| (UADeri@EdiaThéy beficon it dresnitgsnoniperd ddhel bedebnnézs will
as superframe (Superframe) and a beacon space is 80

be dFﬁﬁéégedﬁ@%EﬁWnomﬂ(EFtBEﬁ Beefemhlepgdiatti diggcaepitepegnission

communi cation station nunbers added to B show

tml&%nﬁén@@&iﬂ. PR AGEIRE t SFAEIRN , SEPR-hekif ySfiBfhiy dispexsed
With ng#nl cation,stati Oﬁ starts (ﬁansn%ttl @ a beacg 4 I%

RbEnt AP ERE T e hERPS 0P S5 2 mE2 LBk BhefREeee trom a
tranL&P %%& %?%98%e§ a%&angﬁ%?ﬁ r%ﬁ%: I g %Chu{%hggnembodlment

eacon suc on may no

the 98%'hgﬁmﬂﬂféééT%ﬂcg@ﬁtion 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
communiication station.

Further, when a new communication station [number 03] appears
in the state shown in FIG. 3B, it starts transmitting a beacon in
the middle timing of the beacon space while it is confirming the
existence of the communication state [number (1] and the
communication station [number 02]. After that, according o a

similar algorithm, as shown in FIGS. 3C and 3D, the beacon space is

narrowed as a neighbor communication station occurs. However, as the

beacon space 1is 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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transmtted from other comunication stations which
were already |ocated within the superfranme. For
exanpl e, when a new comuni cation station [nunber 021
appears in the beacon transnission state showmn in
FIG 3A it starts transmtting a beacon at the mddle
timng of 33 the beacon space of the communication
station [nunmber 01] while it is recognizing the
exi stence of the comrunication station 01l. After that,
a new comruni cation station which joined the _

. .communi cation range_ set bea on ansm ss

mlanFﬂiH@a%ﬁPtﬁﬁﬁFe %glﬁay %%% ﬁTﬁﬁ CRR % CTAY 0 cg gtons can

ayout

be %cgc?ﬁ%ne)r(llds Hg be gt%nstheét }a@lﬁ’% J‘Eﬂ n%hléhn éﬁ%ehwaves can be

IOﬂS ion obtains a prioritized use area

rece%védeﬁl Hﬂqﬁgh?£§%yeﬂégg&lhgmhas transmitted the

eacon (as w scribed later on, it is

preterabl esthd bgacog dxAansnMssi om tdHoRge@Eneache beacon
comuni cation station should be equally dispersed

tranWhi §& Mot heihifnsSwhssh Orabhr & petdod rattiein t bae superframe.
crowded froma transm ssion efficiency standpoint.

HoweAgeOr chd gl usicRa téxd =x2mipdei reptessdsheéhnemliapse of time in the
conmuni cation station can start transmtting the

supebéagon o 80sabilasdadsy ashe alekth efofhiple hante isometated in
with the | ongest beacon space within the range in

the whpckwise ddmertier @ tthe BeaeOHY rréﬁﬁot her
conmuni cation station. Further, when
c SRmikiEC W18 ANBR [HunBEF - 04y ah?pe%q%ltﬁoas Hg to F from

state shown i it starts transmitting a
rangpagcfn*rnF Hﬁetﬁthlér%lﬁ?ﬂif?ﬁ qﬁﬁeaﬁeacoﬁSSSaCWhmﬁh geacons

can g} I% c]?‘.l%%&%é?& tahte lexI Séf@é"‘s ! Of tvthei %O@QA%I Battrgﬂsmlss:!_on

and ¥ he connunlcatlon statio

tlm:l.[l?u QZiO(:aéf ti:ler Ehﬁgd fo: c% %thodéscﬁ}:md @Jr::.th reference

n1 as shown in and 3D, the beacon
to F%@@C§,' Pet 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 jein the network.

Although not shown expl-icitly in FIGS. 3 and 4, each beacon is
transmitted at a time which is iritentionally 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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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 mrum beacon
space Brain = 625 ["sec], only 128 comruni cati ons can
be acconmodated within the range in which radi o waves

upda%%ﬁ be & ais\(lﬁ g#lg,atr%qgghtted at maxi num FIG 4

OWs an e n arrangenent of beacon

thﬁ@ﬁ”%ﬁé'fﬁ%f:b@k@ékVWHﬁgﬁ %ﬁ@nb€w4(ﬁﬁﬂﬁ%g1$é£fﬁﬂ144%%10ns have

superfrane. However, the illustrated exanple
beacBXPl €550 oal a@ﬁ@lrﬁjs thgeatéat her superésvre 0fot80on the
mlliseconds as a clock of which hand is rotated in

supetlieaté pcdonize Besest iamenitheotiticidsakcani ng.dilapltaeed. Hence
exanpl e shown in FIG 4, 16 positions O to F from .

evenr angemg thda obEacons otcalllade ceohsh r eeicdd ashes g ai  certain
whi ch beacons can be transmtted, that is, "slots" in

supewfif ghe bepevird r arde sgiespecting ngceamirieatdent edtapsons  can
had al ready been described with reference to FIG 3,

tranpgiti ander aradyre dnehat DERARTEN S NaPBOLBR Rt BIPgTframe period (or
accordance wth the a%%orlthn1|n whi.ch t he beacon

‘the P?éﬂ%?ﬁ%ﬁoaﬁuPﬁﬁ??ﬂgo%@ &P ngHlt 5T HEA V8T 50T s From both

t.t t tiall gd
BRI RIBF (VERBBACOR Spabeabar by Phe Witet iy commnication

staty ﬂ“HQﬁCEE%ﬁgﬁlzét%Bég”EFéMEELJ§Eab@ LReSiiYl %&%@i@ﬁ Qollided

I'Secon onl eacons can be locate

w1thng%hgynﬁéggoﬁ§Jp%ﬁEr@Qﬁmuﬂ!ggblohsstQPféhtﬁﬁ@iué@s the TOIS set
conmmuni cati on stations cannot joln t he network

at e@e&?o@gﬁeﬂﬁ%aﬁg“ﬁﬂ}l%ﬁphhc&h%Ybec&ﬂcziféim&ﬁ@oﬂ aBa@CRransmits
beacon iIs

this resultant beacon information to the neighboring station (which

will be described later on}.

Also, according to this embodiment, each communication station
is ought to carry out reception operation before and after the
beacon transmitted from the local station when it does not transmit
and receive data. Alsc, even when each communication station does
not +transmit and receive dafa, it is ought to carry out scan
operation by contiﬁuously 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 is
changed or 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 TBIT with reference to
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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
superfranme period. Wth the TBTT offset, even when two

a TB 'Pnngﬁruorh?cﬁrtelcggni?jéeac{ b%%hgaygcafeéa%%qohr?Q%Eéﬁfe%n as “advanced

OoCa e sane slot on the super rane,

::lrgglt‘_:t Uégc@r?ag%gr'rTl%%%%S%lR@”t l,ABS sCa B8 tdipsRkasedransmission
Hence, even when the beacons collide with each other

timel Ni@ CRALA Na suRSpisememier adnihhetseSpect mi@liseconds is
conmuni cation stations can transmt and receive their
tlpﬁmﬁﬂéﬂﬂiﬂ maamoiiuﬂEﬂﬂnaarésanmexny@dodaeget Hdweoneitghbomission
conmuni cation station can receive the beacons from
timebptdnd of the abovermremiudi tat sorosiaatceoms thsphe haest hdelayed
comuni cation station can recognize that the beacon
TBTTof the local station collided wth other beacons. The
conmuni cation station includes the TOS set at every
siiper fil&d¥ peri od in the beacon information and
transmts this resultant beacon infornation to t

s gifordingnéeare bHe WiheeR™ i ed e adége@FPBed LGt e?e shows an

on). Al so, according to thi,s, enbod]

examplm B catiConTeRaeT ont? i & t tok%%éh%?rln r 888 ?cn?ffset
tnzofPELEln OfS) 078 RA s2F LRl L 0B q DEAEON SLANAN 1d£hpe beacon

sta IOﬂ en | oes no ransmt and

erac S5, 1o 3401 L0 SIA WO, PRCh Lo AL Ly cine) 1
writPUIhLL 1O CARHOL QUe19CRY the relative position (relative time)
from the position {transmission time) of the beacon of the local
étation 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]". With 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 depicted by & space. In the example of
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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 wthin -Bmin/2 mlliseconds is
stipulated as TBTT with reference to 36 a TBTT group

F1c." 8COgDI 284 byithe Local,stali@npis deliagd Asaq by the marks.
‘advance target beacon transm ssion tinme" and

The h&FPn RERCORNL HANSINET0Bs tha® dre WakeD @tatlon transmitted
di spl acenment within +Bmn/2 mlliseconds is

the Bbhpoh atath aheTBETKkI sndefid nBid-sas bidel ayochtear gt the beacon
beacon transmission tine", and a tine is corrected in

is racebrahnce tdinthgtdel ayest fdehayted TEBTT LiABO of|tHeDbeAson by a
one of information transmtted by a beacon, FIG 5

delaghaMmuwan eXamplierof tdiemimapDe, ithewhhs£dk aohlei ghboningh bit
Beacon offset Information (NBO) field is described.

indidbEPoshii 0andf pthgobeasORecé Nald Cah beniRLealded ey from the
the local station (reception tine) is witten on the

TBTT'\BQHI i dnypllied ehati Mg ROSid@R bEedidnée tine)

fromthe position (transm ssion tine) of the beacon of

t?ft}lciq‘%%sho%t alt Id%'[gfxg t hx%a_{lor rBebf c?esp:lr'ibggp l:.lh%&1 chn bits

exa escribes the case In

corrggga/ndh@lgkIez)dscm%gbsecseﬂléﬂ RTRSIRR 1BOSbEI 0BSe LAY may be
exi st at” the mni frum space Bmn = 5 [nsec], by way of

depi8¥XadPLe, Angahenesrt B@hg\B%uib@ééﬂ kepgt Asi Svhb@l kid Sauxiliary
but it may not always be [imted to 16 bits
beacqn is transmitted.

NBAT FIELD:

Also, similarly to the NBOI field, a Neighboring Beacon
Activity Inforﬁation (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 1is

transmitted to each communication station.
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The exanple of FIG 5 shows an exanple of the NBO f
ield indicative of the nessage that "the
comuni cation station (nunber 0) in FIG 4 can
recei ve the beacons fromthe comunication station
[ nunmber 11 and the conmunication station [nunber 91"
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
posttign—at—whi-ct—the—beacon—Ts not—Trecerved TS
veaf¢RiEetgd by a space. In the gxamlesigh 37 FIG 5, Oth
biit, filrst bit and ninth bit are depicted by the
marks. | The mark on the Oth bit indicates that the

0| pcad JtBRRICON T8 ai3RECOGNIERR Ak £OGRESEAEP INte THEK on
the firlst bit indicates-th i i

I e e e o e

nirath gt drcates—that—thebeacom s Teceived at

1 tiimag SSEA DN KEATTEN IS iS8Td T8f 2EheVhedddR BY a
del ay ﬁ SBPNIBINGIGMEA| t hough the details will . be
descri ' o} ' g at

, OFSC THSAgRets Py Bebitsof Of capandifg ipddyinag ot

rk far other purpose such as when—an—atxiti-ary

beacon is transmtted. NBAI FIELD: Also, simlarly to
the NBO field, a Neighboring Beacon Activity
| AR oF RGO VENBRI ¥BF4/&B4 i s defi ned as one of
information simlarly transnmitted by the beacan. The .
NBRF - f Pelsdod8s dfitnd@Re lﬁbs‘i“Hfgh fr@8@‘6‘t"?’o‘i’?tﬁ°ﬁe)g¥oaftlon B
. 1he beacop that is actyally r ived he, |l o .
which( §o78a0 b TP RS el 3@&?& %n"%f %Pﬁeggjé%%oﬁtamn

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 staticns 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 bgécon of the local
station and the NBOI field writes this beacon reception time in the
bit map format (menticned hereinbefore). Accordingly, the
communication station A shifts the NBOI fields of the three beacouns
received from the neighboring stations and arranges the bit
corresponding positions on the time axis, whereafter  this
communication station calculates a sum of NBOI bits of each timing
to thereby synthesize the NBOI bits for reference. A procedure

thereof will be described concretely. A beacon 1 is received with a
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fromthe local station in the formof a bit map.
Specifically, the NBAI field indicates that the | ocal
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 superfrane. Specifically, based on the
NBO field and the NBAI field .contained in the

dela?eagoghrééu%l s! QWiRO-E M0 e EBfQEHaikéﬁbdf%51on timing of a
ransmtted to each conmuni cation station. 38

beacDBANB@HE SEdnimdnii 08+ OOBEACEN drS NIrfREGXIN ZED¥ Adation in a
CORRESPONDI NG TI ME 01BEACON |'S RECOGNI ZED AT

memo SPRERRSPEINDIING THdVE GAYWENESEAT | &N STATEON IfSe3HETcdrained in
ACTI VE STATE AT 0 CORRESPONDI NG TI ME COVMUNI CATI ON

the SEATHONL| SrRECEL VNG BEACGN PdgirCORBESRONDhNGS ThRErmation is
OR- PROCESS- TNG OF NBO-TINBA-T; FIG 6 shows the manner

storpd Wwhixlsud tebhauntaat ismiehseat & orPIRTYWHEEROTD| T1ad 1PhEIG. 6)) -
network sets the TBTT field of the |ocal station

S imipas eoF WS et NBT f99terd oBf tRadttasOacén (BbtHt ey £RofTe- © -
t he beacons received fromthe neighboting st on_ b
stafeBperat i FrterEd e %ﬁn@&oghglletﬁ o' Tht®ReP¥rporing
conmuni cati on tat on could receiyve theb. ns m

statf I RLER L e PR ol L BRY TeR ettty ope; 08, "EARANS JIAT o100,

1000” shown by “OR of NBOIs” in FIG. 6. ™17 indicates the relative
position of timing at which the TBTT field was already set within
the superframe, and “0” indicates the relative position of timing 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 lecal 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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operation. The beacon reception tine of the

nei ghboring station is treated as the relative
position relative to the regul ar beacon of the |oca
station and the NBO field wites this beacon
reception tinme in the bit map format (nmentioned

her ei nbefore). Accordingly, the comunication station
A shifts the NBO fields of the three beacons

recei ved fromthe nei ghboring stations and arranges
the bit corresponding positions on the tinme axis,

< “ﬁ%ﬁ{e ft@gi(g 5%? gkc?t%ﬂf qbatlon cal cul ates a
i m

to thereby synthesize

& NBQ, %' o Oéa{leof e%@Qg\f%e% Racedur e tﬁéﬂedru%q&lw Ibeacon

t
be describ concr et e acon 1 1s received with

for %ﬁedﬁluz}}iécgé Bgrggtg.ﬁn?gV\Qtlli‘r{c?)_fﬁ:rl%gﬁettrQnBH§351on r:.ght and
transm ssion timng of a beacon 0. The contuni cati on

the Siald onasterestHa s trfor r&&tnmaﬁm@t@meaaayu&nd s@@r6Res the
Then, three slots ‘of the NBO field contained in the

1ong@§60£uhZhea@ehsbfftﬁ@ dhdshd zbeg) nof nghaancduense shown by “OR
information is stored in a suitable neans such as a

of NmEmBry ifsedcntt riow iNBME Gidd)d) .of St | aeipghlyodagi rfatdon is
effected on the beacon 2 (third rowin FIG 6). A

syntespratc endbtsgitned aftrymitsiyd oNBOENE | @f d@fbfautxﬁélary beacon to
nei ghboring stations were S{ntheSIZGd and referred to

the thus 199prchedoEPaeaooThe FFGOPisnshnt 1 lcﬂaaoﬁsuﬂnea Ehe jgpse in

FIG 6. "1" indicates the relatiyve Sltl
oy g HERCTBIOR 11 1S 31 Py H08: LTI Y PRECCRS.

f " Q" h
e PR B TR 15 AL D 8L i

et set.

S o r
durigﬁg&ﬁi%ejﬁﬁe c&ﬁﬁ%ﬂ%qg_eﬂ schocat el chBnihec Xl eacon, in
addition to the relative positions of the régular beacon of the
lecal station and the beacons received from the neighboring stations,
the positions at which the local station transmits the auxiliary
beacon {(relative position to the regular beacon) also are marked and
presented as shown by “NBOI for Tx (3 Béacon Tx)". |

When each communication station sets the beacon transmission
timing TBTT of the local station by the above-mentioned processing
procedure and transmits the beacon, under the condition in which
each communication station is in the stationary state and the range
in which radio waves reach is not 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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in FIG 6, the longest run-length is 3 and two
nom nat ed pl aces exist. Then, the comrunication
station A determ nes 15th-bit timng as the TBTT
field of the regular beacon of the local station. The
conmuni cation station A sets the 15th-bit tinme as the
TBTT field of the regular beacon of the |ocal station
(that is, the |Ileading portion of the superfrane of
the |l ocal station) and starts transmtting the
beacon. At that tine, the NBO field in which the
OmTU[]I Cat I on C?C}:SI oCnOg%Aﬂu%lr an‘gjlr_gr} Scénhq?eb O%d\élﬁl. tgf’so, since

witheacRrtetept eacons o
eachC%gHHQﬁfa 4% %ﬁg%lgﬂs % tgn&eﬁ@ﬁ& éfy]uﬂ&%%%%ggdtggturatlon

beacons ormat Tn ich the bit

of tﬁgsé§éﬂﬁé wf%ﬂ’&%§@95$%émké‘%h%h%uﬁgéﬁtbﬂebégﬁﬂdﬁ QRBoI fields)
rom-t transmssion tinme of the regular beacon of

recelP&a! P63 Salh Oy iARr kegrickh sties mhsmtd@na@sntion, even
"NBO for TX (1 Beacon TX) in FIG 10. \Wen the

thou§R M Gat | @Rest @l 4 bAtkHansMmto1t heyatizn) | arap beacommodate

' for the purpose of obtaining a prioritized

prioffansn ssitaffid ghitilandonshderike, safumationatof tifies system at
communi cation station searches the |ongest run-Ilength

everpf tdrenspaesipzersatdiont heFeeithce S$ABRN BN OROTBRRLcation
NBO s" in which the NBO field of the_ neighboring

statsemt $piies MRS Ad@¢ldn@iséhs é’eFFéYm%% %%?‘HW t%"rrethat the

of the auxiliary beacon to the thus arc ed
beacqhe ERSTIFEL6R FITES Ta88tnEe L BA3E PROD i Eﬁ {fgen when

t at t t
o oiSOMIUILCRL R ALALLAN.A SUSLL2. LB BHIALALY HEREONSe sz

traf%ﬁ fﬁftto ttg%gﬁbqgstohéﬁ§%4y le b@%go&1££%$gﬁ1§§@§ﬁe§lmes from

S ‘case, In the uring which the
freqﬁ Iééﬁlfaln t bt iANAch F 8PSdE t ud hee R8AGEA, abbve, when the

rtion to thée relative positions of the regul ar
new Q%ﬁﬁgﬂlgéti&@ 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 examplg in which the sum of
the NBOI fields are calculated by OR, a sum (OR) of the NBAI fields
is calculated by a similar procedure, whereby a beacon 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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| ocal station and the beacons received fromthe
nei ghboring stations, the positions at which the
| ocal station transmits the auxiliary beacon
(relative position to the regul ar beacon) also are
mar ked and presented as shown by "NBO for Tx (3
Beacon Tx)". When each commruni cation station sets the
beacon transm ssion timng TBTT of the [ocal station
by the above-nenti oned processing procedure and
transmts the beacon, under the condition in which
calcg"fc\t_] fﬁoggurEh%%t !1%]6& SBQ%]J;(%{] l.'l_g In%tt htera%ts ltgggr)_{ Stt%tee heacon
and the°rangé€ " in whrch radio waves reach is not'

tran%%??%%?%qgmwigfi§h£q&§&ghetggin§woid t he beacons from

g wth each other. Also, the auxiliary beacon
(piga PliMAld ttheObrob 88 iy Hxchakdt On tHiihRAGeN n WBich the
transmtted within the superframe in response to a
npardegeea 6k mkheai by 6f Hiransmdssnomndaha otwhei€pysth-bit and
resources can be assigned 41 with a priority and Qos
6th-BOtmany cadrked eftebes EuoyvbdeNBARAl S@ldsi nferegacitive received
comuni cation station can i ndependently understand
beacgat uvas | onlcwfatede (Of5t ey wwath ¢efesaamrde -t Ghehlthupigeris the
of beacons (NBO fields) received fromthe _ )
beacpe| ghbidrd Agcat astanion Radphesenttien gt topn RApegssing 1s not
though it is the distributed control sgstenl can ) ,
carraed ofbdat B CHriy i 4hréd tt far FRERRRI | 8 cHRRi Hdts nt which is

saturation of the systemat _evyery ¢ ni cati on o
the BeAqPh. TERPEIETSLON nEtt™eadif cBﬁﬁunﬁtg’égfLBn St iFppnsmEsson

studi es_the NBO, field of recejye e ot .
pernfRBELTCLLER, Faridif olio « PREEL Ty hot ol idsin (Ri:  this

appl?@ghfégr%ﬂé é%ﬁgﬂa%hgg W ﬂﬂéﬂaaEEEXeogtCfHQ“HErQ@Eh?H?%Fg time

stations accommbdates the prioritized traffic,
76, RPSSId8sh9s eVl dpd e 283G 1LEARTT &Y Ob 1M afti8M is not
frequently colliding with each other. As descri bed
rais@@ovel WeRrbRSmission is not carried out. Thus, when a certain
communication station wants to receive a beacon from a certain

communication station, the transmission station can be prohibited

from disturbing this reception and it becomes possible to transmit

~and receive information with high reliability.

ETRSTAEXAMPLE OF BEACON COLLISION SCENARIO:

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

FIG. B8A 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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new communi cation station joins the network, the sum
of the NBO fields obtained fromthe beacons received
fromthe respective comunication stations is

calcul ated so that the center of the interval in

whi ch the run-length of the space becones |ongest is
determ ned as the beacon transmssion timng. Wile

t he above description is the exanple in which the sum
of the NBO fields are calculated by OR, a sum (OR)
of the NBAI fields 1is calculated by a simlar

d , .wh b b [ t .t itted, i h
commBRSGAnL oy SHEMLES] DR FTSRF R REF AN 1 AT BRAeF2iled to
rece PPN peRRE, BB patiEh LORSUTTNOL PLAD SR LMo ana

t he [ o] hcati. o t i3S T '
cean kIR0 08 BPOP bRV 2 QP SRR, g7 PEREIRY o o

arriPSACONS HiGC ek Xty f Pt hent espach Ve €PNt 0ld @R the space
stations is 42 calculated so that the beacon is not
of strpnsddit.t @d kRat heinhkeaeon bitangmitssi PROL | M1 ofh€he beacon

marked timng FIG 7 shows the processing executed in
tranéhbttegbSeomntivi adnntune cahlBMl fdaglidni $0 faareredd of 8 bits

and in which Oth-bit, 4th-bit and 6th-bit are marked

afi®r 8Bsehrwé NBAl ckisel ds: ofhirds pectimuriagdiiped station 11

beacons was cal cul ated (OR), by way of exanple. The .
(STADY hibined sthehecompwad6at&fn tFRNdod CreatdRuantahtitestation

the addition Erocessing is . not carried out. Since the
10 lai9k Bt 8 RaFReFountRateHe BPALRRI th Fte™Pité bRatoifve 2
b transm ssion tiqgﬁo% t he 4%$-b%t th; transranFssiontation 10

acqRr nt ssTEIFeAg RESPRCET St attorr TEURGEAFAPS et -

Furt ?§o’sgggéiallagﬁgke%ff%%etQEO?tQigH& @§ yﬁglbégg%nh%%c%f the

at the corresponding tine
communication station 10 are all 0 except 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 NBQOI 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 beacon from the communication. station 11,
it sets the corresponding NBOI field to 1.

Further, FIG. .8C shows the case in which a communication
station 12 {(STAZ) joined the communication range of @ the

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

communication station 10 serves as & hidden terminal for the




T6, the transm ssion permssion flag of the | oca
station is not raised and the transnm ssion i s not
carried out- Thus, when a certain conmunication
station wants to receive a beacon froma certain
comruni cation station, the transn ssion station can be
prohibited fromdisturbing this reception and it
beconmes possible to transmt and receive informtion
with high reliability. FIRST EXAMPLE OF BEACON
COLLI SI ON SCENARI O An exanpl e of the manner in which

f i e
conmyBL GEELY] GUd WEeh (et EPEnte T 0" BTG 6. S TS BT C AR oxtion
statlbge§20fa5hg§ r%éo&81§§:§ﬂ9 Eﬁg ggﬂﬁﬁﬁ?%%kfﬁy %hﬁk@gn 11 1is

I'on statrons are [ocate right-hand

rece§bg§§ theneof. o ShQWreXaaPLesmhi MYich ReAEOPBS BHE there is a
transSmtted fromthe respective stations,

possﬁS§P§¥§'ﬂﬁﬂtythfgc%oﬁﬂﬁﬁiﬂﬁﬂﬁoﬁr&kdﬁ%ﬂ% wmlmhtﬁ&hsmﬂtytﬁe beacon
communi cation station 10 (STAO exists to transmt a

at theagafeBOinAlg tdhateHdtf heceotden U tdommstacadh o0 so that
station 10 attenpts to receive a beacon but failed to

theirr beetmes twid lbeaddndepwoper ebdacorherr.afbei §8PdnEieéhd nigg used
can be set and transm ssion of the beacon BO can be

to agbadtieds phesopenve. twmemhéhea¢¢mmnﬂi6éﬁi9ﬁi%téﬁﬁﬁanZ attempts
Here, the beacon is transmitted at the space of

to [Ereetye Athe hdearpPie, Ht| TAC4VEF tRe® NBGAIY el Bloffrom the
the beacon transmtted fromthe nnunlc -'93 s% jon

commypigiet® FPE o8BI hohRT HHF cdde 5% WHOEh T4 he beacon

%onnun cation station 1 TAlhﬂ 0|ned Qﬁlt

8at?%ﬂ?ﬁ%&ﬁa§lg? tﬁﬁggé Brrdni‘cat ortas on tglothe bit
1nd1€8£1ve Yhen, the &0 ! %ﬁkﬁ%@s%&augqp ﬂécéﬂt H%ﬁe

recer ve a  beacon, recerv the eacon BO of
alsocoggunl%@tlQHeStﬂﬁﬁonwﬁghh 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 B0O and will not transmit the beacon at this
timing. Accordingly, at that time, the communication stgtion 12 sets
the beacon transmission timing to subsfantially the middle between
the space of the beacon transmitted from the communication station
10 and the space of the beacon transmitted from the communication
station 11. Of course, in the NBOI field of +the beacon B2
transmitted from the communication station 12, bits indicative of
the beacon transmission timings of the communication stétions 12 and
11 are set to 1.

The NBOI field in which the beacons are transmitted at the same
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Further, since all bits of the NBO field of the
beacon BO of the conmunication station 10 are all O
except the bits indicating the transm ssion timnm ng of
the |l ocal station, the beacon transmission timng is
set to substantially the center of the beacon space of
the -comunication station 10 in accordance with the
above-nmentioned step 1. In the NBO field of a beacon
Bl transmtted fromthe comunication station 11, the
bit indicative of the transmssion timng of the

| ocal station and the bit indicative of the reception

timipgpphgtiFt tHe BEaCOATPRHTA TR SEATHAR Y i Th QU 6?‘1’6168300“8

o B el BT D SRt e
the Peagon,friam the C%mma{el{ g%“ %@Eh PEI‘;L l&kt ; &' Speacon

t e corresponélng A fi urt

coll?%%{og)gg&é:ﬁ e ('ﬁ'lﬂé@ %Qaﬂpf&m%uﬁlatdnoq:heﬁﬂ%‘%nh%?d side of

j ol ne e conmuni cation range of the

FIg.Ce®AMUNi cation station 11 later on. In the exanple of
FIG 8, the conmmunication station 10 serves as a
hiddeted@ribenal ah®Fe t hancopnaniwatdlersst abimikAtibar system
this reason, since the communication station 12

accoeanmpt t¢ eebpni eebddiatenthe eeohmuningat it ishatstanidd tsansmits

" receiving the beacon fromthe comuni cation station

the bBacthmeimfdrmnagiopossi dbihért yearmanitat sowombdionasporhat other
station will transmt the beacon at the same timn

commygiedziorof statiwonAaRi cadogRise attifen toislenagat of t fidpr local
beacons will collide wth each other. The NBAO field

statign g8d 6 aVbid FRFIPHENCHENORS AN Fffpngement.  The new

pmuni cation .station 1 o receive. the
CommB%b&%ﬁfoﬁtSEﬁﬁﬁnge§09ﬂg§bggc eBpeFVSHFthgecelves the beacon

51gna$ ?%e %FI%ncgéié%tecfl%ﬁegur£rgﬁfere% EHS %%%Hunlcgkgon range.

eacon romt conmuni cation s
At ﬁﬂk aQQﬁé"%lmE? tgH%hb'ﬁew communication station deciphers the

information written in the beacon and can transmit the beacon while
avoiding its beacon signal from colliding with the existing beacon
signal and thereby a new network can be configured.

SECOND EXAMPLE OF BEACON COLLISION SCENARIO:

In the case except ' the above-mentiocned first example of the
beacon collision scenario, the beacon collision case 1s assumed.
This is assumed to be a second example of a beacon cellision
scenarioc 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. 92, the communication station 10 (STA0) 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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i ndicative of the transmssion timng of the |oca
station, 1 is also set to the bit which indicates
timng at which the comunication station 10 is
transmtting the beacon. For this reason, even when
t he communi cation station 12 cannot directly receive
the beacon BO transmtted fromthe comuni cation
station 10, it recognizes the timng at which the
conmuni cation station 10 transmts the beacon BO and
will not transmt the beacon at this timng.
Accordingly, at that tinme, the comyunication station

and 32 CeBRYNIFHd Bedlsh1PF ahdnf Stion 3PFnithG fgrmunication station
substantially the.m ddl e bet n _ the space of,.the
10 36h cHiF t FARSTAAEAOP T GIPERE” cOmmIRTEAET oh ot At onaqh other-
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conmmuni cation station 12, bits indicative of the

cormPEBEON dd ARSA SSA QN S4HdangsLaf {hepEORRMRM&Rt HI: the béacon
stations 12 and 11 are set to 1. The NBA field in

tran¥hi £ drhe iheagensratee t redisdBtlivedsaktidies saehdbre not aware
timng as that of the conmunication station 10 to

of thamsett hrabeatwnsuntartwakkiete atré¢ hoeacdlepgtingr wishusach other
to avoid this phenonenon. That is, the NBO field is

as sheed ¢ Hwoimighliehandus ¥dnce GTIGE h8Abeatdn aselumisgophat the
scenario (first exanple) shown on the right-hand side

respettivy GG onAs akSs PR Hievre, anich e vy gcome able to
conmuni cati on system according to_this enbodi nent

trangheh TRAMEIRATA O SFREFLIPN ¢ rHIRi TS TS RECHEACHR 2ccident in
s ch S8 TELLOL 0 OLET, SOTIUOL EoLL A1 2L O 20 LA cacn oce
as sgé&étﬁp%%GquEhe loca

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

TBTT OFFSET INDICATOR (Offset Indicator):

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

The beacon transmission timing is determined at every 80 [msec]
in the step 1. The beacon transmissicon time determined at every &0
[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-mentloned second
example of the beacon collision scenario, the beacon transmission

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

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

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

47



station and can al so recogni ze the network
arrangenent. The new conmmunication station, joined to
the network, receives the beacon signal so that it
can detect that it entered the communicati on range.
At the sanme tinme, such new conmuni cation station
deci phers the information witten in the beacon and
can transmt the beacon while avoiding its beacon
signal fromcolliding with the existing beacon signa
and thereby a new network can be configured. SECOND
EXAMPLE OF BEACON COLLI SION SCENARI O In the case
TBTTe4Gbptseche alREEHEBAH rrdd fi FBETSPdApieclof t BBTT+100{#sec],
beacon col lision scenario, the beacon collision case
TRTTHE2@BEWRRY. afhi $Shb&nassHnedIto beoa sesendTBERAnpbefoét for
a beacon collision scenario and is showm in FIG 9.
transfCr SEPNH 1e%aBR! £s | e ddini@¥anPl Cevdry WOpEhridi@ period and a
systens in which the networks were constructed already
roIs8pEieash gachnhothan. WAs sdowived RAla@er9An)t héontained in the
communi cation station 10 (STAO and the conmunication :
beacshats anpdblke@STAEJodxXisstbeianotihs rargenintatt cthd kdyfset amount
cannot receive radi o waves froma comuni cati on
fromsthg | TBT T hafSHA23 e UB: tald randomituritdat tone st ati on 13
(STA3, and the communication station 10 and the i
cBhidmitdwt ibeAcer at¥PrLEsiennking dat €ehiped exleHh6t HBft of 20
Quite independently of the relationship between the
[ # seadowtepcormruniscabt ohimitad 01es 20t Heét esimamidc agvohe defined by
stations 10 and 11 are comunicating with each other.
a smhelettsbsp aBumadothat dt fel dvegc dmomt thasTBEEiigrtentionally is
timngs of the respective stations which are not aware
refeofed htemaat at AEBTT imEfagtfort unatel y are overl appi ng
Wi th each other as shown on the right-hand side of )
FrsooMm %@g%,ogﬁﬁgpﬁﬁggipﬁggrt$@guence (TOISS) field shown in

FIG. 15 is defined as one of information transmitted by the beacon.
In the TOIS field, there is written a beacon transmission offset
value indicating that the amount in which the beacon 1is
intentionally displaced from the TBTT this time and tranémitted. The
example of FIG. 11 shows the case in which there are provided seven

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

field, the beacon should be transmitted after the transmission of
the above packet has been ended. It is frequently observed that the
beacon will not be transmitted at the time as the transmission
station intends to. In this case, a bit indicative of TBIT+X is set
as the T0IS 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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respective stations are noved |ater and that they
becone able to 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 (Offset Tndicator): FIG 10 shows the TBTT
times and the transm ssion tinmes at which the beacons
are transmtted in actual practice. The beacon

t t det d at 80 . . .
e R R g e A S St FT L
. . d 1.1 (T
assogaafin S AdSRFIoTT "ff’th e%ﬁ%h?‘é@'f’ %E%F Fert PRCogaft cases
liketo“fhevggg %Eeeggﬁ%gns gg&% 91!&&@ %Q%Har?&herlt is

contihuously in case I ove ment i oned

poss%ﬁggngo Q%gﬂyl@h@faééyﬁeggaﬁgnwﬁghh'%ﬁ@nbéﬁéﬂﬁmgf%naﬁgecolllde
beacon transmssion timng is displaced fromthe TBTT

witht ABh I SR i@RRkhieoudgr. exanpl e, when the TBTT of f set
is defined such that the actual beacon transni ssion

trre rsTseirdsetarynope givdiBl tHBTE$20ddAesee] segdénce such
TBTT+40 [ ki sec] , TBTT+60 [ A sec] , TBTT+80[9secj ,

as aBEFN+36Quénde seE]G, TBTI#120 Jisrsec]shawisbowm iexafpGe of a
10, the TBTT offset for transmtting a beacon is

circdéternramgbmEnteigr whighethe afBTheriizdtarid genForsst by a 1lé-
field (which will be described |ater on) contained in

bit (Hseudpsarden | seupRiEted(M BRFOIEc8) hddédn G be obtained by a
transmtted, the offset amount fromthe TBTT na

s17p3 8| 61 &M SRBon Tyt hi S T RS L % HeHG ShRRcth 1E updated bit
by b&EaQ%nEESIgglﬁénEbééiﬂ%%fbge%he gg%fgﬂto ad%ers 81, 82, 83,
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. Accerding 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 béacon, instead of the TOIS
field, the content (T0I sequence} of the pseudorandom seguence
register B0 shown in FIG. 12 will sometimes be transmitted as the
information contained in the beacon. When the content of the
register 80 is transmitted as the information . contained in the
beacon, the reception station which received that signal extracts
information from the register 93 by the means shown in FIG. 12 and
can obtain the TOI information. The TOIS field is calculated each

time' the station transmits the beacon that is to be transmitted
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[9sec] step, it is not limted to 20 [9sec] and may be
defined by a smaller step. The anount displaced from
the TBTT intentionally is referred to as a "TBTT

of fsetff Also, a TBTT Ofset Indicator Sequence
(TOSS) field showmm in FIG 15 is defined as one of
information transmtted by the beacon. In the TAOS
field, there is witten a beacon transm ssion of fset
val ue indicating that the amount in which the beacon
is intentionally displaced fromthe TBTT this tine

per1%89cgiﬁysnhgtgdre£ﬁ§t e%ﬂgpgﬁﬁggoglgﬁiéﬁ §g8$@vé¥et?ﬁ beacon

whi'ch there afe provided seven stages o

once BEECQ££§etaB@ﬂ UQ% aeglggféggjfiﬂg e&@ISS §%fgf%§%§gnasof the
3 bits "2 A3 > = . When ot her packet is transmtted

transfikBeod E’sTtBtlfoheLQ, athedeaaqing hpidd chetbr ansfagyt @dtain the
after the transm ssion of the above packet has been

nextebdedet |dnd sHer aguendt fscabaergedcid atextthesTheattyztwbkbfore it
not be transmtted at the tine as the transn ssion

recedvvat| Oine ibdaends to. In this case, a bit indicative of
TBTT+X is set as the TOS field and the fact that
t Alsot iie Wdscomag.andmsston trapsmpsdiennoitatien could not
intended tine is transmtted to the nei ghboring

trangpiti Bhc wWhFREPTc at riéCeiti@et RE Béaé%ﬁemﬁ%'%hsé@@bé&ansm1551°n

above, since the beacon transmssion tinme_is dis

statifn o dBOPHBRCE Wi PFE e r‘F’@??tEJPFséFaUr‘?P t‘h% s sff%tas%khat the

"t he. secon exanp b acon, col
beacehoREFH ISy 1 s?% 0 4081 IF (" U dBREnARe time by

B st gty sl s it

pﬁ@kﬂ@@ﬁ aﬂ%@zﬁ@%@zﬁcﬁbﬁ%@hm?ﬁmﬂ}# seaupese. FIG 12
is a diagram show ng an exanpl e of

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 statioms, it can transmit a TBTT
alteration request message to any one of the beacon transmission
stations. The comﬁunication station which receivgd such message
scans the beacon of the neighboring station and sets a time at which
the local station did not receive the beacon and at which 1 is not
set by the NBOI field of the received beacon as a new TBTT (néew
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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5
:
:
:
:

circuit arrangenent in which the TBTT offset is
generated by a 16- bit pseudorandom sequence (M
sequence) that can be obtained by a sinple
calculation- A bit string set to a register 80 is
updated bit by bit to the val ue obtained by the
addi tion 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

ff
¢ so@ﬁ%%%ﬁ%%i{ﬂ% Aot et M mERENERT TGy, EREQUARRE. o

nals collide with ach other ont
tH Rief i Fi £1% anLsrf‘he O SthBEias P | Bs ol 2 | clock

ar _as the |n t h ;
oL TR, 90 A g, Savsns

w:.llOfbé‘ h§59 anglom S@l‘i’éjeeﬁgck r %QE@E@L’ECJ‘.@ SHPWRhE N respective
W sonetines be transnmitted as the

commhﬂ&@&g%ﬁ 0R +§0NERd n@LQel nitfrerbeacoririhernnt hersontisrtion and
of the register 80 is transmtted as the infornmation

rece®@ibai Nethiryst heccheacamonphetheceptspeatsvat i orationgh If 2
recei ved that signal extracts information fromthe

dlff%%ghéé%ﬁ%obyﬂ he Bpansisshewbved FsGanl2aandacyamt a clock
obtain the TA |nfornation The TAS field is

cal cul at ed .
freqPﬁgggrg 581§Q§ TS uwgf%eg éﬁéerlo %U?"&%ﬁﬁkheaQe@@O@msec]_

e tra
result, the station ichr, celv be (o
If syEBofbSPLHHTErd &5I%%%%u%§ t g?w n%gfﬁgt?§ﬁﬁgﬁz nhaCCldent
} ra Sﬁ]SSIOﬂ statjon in e f i o]
in "f‘}'ﬁeciq'ébglh SRS r?nt h%ﬂanﬁrétgi?gl% sg%rﬁla ?%eer%égt gg;‘c%sg?dl other.
Accog:fdtl%r &he dext TBIl.pi{salonbetereidd dJoeeeh¥eSsihe scans the

Al'so In t I'S case, when the transm ssion
beac%tl'i@t 't%nggy{gedqofrom 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
thAe beacon transmission space of the local station. Then, the
communication station matches the beacon transmission timing to the

most delayed beacon transmission timing (TBTT) of the communication
station. Although the clock frequency is displaced approximately 160
[ & 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 1is
carried out in order to confirm whether the state (presence} of a

peripheral device 1s changed or not. Specifically, when the
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transmt the beacon at the tinme as it intends to, the
transm ssion station inforns the beacon reception
station of the fact that the beacon transm ssion
timng of this tine is not the intended tine by
transmtting all zeroes as the TO sequence (TO
Sequence). BEACON TRANSM SSI ON TI M NG ALTERATI ON
REQUEST: In the case of "the second exanpl e of beacon
collision scenario", there still remains a problemin
whi ch beacons will <collide with each other once in

several tinpes.. Accordi.ngly, ea tati _ .
comTRE L SRR Fbs® TRACT He THIT |l 05 76 Bl SRl pyreatien

stat?%ﬁ“h&@ﬂ%%%%kykﬁ%c@anHéﬁli{ﬁ%(Hoﬁ&hﬁﬁb9£@bni§té%¥an transmits

nsmt BTT alteration request nessage to any one

the Rbsbh§e PEAGRAEAGNSHE S HHRN neft 8bh@RS.cathén station appears to
comuni cat1 on station which received such nessage

the H0ASobherbeagen ebgdhreemerghborrmgmatabh onranshseiedl oy the
time at which the local station did not receive the

abovBeaeafoAandcatvariiedly, 1 whennahe setmipyidatéohBEtatieh dcofild not
the received beacon as a new TBTT new TBTT). Before

recedlréethagbeheoT BiFor | thel commotisgitipnasteteonf eér whheh beacon
new TBTT field was set, the comunication station

coulyr beeseaeheadate foof, "y CPBTRLLFRb P SigdioangtoRes therein
TBTT field is altered after XX [cosec]" in the beacon . :

sucht faforsatiems fitePe Fher SAPPHBISXT S i EFB T cppdfgnghgreceive
alters the TBTT field. 50 COUNTER URE AGAI NST .

the BPREEREREEN (RO HAEBDERETE. it 10 e SRARI nPFBF2LLEY of
renoving .a di fference of | oc fr G r ;

scangiifeeh” t HEFEEpELE F%eg%%ﬁaéhﬁ f%?ﬁgngg%%ﬁb%§§?EQ$ F?ggéon has

left?%%%&iQﬁg'ngﬁggrﬁhgh&lPEkiéfé?ﬁgﬂgﬂee%igk—ggger layer of such_

S ective connun!catlon stations are"different,
infolhbiio®f AARSAESSION 3@n the communication station could not

receive the beacon from the communication station of which beacon

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

neighboring station was changed and it informs the high-order layer
of such information successively, whereafter it updates the 1list
(Neighbor List) of the neighboring station.

Next, details of an algorithm for countermeasure against -
difference of clock frequenciés 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 S1). When the count is ended, the beacon scanning and

information <collection required for clock frequency difference
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reception timngs occurs anong the respective
stations. If a difference up to 20 ppmis allowed as
an accuracy of a clock frequency, a clock frequency
is displaced 3.2 [ u sec] at 80 [nsec]. If such

di spl acenent is left as it is, then there occurs an
accident in which the beacon transm ssion tim ngs
overlap with each other. Accordingly, each

comuni cation station continuously scans the beacons
transmtted fromthe neighboring station nore than

coungggﬁeﬁ r bgyt %ﬁdgd[selcl']e LMMcatﬂlgﬁ pset!elfﬂ%n 'c‘ioﬂt%.nues to

esired that eac comuni cat1 on station shoul

attehBECIHVE AURI R LR perdad ﬁ@@ﬂertﬁ@a@mépeléem&d If the
transm ssion space of the |local station. Then, the

beac6@MMUi GAidcQReat atstyp Matghesthide R@RC 0Bokh @IS SSONs tation
timng to the nost del ayed beacon transm ssion timng
compbTBd TihofTRTTE fdedunatatlated stiahionthdl Idmuglstizheéon and the
cl ock frequency is displaced approxi mately 160 [usec]
TBTTdliehd) &f thhee rpeeioall dfeatcd foEt]esath whkepnunThe emmunication
- comuni cation station can make vari ous countermeasures
statigeh e t obtebmt ridle t BBTTi rfiisgdwi ehi Fheherpeehyed beacon by

station after it has obtai ned displacenent, ‘
examilﬁfw nﬁ’(‘? offiMF n 2&d BN W6 (A& CRBoVE- dS& 5Ed and the TOIS
n is carried out

, the b i
fl'ElElonWF??n Pet FOre (TP st T derith T DafePrpRLR aFecetved
dev change £ eC|f|caIIy, when the 51
tted Sah tota P

time _'LS To
cormunl catl on st |on recel V%S ‘a beacon froma new

CRAINLEAt} Q& tqiﬁ%hQQ durj,pg. {he :%eac%%” peG8Bn, LBE pits are

conmuni cation station transmts e msssage

set It%dlcpagg Ngnd hatt 4hQ W LRANERL Cabbelk STAE | O aPPLRIGH which
to the high-order |ayer together with information

recebtaasehid el‘i’aeb)/tﬂe!"eI'I@(Bé%Iu}éﬁagoﬁln Canver sel Yblﬂﬂqean:et he, such
communi cati on station could not
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). Then, the beacon of which TBTT field is most
delayed is judged from all the beacons received until the timer is
ended (step S$4), and this delayed amount is stored as a most delayed
timing (Most Delayed Timing: MDT) (step $5). A wvalue which results
frorﬁ subtracting a previously-set a [Ksec] (for example, 2 [isec])
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 e 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 87). If delaved, then the clock freguency of the local
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recei ve the beacon fromthe conmunication station of

whi ch beacon could be received so far, the

comuni cation station stores therein such

i nformati on. When the comruni cation station coul d not

receive the beacon fromthe sane comruni cation

station over a plurality of scanning, it becones

aware that the above conmmuni cation station has |eft

fromthe network and it informs the high-order |ayer

of such information. Alternatively, when the-

conmuni cation station could not receive the beacon
statfippni® eley®fudi ceGeenS8t ati on of whi ch beacon coul d

be received son far, it regards that the presence of

t hecon@imghbdrd nghst apbove wasradegsged. anevet iifedr nghe clock

the high-order |ayer of such information , i
freqygeeBs Sifvetadch vPRPBEACEELPR §5a5EeR tRe dispgaced, a time is

(Nei ghbor List) of the neighboring station Next,
FundgBeRFY Sl br 24 H1%Gbr 11 hivFF Ot B eallft o"aga) Hgtaved clock

di fference, of cl ock, frequenci ill .he.d ;| it h
reigret offe 8 L PIBHEHATT O RRa FESGEgk F Falensy SYoten

and ﬂEEESTEPQF iQLQ“E?éiéH]Jé%idpgkgigggkdgﬁtbgﬁcﬁﬁEch transmission

scanni ng. €N Dbeacon scanni ng (count ermeasure

and %{e%%?é%gﬂg%:%gﬂjlé?twﬁlf fer8nce f /0ekpf LegHeBgbeSyehsr. The

Irst, atinmer is set to start counting 80

abov%é §§%§%%%§aﬁg%ﬁt@e[;P§é9P ‘§pﬂﬁ§wmﬁmgnthgk Eﬁould be set in

er or not this count 1s ended (step

S1). W th t IS ended, the.b : i [
accoFé%B?%H§$B% g%%?gg??ifiég%f%n r%qﬁéfg%fggﬁs @Hfﬁ gcg{@kol and

on require requency

may %hfcfﬁé%%em%% gounterneasure is ended. The
coO

municati on staftion continues to attenpt to receive

taﬁebgéﬁﬁ?ié%gélié*?ir%%”%%ti%oeﬂgeg;réfaﬂﬂV%lyb%ﬁggﬂ kface of

receive p S2), then the conmunication station
aboutOnpargsdihe dRIT fnel dagadcdeatcednuit v ckhedtoeml value is

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

STOP RECEIVING BEACON OF SPECIFIC STATION:

Although each communicatioﬁ sfation recelves the heacon
transmitted from the neighboring 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 receptioﬁ processing

between it and a communication station which is not relating to the
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TBTT field of the received beacon with each other. The
comruni cation station can obtain the TBTT field of
the received beacon by examning the time at which
the beacon is received and the TOS field. Wen the
TO S field is set as TBTT+X, that beacon received
time is omtted fromthe total target. Wen the TIGS
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
locafly givpthen t dlefice-afifePeCTHRS CRAFAIMIEatPoRCREE AT to decrease
cal cul ates "del ayed appunt of the TBTT field of the . .
of PRYEE| GRYSBEICHR - f [ Bfn YHE“PSFTORI BIHF AR €hl ab P SAFHPAcatHon
...the, local station" wth respect to beacon..of th .
wiehy SRip e P A oA nafast ASsh BF Rl Trevices
field | , . de i s:judge t : ;
of e SepRninE ot negey L deat L By R PR e

not Hghaysed EFQ%nEnE§r§£Q&§Q¥a§S@rgpSt del ayed timng
Most Del ayed Timng: MDT) (step S5). A val ue which

r e isTIdN @R PUbkERC PG qIRESY| DiGley SBRtep: [ gSec]
(for exanple, 2 [Asec]) fromthe MDT obtained at the

t sARiBirMhi 6B thes t icAeEesi Sswffledsi Stiset TEEa8aA2 (51 epyBrem, a
. Then, it is determ ned whether or not ais a
plurp@stli v& nisdrer, sphatsi Ss tdefivelduelwhi cin resid t sxdm@m. The
' subtracting a [sec] fromthe MDT is delayed fromthe
defighotkn f oRquerscwackethephoeatillstat denc{shbtep WSAh reference to
del ayed, then the clock frequency of the |ocal 53
FIG.stldtion is delayed a (step S8). According to the above

processi ng, even when the clock frequency of each
cOfMibECc RECERESEREFBN FReBP spFacdafinged | # pLFS (Short Inter

Frame Space) which is a short packet space and an LIFS (Long Inter
Frame Space) which is a long packet space. Only a prioritized packet
is allowed to be transmitted at the SIFS packet space, and other
.~ packets are allowed to be transmitted during the random backoff
packet space in which the LIFS+ random value is obtained after it
has been determined that the media is clear. To calculate the
random-backcoff wvalue, there is used a method that is known in the
existing technology.

Further, in this embodiment, “LIFS” and “FIFS+backoff” (FIFS:
?ar Inter Frame Space} are defined in additionrn to the above-
mentioned packet spaces “SIFS” and “LIFSt+backoff”. Although it is
customary to apply the packet spaces of "SIFS” and “LIFS+backoff”,
in a time zone in which a certain communication staticn 1is given a
prioritized transmission right, other communication station uses the

packet space of “FIFS+backcff” and the communication station which
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fundanental |y adjusted in accordance with the nost

del ayed cl ock frequency of the conmmunication station
existing wwthin the system and hence it is possible
to avoid the accident in which transm ssion and
reception timngs wll drift and overlap with each

ot her. The above-described value a [p sec] is the

val ue that should be set in accordance with the
specification required for timng control and may not
be Iinited herei n. The scan space is first set to be a

relatlg %rshor pace ut 1:ésec Hﬂ? LIFS. The
ri S d,

s gig&het Ioc? dgh?tpac e & e&%rac e

para?ﬁgﬁﬁte£ﬂ%@egoﬁgaﬁoca gﬁe%n%%&tgghthgﬁgﬁgfiéﬁfyﬁ(statlon is

quency of "t statlon an requency
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it i's possible to further suppress the influence

C arsesh s rolve pri orekr hsEf tnbyrwsi ngera et hod for
setting a | onger space stepw se. STOP RECEI VI NG BEACON
Girh SREQA JFInC cotmdh O £ iAH haughogach €omawiiteahyol beacon at a
station receives the beacon transnitted fromthe
const@bighdyordeng sstcatriidngi no atkis damimelivienh , t Hering a proper time
above-descri bed procedure, when it receives fromthe
perid glafaederthd ageansmigsisty uef | Gﬂierrm of thgt gpmmunication
conmuni cation with this comunication”, it does not
statpet f GhATr deept FoANBPERsd] omeat PeaRon béac@iven a prioritized
' transmssion time of the conmunication station. As a
transmbsdton nighbecBh@s Jfosdiopbeat osgurleasd (heemesneay yin which
recepti on processing between it and a communi cation
the Btatémntydrisolsssomottatelat iimg gtivethe Bdidmicdlzest aransmission
Hence, it beconmes possible to contribute to decrease
righof power 16088uAPt kBNexIfple NShr whiclon4B®Ssagecof isStghpen as
comuni cat i on

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

immediately after the beacon was transmitted and ended at a time
passed from the TBEB 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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with this comunication station"” is judged from

attri bute of devices of the communication station, it
is issued when authentication was not made or it is
instructed by users. DEFIN TI ON OF PACKET SPACE (Inter
Franme 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 with reference to FIG
14. As the packet space, there are defined an SIFS

Short Inter . Frane Space) .which is a short packet i

of tiFace™IHY G HIFS (Along I‘“%?ll\gg %ﬁﬁa?‘fﬁaés%ﬁsecﬁm%e“i%eafc’n ®
.l ong packe pace._Onl prd.oritjz a IS 34

assighg 'vveg“?o%ﬁg tPansi 8% afltteﬁe %S| %%“ezag e%essdﬁglgé?g ko the

dura ﬂ%no%?e%hep : o;]ag%%dméﬂam¥h§°FQ@ EEaQ§ﬁbEt%@en the next

uring the ra koff packet space in which the

commirh Fsf 1ANAQHL Yah UerdrsnQRtatRedafdar it has been
etermned that the nedia is clear. To calcul ate the

rnoom baskafph vad ugrathed e iinfedSeek s, Nefhad that Hescon was
known in the existing technology. Further, in this

tran&hbotidt wayLbESEx e FIiFS+paekofif "ifFESon Earnot limited
Inter Franme Space) are defined in addition to the _

therabovendnehti ertedtpadket pades TER R&ly ahd set to a relative
"Ll FS+backoff". Although it is customary to appl¥ t he

posipackettigpacfsonf thSHRtoandranyTHSHEaEk 1R, Alisp. atpfnEFF may
zone in which a certain communication station is given

be dafiped oin tilmeddrmansnii8si bu secghfromt Hee TUTmidedat | Barther,
station uses the packet space of "FlIFStbackoff" and -

as shb@n COMTAIG. Ccabi, onisdatihen TaRI gheb5si sxgiven durdng the peried
priority uses the packet space of SIFS or LIFS. The

T  TPP that is based on the TBTT field, when the beacon transmission

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

be shown below.
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paragraph 'tinme zone in which a certain conmunication
station is given a prioritized transm ssion right"

wi Il be described bel ow. TRANSM SSI ON PRI ORI TI ZED

| NTERVAL TPP. Wil e each comunication station is
transmtting a beacon at a constant space, according
to this enbodinent, during a proper tine period after
the transm ssion of the beacon, the conmmunication
station that has transmtted the beacon is given a
prioritized transmssion right. FIG 15 shows an

exanpl e of the manner in which
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stem PSVA/. CA. sy I .
%étet?‘ (t%effl g n‘fﬁ sﬁoa}éean arrangeni:a\h‘%1 ﬁ‘%&% B€fon station
whlc%uDegans ted

luﬁéé%?n is fﬁ%ﬁ qgﬁb QE%@E%D'E@&&€”1and is
St at’i on stransmtt t he beacon, the TPP 56 of the

allo%gmn{:w C@fé:%%l%t AtHOoNe MheC My has- tﬁﬁrssr&irﬁeedpﬂm Also,

beacon i s
communication

the

station which is designated by the communication

station which transmitted the beacon 1is given a prioritized

transmission right and is allowed to transmit the frame after the
SIFS time elapsed. When an answer to the CTS packet is not received
although the communication station which acquired the prioritized

transmission right transmits the RTS packet to a specific

communication station, the communication station which acquired the

prioritized transmission right transmits 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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assigned, the FAP is assigned after a tine
corresponding to the duration of the TPP el apsed and
the FAP is ended when the next conmunication station
transmts the beacon. Wile the TPP is started

i mredi 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
time. Also, the TPP may be defined in the forn1of 480

sec] fro the BTT field. Further s _shqwn FI G
Dbse%g SS|tn(:e t é-g argea RS exlf):l‘gl ecc)lndusrtl %m’f‘hgl perlncc))d means  to

recoénl gP EHQE '§h§a§§9m%%1Eg%lg TTéEé gh Wﬁﬁﬂhth%%gulred the

eacon transmssion tinme is delaye e to the

prlogg.f::?@éd {8 shEEs 86 S it gdYceses Here, a packet space
in each field wthin the superframe will be

deser bbeflnilduding EEEtffAP REIHRE, Akl peosFLN LRl itAnsmission
stations can transmt the beacons at the

rightlLIreSobacked f by s paceidindy hancebddon atees theghtcct@nication
be acquired by fair contention control- For exanple,

stationosterts chacguicel tihkedatcessnisgln, tthes&dsS thacKendamental
and short comuands are transmtted at the

framél kpStbackofHe' rapacauaty t tiee @GESioflacker, Tdat andndtt heies to
Ack packet which are to be. transmtted later are

acqubi Fa@neid tdedsat ridier =3 khe spaCaadbBrparanetsiase.n the
FAP will .be shown below. 57 TABLE: SETTING OF | FS

PRRRANEET ER olvi-BAP- KNG O ACERSS: WAIhEKENDs realized a mechanism
OFTRANSM SSI ONTRI GGER COVMUNI CATI ONSTATEFRAMESPACE
in STAThO\wkitvl NG SlddeBeBackofiéiN/ Astation which acquired the

prioritized +transmission =right in the TPP area by the above-
described procedure has the data which the communication station is
to transmit and receive, that communication station is given the
access right while when the above communication station deoes not
have the dataza to be transmitted and received, the access right of
the communication station 1is discarded and other communication
station acquires the access‘right.

The fbllowing controls are required depending‘upon the kinds

and states of the respective communication stations.
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TRANSM SSI ON DATA EXI STSCOVWANDLI FS+Backof f N A AFTER
RTS WAS N ACTSSI FS SPACE ALLRECEI VED COMVUNI CATI ON
STATI ONSHAVI NGAFTER CTS WAS TRANSM SSI ONDATASI FS
SPACERECEI VED DATA EXI STS AFTER DATA DATA

RECEI VEDACKSI FS SPACEWAS RECEI VED On t he ot her hand,
in the TPP area, the communication station which
transmtted the beacon is given the access right and
is allowed to transmt the frane after SIFS tine
passed. Al so, the comunication station which is

desi gnated by the communi cation station which
WMWa prioritized

t-ahsH-ssi-er—+ght—ana—is—atowetito—transmit—the
BN af t er nh&ssSLﬁS tif mexmsb apsel. rRsRrEsEN gnSwWer fQ.cen

°°%SE§§Z§%§‘ packet $¥8T=not receiRE a thoﬁﬁ‘ﬁﬂt he

fa¥Wa¥aaaallla¥ial H .d,l.: la H L 1
coruRt-eat+or—statt-or—whtcn atCygul cu LHC pIILIILILBU
R BEACON

with aRadzs ssi on SFY BHEREY angmi t $7% he RTS pagket tlo a "G
speErfic |conmmuikmat | on| st ghde@d, [ he conmuni cati O HRANSMITTED

)
st.at i on--wWhi-ch—acguired-fhe riorftioad +vonded oot oo
«t Lk ML LI AL B S A A R A2 B T T o art

T CI1 ZCU IIl QD91 Ul

WITH] TRIICETaWsrrits ain the RFS packetsx%tsp e |Ll F@rrer rTs waAS
"MAl $0, wh&f anot her gampni tation St at ifon t h&¥CEIVED

hol ds data to.he

RTS AFTER COMPLETION

TRANSMIT BEACON OF TRANSMISSION
TRANSMTSSION DATA OF PRIORITY
TO COMMUNTCATION SIFs+Backoff TRAMSMISSION RIGHT
STATION EXISTS COMMUNTCATION
WITHOUT PRIORITY COMMAND STATION
TRANSMISSION
RIGHT
TRANSMIT EEACON ”TS 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
ALL DAT2 EXISTS DATA. SIFS SPACE RECEIVED
COMMUNICATTON
STATIONS AFTER DATA WAS
DATA RECEIVED ACK STF3 SPACE RECETVED

With respect to the packet transmission within the TPP of the
local station, the communication station is also allowed to transmit
the packet at the LIFS space. Further, with respect to the packet
transmissioﬁ within the TPP of other station, other station
transmits the packet at the FIFSt+backoff space. While the
FIFS+backoff is constantly used as the packet space 1in the
IEEE802.11 system, according to the arrangement of this embodiment,
tﬁis space can be narrowed and hence more effective packet
transmission becomes possible.

Also, while each communication station fundamentally transmits

one beacon at every superframe period, depending on the cases, it is
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transmtted to the comuni cation station which
acquired the prioritized transm ssion right confirns
t he nessage "node does not have transm ssion data",
it allows the transm ssion at the SIFSt+backoff
- (Backoff) frame space. However, it is frequently 58
observed that the third comunication station has no
nmeans to recogni ze that the comunication station
whi ch acquired the prioritized transm ssion right has
data. The communication station w thout the
orjti Lransm ssy. [ I,Z g
10ROl S BeReon ¥ idt 6t herComan e at Ton SE o e
peacphal beidt h& PFdPriddzed tHaNSPSSLOtE timSets th8nsmits these
fundanmental frame space to the FIFS during the period
beac8hs T_1d PR vdrdlsl i @8et fom@GObaeochhet@€as Scan ghtnakin the
t he FI FStbackoff frame space. By the above-descri bed
priopiofeddir eratdieirsaiios meabuzeds acnechapumgiing rcovhtieh number of
when the communi cation station which acquired the
the peRoph$i zeghimidried ¢ everyghtpénttdre TPRrar egdhbybeheon that
above- described procedure has the data which the
the communieativn stedtiosn cpgstantiy diafismisfdaedspybeginning of
t hat communi cati on station is given the access right
the FHPPELRMEN R40-O8bave "EORTERR CBP| Th St HA%BH dodeafipt” and the

have the data to be transmtted and recejved, .the
beacRodsd IPFGRE 5P (RECEBmITAFERt (SR st | BT Tred at other

cini fS RISt I BEOEL SARDREEaL O SO AR 83 geterrea

€ acCess rig ol Fowi hg control’s require

ependi,.ng 1yreo fhe.ki/ds and states of the respective
to g e e S A ABLE SETI NG OF | Fo

PARANEI LR dMNoFPEsE oF Tpp:

When the TPP is defined as 480 [1sec], 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 [Bytel/80 [msec]) can be maintained at
the lowest. While the prioritized transmission right is given to the
communication station in the TPP as described above, the prioritized
transmission right is given to a communication station which is
called by the communication station in the TPP. While transmission
takes precedence in the TPP fundamentally, when the communication
station does not have any information to be transmitted but it is
clear that other station has information that is to be transmitted
to the local statior, a paging {Paging) message or a polling

(Polling) message may be transmitted to such “other station”.
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ff1 ND OFACCESS WAI TKI ND OFTRANSM SSI ONTRI GGER

COMVUNI CATI ONSTATEFRAMESPACE STATI ON SET

PRI ORI TYRTSAFTER BEACON W TH ACCESSI SSI ONSI FS SPACEWAS
Rl GHTTRANSM COVVANDTRANSM TTED RI GHT W TH PRI ORI TYN
CTSSI FS SPACEAFTER RTS WAS A TRANSM SSI ON RECEI VED

Rl GHTCOVWAND AFTER COMPLETI ON RTS TRANSM T BEACONOF
TRANSM SSI ON TRANSM SSI ON DATASI FS+Backof f OF PRI ORI TY
TO COVVUNI CATI ONTRANSM SSI ON RI GHT STATI ON

EXI STSCOMMUNI CATI ON W THOUT PRI ORI TYCOVMIVANDSTATI ON

RIS A AR SIS TER SARMLY o
trangﬁ4@ﬂéaKHAEWﬂoE§hl'QQCkﬂggmu£¥gﬂ@ﬁi@%%HSNE§§ICkkgg%ﬁxjand the

cémmunication station is not aware of the fact that other station
has information to be transmitted to the local station, the above
communication station does nothing, it discards the transmission
priority given thereto by the TPP and it does not transmit any
information. Then, after the LIFS+backeff or the FIFS+backoff passed,
other station starts transmission even in this time zone.

Having considered the arrangement in which the TPP is followed
immediately after the beacon was 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.
0Of 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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STATI ON DOES NOTRI GHT COMMUNI CATI ON EXI STCO NSTATI ON
TRANSM SSI ONAFTER CTS WAS ~+LDATA EXI STSDATASI FS
SPACERECEI VED COVMUNI CATI ON STATI ONSDATA
RECEI VEDACKSI FS SPACEAFTER DATA WAS RECEI VED Wt h
respect to the packet transm ssion within the TPP of
the local station, the communication station is also
allowed to transmt the packet at the LIFS space.
Further, with respect to the packet transm ssion
within the TPP of other station, other station
transmts the packet at the FIFS+backoff space.
preaphée ERESdbiciofTt itdhec GFeEARRTS %eﬁleaspatq%@tpéékéﬁded to the

space in the |EEE8Q2.11 system according.t
begl&PFﬁ‘ﬁg@ﬁerﬁheofpatollﬁe§ e HBBAMREAEES ERFS ébag@leanagéﬂbute and

1en%gc8gg§ﬂsgggf SLeg IR SLLeat Lug packel. {J AT 3AB1e and

€ each conmuni cat

e Shahion fung'@gf@& a't y El{eanﬁggm?ors%egea%{b@t tﬁgeraeacon is

superfrane pe ependlng on the cases, It is
tran@hh?#@@ tfhf&f%ﬁ%&%nalﬂﬂﬂﬂéﬂlhbyaoﬁe§g§ﬁéoﬁﬁ Qﬁléhfﬂﬂﬂqﬁbcket is

simlar to the beacon, and it can acquire the TPP

the 888Hoh I 1B i thednsHi £ 1 NghLEAEONRIsbN OhheimaralaSthat is
the communi cati on station can maintain the

tranPhi @féd ied Hel BBSODSSiORriesonr Descieorsespondi ng to

the nunber of the beacons transmtted at every

soper thaneilkbeseratdie bemopiet hatthet hbegoamuneomtdiors a TA

station constantly transmts at the begi nning of
{(Transmitter Address) field which is an address indicating the
transmission station uniquely, a Type field indicative of the kind
of the beacon, a TOI field indicative of a TBTT offset value in the
superframe_period during which the beacon 1s transmitted, an NBOI
(Neighboring Beacon Offset Information) field which is reception
time information that can be received from the neighboring station,
an NBAI (Neighboring Beacon Activity Information) field which is
information indicative of a transmitted time of a beacon signal
received by the local station, an ALERT field which stores therein
-informaticon for altering the TBTT field or other various kinds of
information to be transmitted, a TxNum field indicative cof an amount
in which the communication station maintains resources with a
priority, a Serial field indicative of an exclusive unigue serial
number assigned to the beacon when a plurality of beacons 1is
transmitted during the superframe period, a TIM (Traffic Indication
Map) field which is information indicating that the destination

staticn to which information of this communication station is

transmitted at present, a Page (Paging) field indicating that the
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the superframe period is referred to as a "regul ar
beacon" and the beacon follow ng the second beacon
that is transmtted at other timng in order to
acquire the TPP or for other purposes is referred to
as an "auxiliary beacon". APPLI CATION CF USE OF TPP:
When the TPP is defined as 480 [lusec], 21 packets
corresponding to 60 [Byte] or about one packet of 6000
[Byte] can be transmitted. Specifically, even when
ége media is crowded, transm ssion of approxi mately
ACK packets at. 80 [nsec], .can uar.ant eed
pofly B 5

i ang to transmit
used,

receRiE{ QR natiarery, WﬁeﬁF%h y°t heerp
, trapnsm ssion, | f 6 . = OB 8 ;
oco LR 10Ny WESPL00-LEORR T (4000 Lol Sver cice

for gé%éyﬂda Z@Qeﬁ&ﬂpsE%?é%ﬂgkﬂbhghindfﬁéyiﬁen i t Devel (reception

ommunication station in the TPP as déscribed above,
SINR) N& P kRET tizeftibh AaRIFNES Ahaltl O | SLOLYON W@taActs as the
conmuni cation station which is called by the
recep@IBMNE LAtd 10N sSt@kF QP iking ey ndARonYbht ot rEnstiss) ofield for
takes precedence in the TPP fundanental ly, when the
repo€ODMyNitéAaki amfosmation doesuded Havettenystafirmraepdna NetiD
to be transmtted but it is clear that other station
(Nethask | Meortitieoh fheid ithatoibean ridmyrified sueh t3fean owner of
| ocal station, a paging (Paging) nessage or a polling
the gPatid¢mgindreosage may be transmtted to such "other
station". 61 Conversely, when the | ocal station hascpa
i BRor ikd off t 5hhePTFs it (WRFEAPROUGR Fheplgpe field in the
_ transmtted the beacon and th comuni cati.on_stat.ign .
bit jmamh ot OTT e°bf SrRetf g&‘flggﬁat T8 Fidt s (A TORGs  Lnformation
, Information to be transm.tt tq_the |l el
whic h38585W%ne%oﬁ%%ﬁFﬁh?$%ﬁl%ﬁ%%%ﬁo%sdoggggggﬁi%%?£+§L that each

comm%£§8§{£ghtiE%akﬁggsn%f§ﬂ§M1ts once at the beginning of the

superframe at every superframe or ‘“auxiliary beacon” that 1is
transmitted to acguire the prioritized transmission right is shown
by using the wvalues ranging from 0 to 255 which show a priority. To
be Concrete, 255 which show the maximum priority is assigned to the
regular beacon that should be transmitted once at every superframe,
and any bne of 0 to 255 that corresponds to the pricrity cof the
~traffic is assigned to the auxiliary béacon.

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

when the beacons collide with. each other in a certain superframe



priority given thereto by the TPP and it does not
transmt any information. Then, after the

LI FStbackoff or the FIFS+backoff passed, other
station starts transmission even in this tine zone.
Havi ng consi dered the arrangenent in which the TPP is
followed immediately after the beacon was transmtted
as shown in FIG 16, it is preferable that the beacon
transm ssion timng of each comrunication station
shoul d be equally dispersed within the transm ssion

frame period rather than crowded. Accordingly,,in this
Perl@ﬁbo&PﬁeﬁFSp‘F‘ﬁhﬂ‘ﬁremr%{‘f‘FVcattﬁgntFEﬁEh?%%ﬁé%‘ otiyffg to thief

beacon is st at substantia

th t
beacfite FoneTroy .chC%“ﬁﬂémesss " sssﬁéa’n% FaRodes St ien Their
th .
beacong}gggg%}]ere er%rglqg ggff‘fé J.t \?\%ac%'ﬂ'e gg-n recognize

e use i‘'ch t eacon

the Eggﬂ@gk§§bgnthénggghdyg each connunlcatlon station is
'ocated intensively and reception operation is

SERPPaAdUr Engid he sf eaRé NiiForkh 8NSHT S ORhi&@Mihe position
period to decrease power consunption. FlIELD OF BEACON:

(reckpf Ofrratind) dasaHebedaicbnt be bracosiditansmygt tedtion tHeat the
decentralized distributed type wireless comuni cation

‘locadystetiomccar dragpitve tin strenbodiengmamal b Hescribed. In this
described. FIG 18 shows an exanple of a beacon

embodimerat, fsdmmat on@Asswires falkmealiys biden sdeser ibeal whiich 16 beacons
reference to FIG 17, the 62 preanble indicative of

can bpelesdsdentempRinuine q@a@ﬂaéwnu w0 Fdded 4t oltlﬁ%fmadfé@iﬂnﬁ%ﬁernmg
of the packet, the heading area in which attrjbute an

the [yt < thRebpacKEt Wed GeutyitedeERiyed mﬂestcal{ﬂﬁ% in the

bit &ﬁg %rgagg‘%%o]n?%g' S?Ungghco étedlsto th 1ea thgb:?{ eaﬁSB) of
the NBOI field is mapped with reference to the transmission time of
the regular beacon of the local station, the position (reception
time) of the beacon that can be received by the local station is
mapped on the bit of the relative position from the transmission
time of the regular beacon of the lcocal station, 1 is written in the
bit corresponding to the relative position {offset) of the regular
or auxiliary beacon of the local station and the relative position
(offset) of the beacon that can be received and the bit position
corresponding to other relative position remains to be 0.

For example, under the communication environment in which 16
communication stations 0 to F at maximum are accommodated as shown

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

transmit a message “it is abkle to receive the beaccons from the

communication stations 1 to 9%. That is, “1” is assigned to the bit
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transmtted, information indicating a nessage in which
the packet is the beacon is witten in the heading
area. Also, information that is transnitted by the
beacon is witten in the PSDU. In the illustrated
exanpl e, the beacon contains a TA (Transmtter
Address) field which is an address indicating the
transm ssion station uniquely, a Type field indicative
of the kind of the beacon, a TO field indicative of
a TBTT offset value in the superfrane period during
whi ch the beacon is transn1tted an NBQO

oTrBERCOACF{ S8 Pt FET ) bPEEFLPTNTEN 1S PEGRR | Gt can be
f or pat t hat b d.fr t .

oo BB P R e ] 10 W e e

assi%%%dV%BXrggéo&ﬂgﬁI{HQ géé@ g @glggtl§ec%g$éﬁrnﬂl§yw the reason

cative of a transmtted tinme of eacon si gnal

that’ 6@l YRS hy the EQC@ha§t@$éOTbcé¥1s%%%Bgnftﬁiﬂ%ﬂﬂﬁéﬂlhe beacon

stores therein information for altering the T

and fHe@lcd On ~OtiRehsYaghuSLKi fids Rfreibaf ebﬁaég;mdl@gbeo the time
transmtted, a TxNumfield indicative of an anobunt in

at whicahthéel @indfia€abn Ofr Aisatiicentn@isdamions resour ces
wth a priority, a Serial field indicative of an
eXbkbusiosd tinhqueeseptadbn nmimber odssingndekaoent hghdijeatlon local
when a plurality of beacons is transmtted during the
statggperkraieepert otbtuplTiMaCTiaef Le deeitcideidodn Vi) NBAL field
field which is information indicating that the
at gest FRARFOVE SPALTHMP t 8TWRI dhei HGCcREt iRAFisiophiof the local
conmuni catiqn station is transmtted atég;esen

t
st2pghe b@pafdﬁ%g*altf.f@Pd foddat i ﬁ@tt it (e BFMocdptroindicates
st the_ TI I t
thaty B REF an SR EHb TTEGT atbl 51 (1100 U 1PpL tarShfliei® oo

e for storing therein infornmation
receﬁvé %%%+§%q?he | evel (reception

Information to be transmitted to the neighboring station 1is
stored in the ALERT fileld in the abnormal state. For example, when
it ié planned to change the TBTT field of the regular beacon of the
local station in order to avold the collision of the beacons or when
it is requested to stop the neighboring station from iransmitting
the auxiliary beacon, such message is described in the ALERT fielid.
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 prioxitized transmission right after the ftransmission 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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SINR) of the reception signal that the station detects
as the reception signal, a TSF (Ti m ng
Synchroni zati on Function) field for reporting tine
information included in the station and a NetlD
(Network Identifier) field that is an identifier such
as an owner of. the station and so on. The kind of
the beacon is described in the Type field in the bit
map format of 8-bit length. In this enbodi nent,
infornation whi ch determ nes whether the beacon is
"regul ar beacon" that _each . comuni cation station

maind i rﬁhtes TBRERT GRS mé'-hbagpﬁmfd:yofto EE e AR ARR O
sg:%% erfr ggcgr }%M% gr¥h egnantQ%%nléas?lurallty of

e prlorltlze transms

beac%%%htl IS I_Sa %\Pﬁttgé{ %Itﬂgnt hl'gl %ﬁlﬁesrfrr%ﬂlg' NG f{‘r\rgﬂjcpeﬁ oln the

ow a priority. e concrete, 255 wh

Serlﬁfofﬂefﬁa'K?“ﬂﬂgnéyﬂlgﬁ'EMmbéra§§'ﬁﬂgﬂ%éd%ohheaﬁGGHbﬁﬁ51ve and
eacon that should be transmtted once at every

uniqSePRIiEAE.s 23RHgA8Y BNecth BekeorSEhdhals conespeses within
to the priority of the traffic is assigned to the

the aupklbfadne bencothisThenpsaudatandomeseguenaoebéhaindicative of
determ nes the above-nentioned  TBTT offset is stored
the sd&qudieciBO otidet dofandhel TBINJE taltcednt Wbighmothe avgfilifhpy beacon
TBTT offset with which the beacon is transmtted.
is tShmemittesl DEBFR obf sbe Feopravikhadone¢én thRehotdbd station is
~communi cation stations |locate the beacon transm ssion
erttf#ﬁ%ﬂ;tﬁ? faeizhnEeddet on the superframe, the actual
eacon transm ssion tim an. be  di spl aced.
RERP T twidrt ormat b%%cld}%w@agrlsdéhw ?%S%f{“@ﬁlBPhéFthé% to which

certain,superfrape 64 period, .the respecti
thlscéﬁﬁﬂﬁp&%??ﬁﬂlngeF g%ﬁ ﬁPg rma ua go %% transmitted at

en hiref ~ "beacons

pres%rht 1nse|sq gd 18%'1&% Ifq_)glét afﬂ %SpBQ.QlMeStf%Q tl:f-le receptlon

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 informetion 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, tc the <clock frequency of the

transmission station independently of the access control such as the
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beacons) in another superfrane period, that is, they
can recognize the collision of the beacons. The NBO
field is the information in which the position
(reception tinme) of the beacon of the nei ghboring
station that the |[local station can receive in the
superfrane is described. In this enbodinent, since
one superfranme has the slots into which 16 beacons
can be | ocated at maxi rumas shown in FIG 4,
infornmation concerning the |ayout of the beacons that
could be received is described in the bit forma
altegptipo R nf@r@ffﬁnsrff‘-lﬁthns tlfnﬁeOFeHb@r RF26PE - (W&)C"o‘-’fre‘””Lon of

the NBO field t
the (HARENTESRBTT e QLR e Gl aP HEaCHT garnd? 4oy GBAF offset
|on t he. po t f
is Wfﬁg% 2an” bghrgdi:vggnggefﬁgg?%%gflsfg?l%ﬁ 7 ﬁh%gg ls value

t t t |
to #Hé ﬁ%ﬁﬂmordgg 1Q§eEetﬁgb¥ﬁePO§h£ﬁ0@h£fQEbéé%%?EEtlme and may

Fansm ssi on regul ar beacon | oca

ho1aStidt i QN trle | S AWehEeNthiNet Be thbt iaesFRsPRdifGnkaitbed from
relative position (offset) of the regular or

the auxtlé@ry beacon of the local station and the relative
position (offset) of the beacon that can be received
andet Retbbt FPeRd t i ®nan codersiphird ngidticavtiher thel aviawe of the
position renmains to be 0_ For exanple, under the
correepvudimdt isbatienvi r Chaemedeptihicrstediogomami cagognze with
_ stations 0 to F at maxi num are accommodat ed as shown
referanfd Gto4 thikediehd whakien cati BAtsthei dACH! nAkekiqheand the
NBO field such as "1100, 0000, 0100, 0000", thl%
corresRRmHi RALT G -ePabP NI AR TRENSHIE 7% RSk aleo vl Y

2?%5?%ﬁ@£§%§%%%A%Egﬁgﬁ?%g&ﬁﬂ%cgggﬁgggﬁgﬁQEQ%gﬁﬁhgﬂ%ﬁgﬂfE NO.

65 corresponding to the relative position of the
beacon that can be

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 communicaticn station STAD
transmits information to the communication station S8TAl. Each
communication station does not always receive a beacon signal from
othef station every time. A frequency at which the communication
station receives the beacon signal may be lowered by an instruction
from the high-order layer and the like. FIG. 19A shows a sequence
diagram of a packet transmittéd and received between the
communication stations STAQ and STAl, FIG. 19B shows the state of
.the transmission unit of the communication station STAQ0, 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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recei ved when the beacon can be received and "0", that
is, space is assigned thereto when the beacon i s not
received. Also, the reason that the MSBis "I" is
that the local station transmts the beacon and hence
"1" is assigned to the portion corresponding to the
time at which the local station transmts the beacon
The position (reception tinme) of the beacon that the
| ocal station receives in actual practice is
described in the NBAI field at its relative position
fromthe beacon position of the local, station by the.
the Bigh nhoralo s TRAECTEE® (1S RGAL'F, 81T niGabedn Mhicn the
tran.ts h.‘Laé :'EOhe !air?galre%tea&l.oorp Il.l?i%etatttgmyﬁ§ %%t Ilyeecesitvgt & ]4 ntransmit
Feh 9t ¢8h “Feckrve i nformation nformation to be
. ot t t i.ahbor i : i [ dgi
R T R - i
WeeRst |t dSrRi@nnefisiemehanggat hecdBTTnédal d of t&esar, the
regul ar beacon of the |ocal station in order to avoid

commbAEc L0l Séﬁti@fn tMObe@@m&&i@é whatradoh . Setequetiedassumed
to stop the neighboring station fromtransmtting the

thataukt| canyuheandpn sushioessege is cddedi bedtha THe field and
ALERT field. The manner in which, the ALERT field is
(or) i PAGEtfialduse whis HeecodesEné bexmivatieptben STedigonB8hl which
of the auxiliary beacons that the station is ‘
receiyehsiia thargon DRNATIIRS SuFEEPPaRe perPaing iaésereber (0.
~in the TxNum field. Since the communication station . ,
Sincgs thigerr SRETTPP COFREEPPRIS the HRi dfTt i Yedthe communication
transm ssion right after the.transmi ssion of the,
SEATLRCTIO 1 hE ntmHRYDY 3 tRESHPT| 4F9 beacons aPER e the
superfra eriod corresponds. to [ Lateoin lL.gh
SIFSth?%ﬁ?WnE&F%%%i Sﬁagtag%gﬁg%%sgﬁon Qn& rP%ceBE o HM% n  the
communication stations STAL and STAO0 within the TPP is given a
priority and hence this response is transmitted at the SIFS space.
The communication station which received the response transmits a
packet to the communication station STAl after it has confirmed that
the communication station STAl is placed in the receivable state (1}.
Further, in FIG. 19, there exists another packet to the
communicaticn station STAl, and hence another packet 1s transmitted
(2) . The communication station STAl which received the two packets
transmits the ACK packet after it has confirmed that the two packets
were received correctly (3). Thereafter, the communication station
STARO 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
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mai ntains the resources with a priority to transmtt

information. A serial nunber assigned to the beacon

when a plurality of beacons is transmtted within the

superfrane is witten in the Serial field. As the

serial nunber of the beacon, an exclusive and unique

nunber is assigned to each beacon that is transmtted

within the superfranme. In this enbodi nent, a seri al

nunber indicative of the sequential order of the TBTT

field in which the auxiliary beacon is transmtted
crargBRERLR0, HIGRE R By PFACCR: ol By PR cRAIARAESn sranion

transﬁgkgathﬁg Hﬂgtdeﬁgdﬂé QQ)Stéﬂ' %ﬂetoLfﬁgﬁﬂACkB?fs space. The

comuni cation station has 1nformation to be

commuh #0881 &4 e&aactlonpéeﬁfngrarém&ttgr efe i vkt BRCEEM EdBldhpohtiing to
is pOSSI ble for the receptl on station to recogni ze

the that phexdwocal) station should receive information
with reference to the TIMfield. Al so, the Paging

f hel thines pheidd elfdoinndiheat lver oftrbhenyecept | 0 defined as a
station described in the TIMfield to which the
*liscenmparted T ofiissteat Peonipak efdsviticht ranbntominfigardnogtation
in the i medi atel y- succeeding TPP, The station
is qmgﬁﬁgﬁat@weﬁﬂlﬁhl§h¢|é¢@P§ﬁ@UIdjﬁécdﬁealﬁ@aéﬁoﬁé this state.

receive information in the TPP field, and other field
When( Eipe rﬁFéPE}OIF PHIEG ioepared. EAlq‘SFdHJé}?d fhe dipitepgreriod,
ch tine infaornmation ncI

e statjon_i
the tCPEH‘gﬁﬁF?Ehon e €haB0aTT 8P GPher [tRReTTIRMRS 1t de-

i a accessﬁgnd i S na|nl used(h% S nchroni ze

energﬁﬁf?c T oSS ansﬁﬁggﬁon t Te 6F “the 2'gial Eohlnption,

Howe&ggt 'w‘%eﬁalt%lél aéo@r?nucgh%gié’ﬂ | Xtati tﬁ%&@ﬁrersunﬂ{ n.gdvance some

aShI on, to the ¢ requency o transm Sssi on
messtaggt aﬂaléemﬁ%en%nhby Risd h® aGLRSs eONEFMp SMER A% rom 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
informatiop 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 *o the active mode in order to receive the
beacon from the communication station S3TAl, 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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67 alteration of the transm ssion tine of the beacon,
the correction of the clock frequency to hold the
TDVA structure and the TBTT offset is witten in this
field- The reception station supplies this value to

t he high-order | ayer together wth the reception tine
and may hold it as the reference tine of the
information transmtted from the station. The NetlD
field is an identifier indicating the owner of the
correspondi ng station. The reception station can

stat?ﬁﬁo%@ Z?gx\%rﬁhplagggr Cetlllé) tsﬁleg fim lci%M]ﬂFft %r &{a@,m before

|'oca atiron and 't corres on i on
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ER AND RECElI RE TN THE STATI ONARY STATE NO. 1 :

statéoﬁy@ﬁ@@m@garmleer@éeﬁﬂlmsﬁh$§| obr ahd:866Phe Qbdia and after
procedures of a comunication station wll be

it wldeSebhiedmyd t thdef@leneelito ikl Gledd, ifl€fxasldrskhewsha beacon.
comruni cation station STAO and a conmuni cati on

Althsti@hi orthSTAl commutrieathse | stwhich t heesonmeti cadd¢osss  other
station STAO transmts information to the

commgphPaml Tat § it isnatinokh8TAIM Edchd esfnmihecBRfBnfield when it
station does not always receive a beacon signal from

trangphkt Hiatiegsosveris thime., AFF?%qERﬁuS@mQPn%Fﬁ¥ﬂPWIﬁéatlon STAO
conmmuni cation station receives the beacon signal na .
traﬂB’élF%\/\éF%db8§c% i i3S r GOURTHH CoE O PhEthPYNhED Pcl‘?a'sr the listen
yer and the i FIG 19A s eguence
perspf B SRR e anEhit (8 ARA7F eOR Vol Dol HERT Fife STies Lt has
trangrﬁ C@ltié oge%% tlgrn'f' &Tﬁcgo%@sd t%-EAl vﬁi e Ju%%t%@?""%r not a
at e of e tFansm ssion unit of he

-s:.gng?n%m t?}?é ' QQcac'f aE%Q@lO%TA% @@@eﬂz&i E]d‘g&l 3*8924\5 ctoﬁﬁunlcatlon

state of the receptl on unit of he conmuni cati on
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 statiocon, 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 scme signal, it energizes the
reception unit (communication unit) constantly.

PROCEDURE OF TRANSMTTER AND RECEIVER IN THE STATICNARY STATE NO.
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station STAO. In the state of the transm ssion and
reception unit, 68 the high |level state indicates the
active state (state in which the transm ssion and
reception unit attenpts to receive or transmt
information) and the |ow | evel state indicates the
sleep state. First, having confirnmed that the nedia is
clear, the conmunication station STAO transnmits a
beacon. Let it be assunmed that the conmmunication
station STAl is called in the TIMfield and (or) PAGE
' t The comruni cation station STAL
2 (P%h?%% ngngyé§ gg?ﬁ&ﬂﬁg.

recei ved acon generates a response to

pﬁﬁ%éﬁ%f n%gﬁﬁ@éi(néxgg le Shnc%hgh'ékéﬂ§%ﬁgg§§n and reception
correspon to the TPP of the communication station

procéﬂ¥¥%s| bl StiH VeBmauRidHilohy sfkidn i 911y apsm ddRGidkd with
the SIFS space. After that, transm ssion and

refet&EOPt LONFREt Ween tHaen @bmuﬁh.ﬁaticﬁn staticonsiSEAIn@aNdalways
STAOwithin the TPP is given a priority and hence

receit® S ar cisponse bsety andnitt ad atst HeeShES kpaobserdde that a
comuni cation station which received the response

recept bovs Mitestugncpanket b¢ ol aweredobwruai c i bmaftian daowTre high-
after it has confirnmed that the conmunication station

ordesTIMYen Flhcde ildkeheThecEiarghliesirat and 1jecentipphBFocedures
in FIG 19, there exists another packet to the

in thésmARSGat o sPat Paﬁcgw AP hehteSBABE hERe pseRBERication

i cation station STAI

t tted
stathine BRILIGE +52 1 0 Santl o Lol \Qkakon  s7A1
tran fé;ﬁgggfgga Ct%a%jgfq;%@f%QC%E§5nt?%a{%@#pgfﬁ@tsby way of .

orrec herearter

exam%ﬁ%&ati&p %' Qn seglé&pcéré‘{‘ac‘tf@atnﬁ dehe | AgkePaEkelsmitted

wever ing thé communication station is
and E@Eé&é@dﬂbéd%%eﬁc%hQaé&ﬁ&nnkﬁ%1IEPs£é€&dhéﬂéTAbhsnd STAl, FIG.

conmuni cation station STAO is ended and the

20B GBRWHNkEAt k@Ate of the transmission unit of the communicatiocn
station STAO, and FIG. 20C shows the state of the reception unit of
the communicaticn station STAO. In the state of the transmission and
feception unit, the high level state indicates the active state
(state in which the communication station is attempting to receive
or transmit a signal) and the low level-state indicates the sleep
mode.

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

communication staticon STAQ +transmits the beacon at the beacon
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|

station enters the FAP field when it transmts the

| ast packet (4). Since the communication station.
does not have the prioritized 69 transmi ssion right in
the FAP field and the conmunication station transmts
the | ast packet (4) at the LIFStbackoff space. The
communi cation station STAL transmts the ACK packet
corresponding to the last packet (4) (5) . Atine
period fromthe last transm ssion is defined as a
"listen period" (Listen Period) in which each

eran AR Ut - PO Gl 48R RoNET I PaTe LRGRERT (qrgmunication
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receiver to decrease power consunption. However, when

accotrR8nEOMMAC At R ONgst Atk e d CELhYSAS bACRIFANGEo88Ere. Having
nmessage i ndicating "DO NOI WSH TO CHANGE TO SLEEP

tranMebEted rome eldhebn, stid ic@amoh i vheiod a@esAUSTE@Mtis0ORnergizing
station receives a simlar nessage fromthe

the lreghivededutiayerthet héscaommericodt ol Béate oit icapnakceive this
limted to the above operation but continues to

pragippeiaferndisianec §peicons uniiten Teeedunmunibat parinst drifonpation,
whi ch was once placed in the sleep node, rel eases the

the gpmEpthdtieldn StésponseTab @t iGTREoaninni Erat | HioaeRmpphcation
s transmtted and received next tinme such as when the
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trans s the beacon o
%gt BRE ahitPs ese?fﬂ»?ed% EhaRaRs b sspiiop pSfig, may maxe a
respo rrpl e %fe l:IaG':L.n J.rif alth ?gho}. q‘{ ﬂh% étlon S at:Lon STAL
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station STAl ter it was confirned
information to the communication station STAl (although not shown).

FIG. 20 shows an example of the case in which the communication
station does not yet start transmitting information at that time..
After that, at the beacon transmission time of the communication
station STAl, the communication station STAO0 is caused by the
previous paging information to attempt to receive information from
the communica‘tion station STAi and it receives the beacon frofn 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 STA1 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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that the packet to be transmtted to the comuni cation
station STAL does not exist in the TIMfield and the
PAGE field of the beacon transmtted fromthe

comuni cation station STAL, the conmunication 70
station is again placed in the sleep node. After that,
before transmtting the beacon of the |ocal station,

t he conmuni cation station energizes the reception
unit for sensing the nedia and after it was confirned
that the nedia is clear, it transmts the beacon

Al t hough th connunlca%lon sta% jon does .not .ac

ExangRLETLOR. it SRR O SPREPORT | K¢ hEoTHRFRat 6 ande thes ST
t ts, th
and gé% w.}.‘ﬁe Cvﬁen TJPE? tfl :‘)gg:{nat Slve efﬁ%ag?ﬂo&m:f‘zed tq_%ansmlss:_on

onmunt ca ransmts

rlghpegﬁgnhe£g§ £0 It%@hl Q E teeQit &lsS tthlae S|I‘E‘§t §ﬁace When

period I n accordance wt ve descri bed

the prc%ﬁﬁﬁHﬁ@a@{&{ar diathas tS“I@L‘flsvahtl%ﬂ t heacheasdn 8ndl  response
nmonitors for a while whether or not a signal to the

recob@Cads Skaht ORKES dor@ahyestidthestdfvrC OSTANI €at pQAced in the
station does not receive any signal and the listen

recepesbhd issaeadedt ttamchdngestihd spapilett do hehsl| eepmunication
node agai n. SUVWWARY OF EXAMPLE OF TRANSM SSI ON AND

stat RECEPMONINO. The Mfemntibe ttommeird Gani 6AAGtwtiain received this
transmits the signal, the transm ssion of the signha

packet stegacedzly thRatacdéss BRckele begconscelerd ngorrectly and
transmtted and received the | ast packet, the

trané@ﬁ#ﬁnﬁhﬁnﬁQﬁwPa§FSF|é%’al?%ﬁﬁﬁﬁ§t€6 rE%%l%QF@¥W§F@Eh?n station

a while- Wien the packet not arrJv

STR0] G ostait B, TERE oA Gt 160 SCAEoRCHEIR ps CPRELER that
the gft%}?&%’%mc?:téi l}ggz st 'gtte}on L:J‘.asCh g:l g éi‘x?ecfo%ml%aghggges its

eacon from O at’i on or

statgrgpggka%lggﬁ mgﬁgcon of the local station, it is

urned to the active node
While the packet is transmitted to the beacon transmission

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

SUMMARY COF EXAMPLE QF THE ABQVE TRANSMISSION AND RECEPTION
PROCEDURE NO. Z:

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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(active state). That is, during a stipulated tine
period after the comrunication station has
transmtted sonme signal, it energizes the reception
unit (comunication unit) constantly. PROCEDURE OF
TRANSMITER AND RECEI VER | N THE STATI ONARY STATE NO. 71
2 (Pagi ng Transfer Sequence): Another typical exanple
of the transm ssion and reception procedures of the
conmuni cation station will be described with
reference to FIG 20, Each connunication station does
receivg a beacon ever

saily RS isTor Gh0 (IAEDLIoP ook Cesﬁlweq&éﬁsmww the
b ' \ d

trads?nggtsﬁgn gﬂgnrél%trl%%t Ergngg%%%ﬁlgtan% :yéc%é' J_r?rresa o%rse to the

accdds Ociﬁﬁufﬁec‘ bé@cchh' §r&t@s@héM %i‘ar&@nlg%%‘c\)ﬂ' ggg FII‘FI:'en,ZOafter the

shows the conmuni cation stations STAO and STAI 1 h

lastWhiggBrbhe wMyRi6ahi Phept aldoNrSdfved F ARSI t Se@eption unit
signal to the comuni cation station STAO, by way of

- atte@pagphe. rkk6iva0inshans idns eguerRCandinagr am eheapparket to the
transmtted and received between the conmuni cati on
locadt ad faomnieonSTRE@ sandoiSTAEriFe Gat 2BB shvmmntihet 84érat etofion, the

' the transm ssion unit of the conmmunication station _

comm@TACEtapml FEio20Cssimdwsetd hén st es bfent hwveeeept eoph time it
unit of the conmunication station STAO. In the state

recedfephbhe rRarciars SEeoR aeEr ﬁé@éé?ﬁo%rLﬁﬁttrapﬁ@i¥ﬁgﬂhe beacon of
| evel state indicates the active state (state in

the ot tﬁ?%‘d’rﬁmnﬂteat FB?F“%‘%%%HW sgtétttl@ﬂpﬁsngrettdlrmd to the

recei ve and t OM/Ieve

actlv ode a SI é%%ﬁ
Rartoies T o Bopt oae! %dOBOﬁﬁaFﬁrsa FRapsther “pasing
o A 4L, R STUILSEL 89 AL Wi, or 0 e
media sense interval prior to the transmission of the beacon.
Although the message transmitted immediately before/immediately
after the reception side transmits the beacon in the above-described
reception procedure 2 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 aitefation request should be transmitted.
While the present invention has been described in the form in
which the RTS/CTS procedure executed prior to the transmission of
the packet for simplicity of description as described above,
according to the necessity, the RTS packet and the CTS packet may be
exchanged beforerthe packet 1is 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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station STAOis placed in the sleep node and is not in
recei pt of the beacon. Accordingly, even when the
comuni cation station STAOis accessed in the TIM
field and (or) PACGE field, the comunication station
STAO does not respond to such accessing. Thereafter,
the comunication station STAOtransmts the beacon
at the beacon 72 transmi ssion tine of the | ocal
station. Each time the conmunication station STAL
recei ves the beacon fromthe conmunication station

transmts paging information to the
the %gﬁlﬁﬂ?k éctl on station STAO in accor danc_e with the
def e mmq %0 AGKo 8&9&@9&4{ &nd YA iation rocessing
BTA

transmtte e conmuni cati on station

of IS eP@épQ‘Jr?s'engaré h%xé@t‘i@éd/ef)egvk@érpgtﬁge |o'1‘n§th§ﬂc£t.efdrpdstatlons
and hence it can receive this paging information.

befoddate daemWBEIcH €6/ VEREa t B8 PagiAgd nfiar maké ORbovkhRentioned
conmuni cation station STAO can recogni ze that the
‘examSDINMHHeC pickdBnt SimidnnobTAd mas liinfiapdatherefcorntihehe source
| ocal station. At that tinme point, the comunication
commsi ata tdnSTéG nen makiecla heédponddaat ot héepagiramgpmitted to a
i nformati on of the communication station STAL and the
certzigmmuenreaticertignatsten i STAGR ray ter bir trepanshiing rgpta without
information to the communication station STAL .
negotEEIRBu I ARSI SSREWL R Ghe20 isHi6is Ret iekarffl et fereeption
case i.n which the conmuni cati on station does not h h
conmay SRt iePansTHAPRg 19 or At | BRC %;fet haf-m%?fﬁe Inpfpdch  suc

t hat, .at the beacon tr mSSI t| rre

communt A HioRa FiE6 1O t 3% i B SFAT 9t e cOn n| ca |8era E nofﬁACtlve\
Trans%AO Is%q%%i‘ﬁgp byIrf h iB' eéléé)é'ls %@8!:@9 irﬂg orf%@:tl ggtglgllshlng

recei ve |nPornat|on f e comruni cat1 on
- conné(t,ﬂdnor(]:agrﬁ\]:' Qtﬁlytﬂéd a%ﬁebyrﬁrﬁ‘uﬂlrb%tqgﬁcgé]ccﬁrﬁ&'nhtl%ﬁly efficient.

onmuni cation station STAL_ Let it be assuned that the

C@mmumbwo NOF PROCESS FOR DETERMINING BEACON TRANSMISSION
TIMING:

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

For example, let it be assumed that two communication stations
of communication stations STA-0 and STA-1 exist within the beacon
radio wave reaching range. In this case, beacons B0, Bl are located
substantially alternately and they are located at a timing
relationship of approxiﬁately 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 STAO is accessed in the TIMfield and (or)

PAGE field in the beacon. Then, the conmunication

station STAO which received this beacon nakes a

response to the paging information (0). This response

corresponds to the TPP of the comrunication station

STAl1 and the communication station is given the

prioritized transm ssion right and it transnmits

information at the SIFS space. After that, the 73

transm ssion and reception between the conmunicati on

_ stations STAl and, STAOwithin the TPP field j.s qgiven . _.
STa-Fanh Tt | AP AREnt S AR ASGRE AndnhEpete Lréfinission

. _infarnation is transm.tte .1.he FS spa . .
samphe SE D c AP B CRt on SSAE P oh T ock Vel g T 1F the
tran%x?_i‘gﬂﬁie 1o & 463 a&Bé%tt Bg eQRaEyNLE gag| .‘%ﬁmét %%'1:9801 shorter

I's pTace

in the recelivable state, it transmts

thant BBe p%??et JOpERELEHMURINCALT 08 esiiitc@ntBIAQHel JerahBRission
conmuni cati on station STAO which received this packet

requb8€9JRLERS thBatohhen tackeh wastiegei yes-Cost@csTy-1andill not
transmts the ACK packet (2). Thereafter, the
collE€@eMkitic alasichnoshat i on  STAO energi zes the receiver
during the listen period to confirmthat the packet
t BI¢ he22 oshbwst ahé opass hot whiedkei veree apeimiunichihgesstations
its state to the sleep node. Wiile the packet is
existrehsnin ttég beachre WeHEONAYE aFRARIESIC0A2NSE ot T 2EAE h
time the conmuni cation station starts receiving the ,
bBagon Hh 2HEES HPpteER ERatifR R eBRY vETTRUIGEEHGR Station
operated durin the |.isten periqd as described above,
sra-fhEo BESHE PROGHE (A ios "ABE A4 FRd e RER ot o Vihen

The {I%%:ggﬁlssgggﬁ%n??%ggrf ?{{Rﬁ.%gbegforﬁ}%gfor\?%%g.%gtion st?.tsiori STA-2

. ) S “clear e receilver

may $ Lg?tg%é;ﬁmignﬁegﬁggg%6%2?{10%%%(:%%0&5&5]&m.l'?élsq{(]-zettl B®- drawing.
However, the communication station STA-2 scans the media state
before it determines the beacon transmission timing. When traffics
are packet transmission PO that follows the beacon B0 and packet
transmission Pl that follows the beacon Bl shown in FIG. 22, if the
communication station STA-2 transmits a beacon B2 at a timing of 20
fmsec], then collisions of the beacons will be decreased. From this
standpoint, it becomes poss-ible 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
which transmission activity becomes different considerably depending
upon the communication station.

BAND RESERVATION FOR TRANSMITTING STREAM DATA:

Further, let us consider the case in which a communication
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processing is executed at this tine zone, simlar
effects can be achieved. SUVARY OF EXAMPLE OF THE
ABOVE TRANSM SSI ON AND RECEPTI ON PROCEDURE NO. 2:
When a signal is transmtted, paging information is
transmtted imediately after the beacon has been
transmtted fromthe reception side, whereby the
reception side is changed into the active state to 74
start transm ssion and reception processing.
Alternatively, the transm ssion and reception

stat?ét‘?cgﬁ§él{]gﬂ%aﬁaﬂi§%t Sd LOn 8SPONSE uid NEnACGEESs DY ithin the
t he t he

eacon fromthe transm ssion side. Then, after

systhAStrRadketnnasat{ANTtclied aRtedC@icvedntifbusly transmit a
reception unit attenpts to receive information for a

sign¥hi log. A f cbhetpaekebnéi o wiikBout OcalL 155 8dh onTdo@sivOtcase, the
arrive at the communi cation station, the

tran8@iFRHUCatsitanist atirardasepl agedbdardnhe tshkegp. swive afidequency
each tine it receives the beacon fromother station

withon itthet r surswnfranehepdrdacion i exhmplecalf sthbis opzse herill be
communi cation station is returned to the active node.

descThped iwith Fefeonmimiteafiién $3ation transnits paging
information during the Iisten period of the reception .
sTHeldr CRATMRFY ta WensWneREErYEl PRFIY 1 Hife channel is

.transm ssjon of the beacon. _Although the nessage
astipf SN { EB8 | MFASIat BP9 ot el PRI BLBRy oRe 1 o PEngbeacons
reception side . transmts the in t . . .
fon% OV -quescsﬁcﬁélg E‘F%g%%ﬁnononﬁr %glgggggarﬁeig;eernl&d Illsm'tf %ﬁsmlttEd

. e i . . i ; ‘
maln%gsgg ?@@Qng%agg%%%?gﬁ%ﬁsmlééﬂ&@ éﬁ&”f%dé%t@on intervals and

Sibr Ity ti ention of access of Messages
hench O & Plawkal ki yroferst atri-gRs Wd | RGgYhall thdatod@si £egt  are

that only a nessage with a |arge energency such as
tranPROEA |t Of i eaRBhed network from a nature standpoint. In
this specification, the beacons following the second beacon in one
superframe period are referred to as “auxiliary beacons”.

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

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

" beacon is immediately followed by the TPP field and it becomes
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beacon transm ssion timng alteration request should
be transmtted. Wile the present invention has been
described in the formin which the RTS/ CTS procedure
executed prior to the transm ssion of the. packet for
sinmplicity of description as described above,
according to the necessity, the RTS packet and the CTS
packet may be exchanged before the packet is
transmtted. In that case, it is needless to say that
the paging information in the beacon corresponds to

posstlmeRI§ Lagkele 0d L8 P3G HEEEPIASE £ AKESROPLS, tc%nléntmn
the CTS packet. Al so, while the paging informtion and

A degebiediih Pseaessh NOvhidh | ESréRSPONSR AL e eXOHM eGight of
bet ween the communi cation stations before

posskesahsai $3iconmedialatcani sgsit amtield imprehet ahovEsgenhi oriethts by
exanpl e, the present invention is not limted thereto

incrgaditdetisofireguesoyminivddichohhstlzddan Wwhi thamolidsedat a

"~ to be transnmitted to a certain comrunication station
mayset able t Favisiliitrivneaara” wiredurot negmyisatdesgribe thereon
processing within the |isten period of the reception

beaceﬁnﬁﬁﬁ?%%ﬁ %ﬂ? sﬁ&tP&ﬁeBrtandﬁﬁf?%%?tﬁqﬁrﬂyﬁfﬁeﬁﬂléﬁ which the

conmuni ca%lon station_is performng t

beac?ﬁﬁeﬁflonrﬁﬁgpé FB% f?kﬁ%%ﬁ?ll?Yaﬁgfé?”%%hué%cB?Ck?m category

€ roceSS|n for est l.i shing..cqgnnection
Callﬁg g f%fﬁfl%e 988wnu%|ca BB &8 { Ty e PG 8 ??HEd in

P Tl |
"’h“’?p%h*s SPOR NG e b %%E%Mtér\lansmjggés%)#t FrPaghet is =
_klndmbklakB%éQ%%C&EQege Hisds ahﬁetr$¥¥TEoﬁa§rQ@S{Eéﬁgﬁa@ted as the

timng will be described with reference to
contands 22.

For example, in a certain system, when the capacity reaches
substantially its limit and quality of services that the network is
providing at present cannot be guaranteed if much more traffic is
éccommodated, 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 staticn and the accommodation of the new communication
station into this area can be refused.

EAMPLE OF USE OF QUIET (Quiet) PACKET:

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

In FIG 24, it is assumed that, when communication stations STAL,
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For exanple, let it be assunmed that two comruni cation
stations of communication stations STA-0 and STA-1
exist within the beacon radio wave reaching range. In
this case, beacons BO Bl are |located substantially
alternately and they are located at a timng

rel ati onship of approxi mately 40 [cosec] space as
shown in FIG 21. When an anmount of transm ssion data
of the conmunication stations STA-0 and STA-1 is not
so |l arge, the communication station STA-O starts

transnmtting the transm ssi i | i .
STAZy h T&Bar tST}%‘f e Gor aﬁéem %%ri?r‘gjﬁ%l g@?ﬁﬁl %&éggﬁgpgg%ngfﬁéansmts
, co ni cati station.76,STA- h ' ' ' .

S ToE AR b EBr B PRI 0 An g FE B bn T8k gnal o F o L RECEon

statgtgm%kga.teixggtétag Ocrﬂes%'e%l iisn %}Hgéhart@q%ﬁa{nstmrﬂgsion signal

ansm ssion information anount is ended in a tine

fromPeRd shorheh cathan the.enace ofabeagans, pbherebbitsd, the
expected that the transm ssion requests fromthe

commGANPIHE £AldAR iShasTONSi NP EAGE and-TEAvE WhEl bé®don transmitted
collide with each other. FIG 22 shows the case in

fromwhigdh thingen Conmun catdtiorst atAdnandextisdt withhi rearmgnication
beacon radi o wave reaching range simlarly. Here, we

statassusgAthexdase iim whhehaaemewncommighi cdt | omnmwttat feeive the
STA-2 joins this beacon radi o wave reaching range. The

beachpadoant thasePesibicativongtetiohe SEDAMUAR cARpnexample, at a

station STA-2 nmay be either 20 lr'rsec] or - 60 [nsec

times RBwnthe qoreusheatien hedwPRgSTA PLtphERe Bathn and the

co commrunj cati on st _ati 051 STA-2 scans the _ di st at
onTBLEF 61 9H SGerPH NEL 116 BRabo L ANeITES] bic TGS Peacen-
sonefBE SHREE! §5e, AtphAtietidy UM SN fD Mol oLl e
signgae EE%MNDthl §£5HthcgtE£Sa é%%tihg t§$h4, this communication
station starts transmitting informationm to the communication station
sTAl at a time T1 in accordance with the random backoff procedure.
The transmitted signal from +this communication station STAZ
interferes with the communication station STA3 so that this
communication station becomes unable to receive the beacon from the
compunication station STA4..

A guiet (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 gquiet packet transmission station
(target)” and “transmission prohibit time”.

In the example of FIG. 24, the communication station STA3
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comuni cation station STA-2 transmts a beacon B2 at a

timng of 20 [nsec), then collisions of the beacons

will be decreased. Fromthis standpoint, it becones

possi bl e for the comunication station STA-2 to

determ ne the beacon transm ssion tine in

consideration of the occupied state of the nedia,

that is, the traffic anount of each conmunication

state. This is especially effective for the case in

whi ch transm ssion activity becones different

. _de g . td . .

e S B R A o R TR FoT NG STRERMS Whieh 3o

the DRATA it hele1d ebrUSheCRRghER! cd i rCasead bV ell @ When the
communi cation 77 station which transmts stream data

comm@b ik geobangt exdast s sWazhi wHilkR Sysketred Théhe quiet packet

comuni cation station intends to continuously transmit
recogniségnataoftiee canstlanttabao i thout tleol ddgiegn sthhion of the
this case, the transm ssion station increases a
quiebeaworkettr, ansti ssiops freqeestying thifarnhelgupeptihmghe time
period. An exanple of this case will be described
instphehed ebEr dee TSt ®acKSE-| O sthause bl yhatt #heough the
_superframe period in the channel is defined b¥ t he
quiehe R PaEEICTRS t HiRe eRHEMNEATIORhes Fdd@Bns S Ta4, when

foll ow ng the secqond beacon.in one superfra period .
?ré fcicr s%atlon 18

commpg ¢3 e §Pdd O nar hf y* TP OrEEP £8%bb “anS§ston
and pecepti Lnterval s _and. henc L f:ter
carof PR YL BB 8, Ll e
tran?ﬁpéé gé'HeeI%e!%%oge%\eoEK f{% %4n%§1§£ei§tﬁ@pﬂiﬁ £ibkid as it is
'S specitication, i he beacons follow ng the second

planh@éce& 4d. ORfs SURer LhAmE Rerdied aretiéd edved HeloRss able to
"auxiliary beacons”. on the other hand, a m ni num

receD@aC A eS PRGN Bi i1t | e} edidturbed by the communication

the

the

nd

w

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 tramsmit information after it
has confirmed the communication state. However, in the specification
of the physical layer of thé baseband unit of the communication
station, such a case 1is considered in which information such as a
reception electric field intensity (RSSI) cannot be used as media
occupied information. For example, this case may be a communication
system such as an ultra-wide band communication for making
communication by using a wide band ranging from 30 GHz to 10 GHz. In
such case, the existence of the packet can be recognized only by

receiving the preamble of the unique word added to the leading
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order to prevent the band (superframe period) from
being filled with beacons and there is an upper limt
on the nunber of communication stations that can be
acconmmodated within the superfraner period (nentioned
herei nbefore) . For this reason, when a new

communi cation station joins the network, the

auxi liary beacon has to be released in order to
acconmmodat e thi s new conmuni cation station in the
super frane period Wiile FIG 23 shows the case in

port%%f?h%b%&%% ﬁ;%and B]thlsar Edtléaé‘é{ﬂ tr&ﬁec%od ia collision

en |nvenP|on I'S not

avoi anceetcoo %le%_n Ig%dcgpgymcﬁ@té% tl%‘h' Q)ri* tt'h@n%gbgﬁbié]%nd the

eacon, beacon i mredi ately foll owed by the TPP

trangﬁlf%]&cﬁ'pdsﬁattltb%c %s&§t9°§§k9£1@aﬁﬁxﬁcﬂﬁﬂéﬁ {ihenpediantirmed
out access ach|S|t|0n cont enti on. A

_thatCQHEUHé§@H|§Hh€§?¥§ QN eWhi Chinsd r DN er imRGUiakeS PEMR” . For this
right of possessing the nedia can get nuch nore

reasbf ANSFErS shel thghtSardayni sknen esisd trignt heifh efpueancly &b transmit
whi ch the beacon is transmtted. Al so, the "auxiliary

infobeaciom afied ot habwayisndedcfide therdesp bedeohransmits any
information. In order to decrease the overhead in

infowh Clprihét beaconsiealie rearBh At eFogeprifaliqiprer a time of a

tinmes, a packet category called a 'false beacon for
predgtenmnsdat ithget r AHPT c” e B FRed R TR chmﬁXFPﬁb data

of a nessage indicating that attribut ket
integvakj nfthsrt aJﬁbac&ﬁxﬁﬁgmbep?%§§%gl%ﬁ%ﬁipggff|@ A% ; Epe above
transmtte th t F
comBE S 1075 G F BT WS Aife BBpRE T Foaonene bibibe tranenitred
£rom? OERAN ] xnﬁ;tianm tstaeﬁoﬁuaddrtlyx Of (RELVICGR thBkioa, it

ne MD rovidi present cannot be

refrIVHL afgoqne(érhfn M‘lﬂ&) %fghﬁg{i&.' S

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

The commun.icaticn" station which receives information and the
communication station which traﬁsmits information can recognize by
‘detecting the preamble that the media is occupied. This state will
be described with reference to FIG. 27. FIG. 27 is a diagram used to
explain the case in which the communication stations STAQ and STAL
transmit information. FIG. 27A shows a transmission sequence of the
communication station 8Tal, 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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accommodat ed, each comruni cation station transmts as
much beacons as possible. Thus, even when a new
comuni cation station joins the network, the beacon
transm ssion timng cannot be given to such new
communi cation station and the accomodati on of the new
communi cation station into this area can be refused.
EXAVMPLE OF USE OF QU ET (Quiet) PACKET: Wil e each
station transmts a beacon periodically, since the
traffic packet is transmtted in accordance wth the

and C§'MA (:QEeIEtS_MN uRIOCeGUr &0 aPAGG dent W |+ 8 ceaused (high

the transm ssion of the traffic packet from other

leve§t a&c‘:@ﬂré hodRi, Chol heehaaceneegnnte)be received. FIG
shows an exanple of this case. In FIG 24, it is

a§§UWed tdiale, When caﬂmuntﬁmmunanastaﬁ|OBSaEH&d, FOAL starts
STA2, STA3, STA4 exist, the conmunication station STA2

trankhadsiid sa badlostmt$iond oteheccqumming tatn optstiati oirA0 is in
STAl, the communication station STA3 exists in the

the aleapi modki eh thett tamsnpsiiton idi gifalunaplemtphaecognize that
comuni cation station STA2 can be received, the

the cOWMINNEQRt B st 3k3tGPRSTAT ANt d1ids tiFanemétyedt hehe packet.
beacon transmtted fromthe conmunjcation station

TherS?ﬁHi%mcﬂ%?uﬂt-ﬂﬁ% %ﬁﬁﬁ%ﬁﬁlégﬁFoﬁhes?%ﬁﬁ(ﬂfd§?Aéa§§st§forms of
in the which it

ere KRRl eV, SHEELLF L PERERR mvo oo
infottzf% 101{: 't%et%otbea%m%?{”%‘”%th‘%l'eo%ﬁgah° :{STA uest) Although

sSmts con and onmruni cati on Stati

the E%ﬁéorﬁ‘tﬂék%flfeﬁﬁh(\!é&g:et rl'ss s‘:é@@@cmattt %ﬂlge@ﬁ% ‘point accordlng

sl nce e conmmuni cation stati on STA2 cannot
to LRCCIMG NG osh UNAEEREBOM iDe LeMEHNI £Rd1@RsStBAN ONsince the

STA4, this comunication station starts transmtting
commu Al @4 FEdd Gak@ohherLorETRiceatifyn Sifalrin@Aion from the time T1,
it cannot receive the preamble of the unigque word and hence it
cannot recognize that the media is being used by the communication
station STAl. Therefore, there is then a possibility that the
transmission of information from the communication station STAD will
interfere with the packet of the communicatioﬁ station STAl.
Accordingly, when the communication station STAO0 is placed in the
active mode at the time Tl, from this time point, it confirms during
the maximum data space MDI (Max. Uniqueword Interval) that the media
is clear. A time T2 is a time point that passed from the time T1 by.
MDI. The communication station STAQO energiz;s the receiver from the
time T1 to the time T2 and starts transmitting information only when
it does not detect the unigque word (preamble of FIG. 25) of the
packet.

Let it be assumed that the high-order layer reports information
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STAl at atinme Tl in accordance with the random
backoff procedure. The transmtted signal fromthis
communi cation station STA2 interferes with the
comruni cation station STA3 so that this conmruni cation
station becones unable to receive the beacon fromthe
comruni cation station STA4.. A quiet (Quiet) packet is
used in order to avoid this accident. The qui et
packet is a packet which transmts a nmessage "This
station .W !l receive information from other station

to ttre]e ComIm Shesca%.t:herﬁSt at.tllo(r)ln Q%ts S uégta)nsr% c% Slg'%naclt ]L\glcat}.on

e nelg orlng I ons. own 1 n

stathhe%F @egeqe§8r£ §§Tﬂ4%§rﬁ88e"t t%ﬁ?tbé¥bf§ the time T4,

ornatlon W | recei ved by qui et packet

the tc%%ﬁﬁﬂl@a?’t’:ﬁh Sét%t’dlgﬁ sthargetdns o ngt IRNSALESEhONtime period
prohibit tine". In the exanple of FIG 24, the

fromCQHBl%ﬂd&aHMOQOSEH&|MmmiSa¥¥i 80e tiadiSIMilsS clLB&r quUitRin, since the
packet at the tinme T3 before a tinme T4 which is the

packBexis TBlandnieltddof rbhetlico mmmivedtaohost atd i0RnSERAL at a time
When the communication station STA2 which received

TS thhe ginet thackermuriapdgonzesathat STHE Hetattstids onifrge word
not the target station of the ui et packet, it stops

to rere@miAe tihegekhs benaa iodn thAs| Paghed -t THe cPPBYiretdgnpgtation

the qui et packet. On the other hand, although the
STAOqa‘F@ftﬁaata@eFaF%%H&CWé BERREH At OR §t1é%ri‘%rF6S?E4Wthh the

when the connunication station STA4 recogni zes
tran?w%c&"a|ofsﬂaﬁsomc *hd® FAPGRL Station %wwsa b station

coesDBEEShesdbs 19 ORI pRLh ShuPEEE M AT SIALD P womes
e fLEIDBILL Sope T Bt SALISD RS

dizst 14 badk byrd N6 1COMMRILERLT ARs been described so far on the
assumption that the MDI is equal to the maximum packet length, when
the communication station intends to transmit a large amount of data
that cannot be transmitted by one packet, data transfer over a leong
period of time may be allowed by acquiring the access xight 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 seqguence used to continuously
transmit a large number of packets. FIG. 29 is a sequence diagram
similar to FIG. 27, whérein FIG. 292 shows a transmission sequence

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

sequence of the communication station STA0 and FIGS. 29C, 29D show
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station STA2_ EXAMPLE OF OPERATI ON OF MEDI A SCAN
METHOD (PSMA: Preanble Sense Miltiple Access): This
enbodi ment uses the CSMA procedure as the access

nmet hod and hence the fundanental nmethod is to
transmt information after it has confirmed the
communi cation state. However, in the specification of
t he physical |ayer of the baseband unit of the

comuni cation station, such a case is considered in
whi ch i nformation such as a reception electric field

i nt it b
cre MBS ERLEY EETSL oSS 1 HOE7 3 RS, B BEEHA Shie wc e

communmrho%atégilt o%}ysé'ﬁiel Sl\'ﬁb l@@eylt @'t%gemg@@d low level:

RTTUNi cat i on 1 onnunlcatlon by using a
sleeﬂhﬂﬁkﬁand rangi ng fron130 Gz to 10 GHz. In such
case, the existence of the packet can be recogni zed

oty By digeei Miong te preamkhecetiéhe wpi€ism WosTA1l  starts
added to the |l eading 81 portion of the packet. That
trank®itiiies tedi pasican neftad tisacol 1ési 0n bavaidamed that the
control based upon the detection of the preanble and
hightddert r bapen SénHornst ath®ncomausimatd ohnfsderarnofTaft dhat the
it has confirmed that the nedia state is clear. This
commisi et iiome os e 1ORSNIFR0 Fers t b BOrmeddssn, toevieth hResRifded  (Tx
transm ssion station which intends to transmt ]
requetlor nBihen aheecoRIURAS Eitdngetr F10m THY steeplAptt ‘» the
transmits any inforpmation, it stigts medi a rece tion

sleelarla%%%svwged&@f:shé BEt9fe e 5lm6r et BY nfyREd (PREHNG that
the %%%éﬁ %s %h%gg} %E%gieg%%e%e¥ﬁﬂ @%%agg%g{%gﬁ%blvég the MDI.
'ThenconnunE Q} QQ ?%E%#@ntg§t t%%rﬁrngghﬁbfé)t@@ the packet
pacﬂef) ransm from ot r communication station

trangﬂii{ghtﬂydﬁ EhgecgﬁﬁﬁﬁEEaﬂlbn station STA1l at the time T2, the
communication station recognizes the existence of the packet
transmitted from the communication station STAl. The communication
station STAO starts the random backoff procedure from the time T3 at
which the transmission of this packet is ended. If the communication
station does not detect the unique word until the time T4 at which
the timer is de-energized, then the communication station transmits
the packet at the time T4.

While the wvalues 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 values
may be set to those wvalues without departing from the gist of the
present invention.

Also, while the exclusive communication apparatus for

performing transmission and reception shown in FIG. 2 is constructed
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refrains fromtransmtting information, Since the
comruni cation station perforns access control by
detecting the preanble, the preanble is constantly
added to the PHY frame. FIG 26 shows a PHY frane
format stipulated by a PHY |layer (physical |ayer) .
The preanbl e added to the begi nning of the PHY frane
i s conposed of the known uni que word. The
conmuni cati on- station which receives informtion and
the comunication station which transmts information

as %1 (%%%QQE£€1gl¥dsTg%%%tl gthge ?{;\?éarmen 10@%& éxgb Jtrrhent the

I'S OCcupl e |ssatevv| escribé

presre%fte %%ﬁti@n FJ_Q nc%_7 1i rrll@edzzzh'ens.e@o dér?@réflr@:&lasﬁ‘ﬁ c;roa card for

explain the case in mhlc the communi cation stations
perf%?ﬁ@n@nd Shhhuniéanign t  igroeecaBihgn. E&&e%&dihgws 2o the
transm ssi on sequence of the comunication station
tranShAksiandufl € aRd Bish oy e tiban sl 8 SiONthseqNGa meht may be
the conmuni cation station STAO. Then, FIGS. 27C, 27D
attaghew ttre st atesowdl t bemputans ngs matugni for8 2parbrishey various
reception unit of the comuni cation station STAO (high
datal gyeicesaéndvefmmdexanmdw. | endl softeaps ntedutedt by tthpeside of
T1, the communication station STAl starts
the (qompdvhert ianpagapaekeey Bendesthélednpiinithat befebend i vpit for
STAOis in the sleep node at that time point, it is
ProcGRgbie- to recogni ze that the conmunication station
STAl has transmitted the packet. Thereafter, let it
be assuned that the high-order |ayer inforns of the
conmuni cation station that the comunication station
STAO has information to be transmtted at the time T1
(Tx request) . Although the random backoff procedure
is started at this tinme point according
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to the conventional | EEE802.11 system w rel ess LAN,
since the comunication station starts receiving
information fromthe tinme T1, it cannot receive the
preanbl e of the -unique word and hence it cannot
recogni ze that the nmedia is being used by the
conmuni cation station STAL. Therefore, there is then
a possibility that the trdnilssion of information
fromthe conmunication station STAOw Il interfere
that t 0 LQnpTAl : ;
P R R S e e
pl aced in the active node at the time T1, fromthis
of commenpokibioni stedonbnsnwidboung a thel aEomimpabf spacetrol
NDI ( Max. Uniquemord Interval) that the nedia is
ear. Atine S time point that passed fromthpe
stat{irhe by SHFOIRE T on"CEARRDn SPRD . O

energi zes the receiver fromthe time Tl to the tine
commul?i &N St Akt 8§ HABS PdAdGnd NFOCEBLION Rl diiring a

does not detect the unique word (preanble of FIG 25)

of the packet. Let it be assuned that the high-order
predatgyainedpbine parbedmafesr B3 has teanshrhedca iognal, and

station (Tx request) - Since the comrunication

it s‘%}%) { irge?ﬁgﬁﬁ i@oe?r%?:i&?ﬁtmeﬁlf erPem 'aEm?Lg ?15%' ¥ra1tlsmltted

said

ore e conmuni catl Station sta
confirmng during the tinme period fromthe tine T4 to
duringthesd thhatddthamiedida itdmel eperidienuntsinceltt heeceives a
packet is transmtted fromthe conmunication station

TAl at ating. T5 this ting, e conmuni cati on
Slgnajt AN OSTHB deét @cF%m?h@tu?fE&]GB WBRASTE DS R oty BRI -
exi stence of this packet. The comruni cation station
. STAO starts the random backoff procedure froma tine
T6 at which the transm ssion of this packet is ended.

If the conmmunication station
2. A wireless communication system 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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does not detect the unique word until a time T7 at

which the tinmer 1is de-energized, then it transmts

the packet at the tinme T7. While. the present

i nventi on has been described so far on the assunption

that the MD is equal to the maxi num packet |ength,

when_ the communi cation station intends to transmt_a

| 4r gé &ﬁé@nﬁséfQQﬂm¥an%@1@aﬁﬂﬁtQ%a@@%ﬁﬁﬁﬁQQeEObﬁlaﬂ“ 1

one packet, data transfer over a long period of tine
wheréﬁ%y e al | QuRALRY CAEOM i DG NG, aCCRISH | PU-ARCE F8re of

shown in FIG 28- As -shown in FIG 28, within the

range of the nmaxi numdata transm ssion | ength
apprceichaiafeda whémet he addeds atilght $=tiaoqubtats ohcetrehemit a

data packet containing the payload may -be repeatedly

beaccty HIEh ST G 99 EhE R LPaNEn e tn Geuhoge Tocal

used to continuously transmt a |arge nunber of

stati@cketsankhGes29 dfo 39 NESr dip@@hami tShei |&r nk@ghboring
FIG. 27, wherein FIG 29A shows a transm SSi on

sequence of the conmunication station STAL, FIG, 29B

Stat%ﬂﬂnmﬁﬁ?m|%%¥ﬂﬂ$@%ﬁﬁ1ﬂ93ed@§ﬁceOﬁﬁrthé c@ﬁﬁ@ﬁﬁ@éﬂi@ﬁd time
station STAO and FI GS. 29C, 29D show 84 the states of

perlékpe transm ssion unit arid the reception unit at the

comuni cation station STAO (high I evel: active node,
low level: sleep node). At a tinme TO the
conmuni cation station STAL starts transmtting the
packet, After that let it be assuned that the

i nforns _the conmuni cation statjon

d
G Phat et re CEomReaEien APt S {8 ctain 1,

information to be transmtted (Tx request) . Since
wherel Re wBBAMERLEAIONs SRl AR TAD L 8n Phaselodd) hBRIs 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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sl eep node inmedi ately before the tinme TI, it start
confirmng that the nedia is clear during a tine

period fromthe tine Tl to the MDI. Then, in order to
detect the unique word (preanble) of the packet
transmtted fromthe comuni cation station STA1 at the
time T2, the comunication station recognizes the

exi shed&edpspheopatRacatipansiistesd facemdimg to claim 1,
comuni cation station STAI. The comruni cation station

{ar ; r : i
wner G AR ETLIhR EFRAAT DBEK00 (PRORSLUES b PRLLRGeh HFer
I f the comuni cation station does not detect the
predetisiqireedvaritdeupériod heforaeitT4ranhsmbi<che dilypal i terddtect the
de-energi zed, then the conmunication station transmts
the packet at the_tinme T4. Wile the values of fhe ,
Presqige O% PR ShcP t AbIRhnSFRRSTORES] af EORaVERBEeAtatLon
- described as exanples thereof, the present invention
to therBBy ldEd4Rd tHeres. RRErbl Iﬁofle%%gagn?o &M itNdh  of
ot her” values may be set to those val ues w fhout
departing fromthe gist of the present invention.
packep] sommghiicatihe exvlugi wetlk obimaini cat¢drenpiatatars f or
perform ng transm ssion and reception shown in FIG 2
is constructed 85 as the communication station in the
above-nmenti oned enbodi nent, the present invention is
not limted thereto and a board or a card for
rer fBr wi pgleosnybneahi o8t ppeCcegsteg eecbesdpagditag diaim 7,
the transmission unit and the reception unit in this
enbodi ment _may be attached to a personal conputer
wheredmndtatifs oS Peiisst RS 34R | SormuyhEat brocekafngl vopther
exanpl e, and software executed by the side of the

or nd:torg)%%c?iﬁpPQr atds-maybe J nshdl | gd-00y therRASRINg to a

unit
stipulated maximum signal length before transmission, when it

attempts to transmit a beacon signal immediately after it 1is

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 sald other specific station at the timing before said othexr
specific station transmit beacon in accordance with a predetemined

procedure.
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processing. 86 Clains 1. A wreless comunication
system conposed of a plurality of comunication
stations without a relationship of a control station
and control |l ed stations, wherein each of said
conmuni cation stations perforns reception operation
during a predetermned tinme period after it has
tFansAi tigglessi geamunaerlidn  syosm recepidipg to claim 9,
operations when a new signal is not transmtted
whereqltllr '8 $ ac‘iadtao.ri_exda ts%ﬁ@t@%d rjﬂsrll_e}:f)eefrc:)'r%d al %%allc 'r{ %ransmission
recelrves a signal” next or untilatine a I C
transm ssion is planned. 2. A wireless contmunication
of saydt emtlaecordiangoho £ aidath, hwhengi i edehgef eakthency as
comuni cation stations configure said network
transm ts a beacon signal at substantially a
COMPEREL) #id inPREdNEF e dPBft od. 3. A wirel ess communi cation
system according to claim?2, wherein each of said
conmuni cation stations perforns reception
continuously over a tine period |longer than its own
beacon transmission interval.at |east once at a
pteded evhiabess i perm@ridatvon srdess sonpudieat tonclaim 1,
system according to claim1, wherein said

wheref PR E'e, B3GR EhBtnaP 2k Etey SRERFaR t B Bhanfy “Gidhonic

beacon with reference to a clock value nenorized in

data the ad cgakiost ahich, id rossignigetinbor Aalbegfiddftiion station in
prohi biting a neighboring station fromtransmtting

data over a predetermned tine
receiving mode when it transmits data.

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 system 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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period. 5. A wreless comunication system according
to claim1l, wherein when each of said conmuni cation
stations holds data for other specific station, it
carries out reception processing at a tinme in which
said specific other station transmts a beacon, and
it attenpts to transmt the data to said other ) _
the kepear |eratsionon b iadcaitaie et G $nbt pRegdégBpki A8Forming
procedure after said other specific station has
that fdﬂéh@&%@”@fﬁﬁéﬁiﬁeﬁ t?:%a.ct@f% fa nwrre?e%%ion station if
conmuni cat1 on system according to claimb5,” wherein
said data transmtted after said other station has
it i idetehednedankatt $aihd) eoneadaatisndatatbhavilnglds |datge to be
energency as conpared with ordinary data. 88 7. A
wi.rel ess co ni cati on system according to claiml,
transfH&Lefinteat ke CHTF CRIGHHSrhtitan 16Rer i zes 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

execute access control for avoiding collision of .
pitket CORPARH T EIBHIHIGEtAGRWSYEtERaBCceprdingr to claim 12,
station. 8. A wireless conmunication system according

-Where'iﬂ Céa%,ldm j:-rel\gg re&&mﬁ\%\%lcsﬁggﬁers%ggﬁ %ega!r%t at1]:e t to
comiuni cation Station Sther or°Rot a redi'a 1 s eI ear
over a time period corresponding to a stipulated
receilBXidanbesdégnat rhenal brbef 6remt naspRicigiien staltdon tif it is
attenpts to transmt a beacon signal imediately after
it is changed fromthe sleep state to the acti

\ e
instryched othaly rdicks EoRWURLEation sy%ﬁaeqﬁ%corsﬁi%dt o not

claim 7,
communicate with said specific station even when it 1s 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 énd 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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wherei n when each of said conmunication stations holds
data for other specific station, it attenpts to
transmt nmenorized data to said other specific
station at the timng before said other specific
station transmt beacon in accordance with a
predeterm ned procedure. 89 10. A wireless o
cbhmunfcabisnleyst eprEREBieRBECR 0 BPARRAOUS REFPRIASiNg a
said data transmtted just before a beacon

comniRARTLASLOR 1 8 SAIL ALAGESS! Abliiflol Sa Al NAUIAY Brposed
arge energency as conpared wth ordinary a. 11.
wi rel ess comruni cati on system according to claim1,

of a whersln teacdt cforsmird cadiwnnistat-ionsstwathonts at refdptsonship
to transmt data to a station which is recognized as
a destination station in receivin de n it

Of B¢ arfRTD Mt 802 15OBA il eSOREBIERRCALT GHF 5 enfurther
according to claim1, wherein each of said

comprG@MHY cation stations attenpts to receive a beacon
fromother station recognized by the local station if
it is determned that the local stationis in the
comuH catiiom  skaaes 1F0rA wkraRreBstebpEuniagst | opeceiving
system according to claim12, wherein each of said

. i,cati stations describes infornation

ere#%%ﬁ%%?%%geiqgt it has information to be transmtted
to specific other station in a beacon transmtted
faemndie hesrs Foat ipwr fandi ey coavupt tahi apestatiican, during
whi ch recei ved said beacon, asks 90 the beacon _

transm ssion station to transmt, a signal, informn
a predetermined time period after said communication me€ans has

transmitted a signal and .stopping reception operation until a
signal is received next or until a transmission planned time
when said communication means does not transmit a new signal

during said predetermined time period.

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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that data can be transmtted to the beacon reception
station if it is determ ned that said conmunication
station holds data to be transmtted to the beacon
reception station. 14. A wirel ess comunication system
according to claim12, wherein said wreless
communi cati on system does not attenpt to receive a .
bédcoh VizAsAPEt eaMPEBiTatspecapPParatysi aacPrdingj o claim
instructed that said comruni cation station should not
16, . GRETURILCALE 3 EBraGhcSPECH! sl | 0R: ENCRAGR [ Lukse of
Jet to " the environment in which it |'s ableto recelve
a beacon from said specific station. 15. A wreless
approachmuili & ativen as ysthbrh atterdstaritom ellansn 4o tnsmemeét ne beacon
each of said communication stations can continue to

... performreception operation during a predeternn

with PRrRIGR o ¢ & i chls PPien TEBOTIGHE sighaltignglocal
it can stop reception operation until it receives a

stat Sbgnak ra8%hi 05 UMAdrrdit drANEHE SPrOMilATene 41 fBivhBBring
it does not receive a signal for the.local station
during said predeterm ned tine period. 91 16. A .

statigy dieus tomnam tdanodadgpaverus orpeitsirmgngd period.
conmuni cation station of a wi reless comunication
system conposed of a plurality of communication
stations without a relationship of a control station
and controlled stations further conprising:
CMTURi Gakkdesseanamint chtans "eppangtandatecedimdgto claim
W rel ess data; and control neans for perform ng

recepti on operatjon during . , )
16, wherein when said communication means holds information for

other specific station, it carries out reception processing at a
time in which said specific other station transmits a beacon and
it attempts to transmit memorized information to said other
specific station in accordance with a predetermined procedure after

said other specific station has finished transmitting a beacon.

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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a predetermned tine period after said comruni cation
nmeans has transmtted a signal and stopping reception
operation until a signal is received next or until a’
transm ssion planned tinme when said conmunication
means does not transmt a new signal during said
predetermned tinme period. 17. A wreless
cormuii CHE S bRS A pPEFHEUECAREY? dRPRR LS aparouding to claim
wherei n said communi cation neans transmits a beacon
16, #edih PG edifiahl¥aplosuRSl AN LAllgi A LU M iver over.a
space. . W rel ess comuni cati on appar at us
accordlng to claim 17, wherein said comrunication
predetreanmecbitimausesiog pefdéos Nt trecspitiom eignah té metect the
period longer than a beacon transm ssion space of the
| ocal station nore than_on n_a deci time
presegi (i it bt FOR RppkF AR ALY ety BT DGRCF afRption

16, . wherein said communi cati on neans, mhlch becane

to tRYREBYOfexRRROASH-OEs acbhifRodt Mk C Bv@&ﬁ@hgs t@dliidkion of
plans to transmt a beacon wth reference to a clock

val ue nenorized in the local station, transmits
packetphfcormanication piohngi viky Bhaki ghoothey sttt

fromtransmtting data over a predeterm ned peri od.

20. A wireless comuni cation apparatus according to

claim 16, wherein when said comuni cation neans hol ds

information for other specific station, it carries

AR, receptd s Promessiingitdtora agpamtus widadrdiaigd to claim

specific other station transmts a beacon and it

ttenpts to transmt nmenprized information to said
SPED IS HRTHH R XD rBeRee aFtRMRts to transmit
predetern1ned procedure after said other specific

a sighlbatl igtchas ff isShedd ransiydd | % BRACHIbep 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 sald communication stations holds
information for other specific station, 1t attempts to
transmit memorized information to gaid other. specific station
in accordance with a predetermined procedure immediately before

said other specific station transmits a beacon.
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21. A wireless comunication apparatus according to
claim 20, wherein said information transmtted after
said other station has finished transmtting a beacon
is information having a |arge enmergency as conpared
with ordinary data. 93 22. A wirel ess conmuni cation
aggnuatus according to claim 16, wherein said
fi WALFoRSHeSAEIEASFET 28 appagetyer a6¢eEdang to claim
predeterm ned tine period before it transmts a signa
24, Eﬂeggiﬁctsagae 1 ‘ESSnOftz%*ﬁ%ﬁ[{%%eaf s‘rct' %@fore a beacon
transmtte ron1o er station to thereby execute
access control for avoiding collision of packet
transmiwsieratifonsdaidi mgheirt hsthtioonf it hénfetatktaonon Z®vikg a
mﬁreless communi cat i on apparatus according to claim
wherei n when sa ni cat.i on ans attenpts to
Laraf RS h 47 GRIE SR B RECIBA5Y ERbRged f1om t he
sleep state to the active state, prior to
transm ssion, it is determned by said control neans
during a time period corresponding to the stipulated
maxi mum si gnal | ength whether or not the nedia is
cdear? wUreless r ePBEBYNESHFAOR caPPara bippar@tnsding to claim
according to claim 22 wher ei n when each of said
catjen at
16, SOTEUIL A SRR, Pl o AT RLARI B Hiippts to
infornatlon to sald other speC|f|c station in
transacidor dlaficemat i bna tr edetsratiined phockdure revedhateby as a
before said other specific station transmts a

deat con. 94 25. A wireless conmunication par at,us n ¢
es) %@C Qﬂn@t‘?Bl‘BPaioﬁeratlng to receive 1intormation when 1

- transmits informaticn.

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 specific other station in- a beacon transmitted from said

communication means and performs transmission after it received a
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24, wherein said information transmtted just before a
beacon transm ssion of said other station is
informati on having a |arge energency as conpared with
ordinary data. 26. A wireless comruni cation apparatus
according to claim 16, wherein each of said
_conmuni cation _stations attenpts to transmt _

signglnfigifeariiee thag Haltd opehben transpdé§sicz s said other
destination station operating to receive information

statifen it transmits information. 27. A wireless

conmuni cati on apparatus according to claim 16,

wherein said control neans attenpts to receive a

beacon from other station recognized by the | oca

station if it is determned that the local station is

in,the co nication state. 28. A wreless . .

colmii BAFTSRoapsarariLCatior dPREPT BN R aprrosding to clain

wherei n each of said comuni cation stations describes

27, whépsimt 5aNdi RANERbI NGhdah@dt ddedasot Nfa@reBbOd Ord€eive a
transmtted to specific other station in a beacon
transmtted fromsaid conmunication nmeans_and

beacqserfnanititgds Aresl oh Weerfic s@feidredih 05 §pgrAdstructed
informng that data can be transmtted from said ot her

by aStah Iggl ?ecé%[xygc{ eIb Ssv\ggw@ér&ﬁﬁﬁfga@f Mdlhs that it
according to claim 27, erein said control mneans
does not attenpt to receive a beacon transmtted from

shoulad speci dommatatdton with tsasd i ss¢cifiedstdyien segmal when it
recei ved by said communication neans that it .should

L not. co nicate with saig sﬁecjch station even, when

1s s6% g stheteRp EREeBhvito it dfhidonei £ EeGHTE 19 Peacon
recei ve a beacon

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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fromsaid specific station. 30. A wreless
comruni cati on apparatus according to claim 16,
wherein said control neans can continue to perform
recepti on operation during a predeterm ned tinme period
after it has transmtted sonme signal and it can stop
reception operation until it receives a signal next
commgil Gaftlign astetansai seidrpl afhedelpieonfBiPi tofoss Kontrol
receive a signal for the local station during said
stat R LAeIErHNed i 1905 %#m iM% hG RS steps of:
conmuni cat1 on netho or perform ng rel ess
-conmuni cation in a. network conposed of a plurality
od 96 remwmirsisdain onasd at irerepwiitdiout stepel dtamonspepfofming
a control station and controlled stations conprising
the steps of.a transm ssion and reception step for
receiioio R LI BT DHY opeb SEABhe AL TRG B PR cHBF &P ASeT 2
time period after a signal was transmitted; and a
signd BGEPS | Ofaddii e O Pl step for stopping reception
operation until a signal is received next or until the
transm ssion planned time when a new signal is not ,
td arggfAcptéan dbining salcatppeédese?n & t iSFEPPERY odgreception
32. A wireless comunication nethod according to claim
opera%lbn m@ﬁffin gacgiﬁﬂa algscpfgygiﬁgﬁloﬂeﬁﬁatb?nsuntil the
jorned sard networ ransm ts a béacon signa
periodically at substantially a constant space. 33. A
transmirsaliess Ehamnsd caimenwhet hadnaeceidnaly tie clodi mr32smitted
wherei n each of said communi cation stations

. conti nuously ) . .
during said predétermined time period.

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 said 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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perfornms reception over a tine period | onger than a

beacon transm ssion space of the |ocal station nore

than once in a decided tine. 97 34. A wreless

comuni cation nethod according to claim31, wherein

said communi cation station, which becane aware of

qsgroach of . a tine at mhlch ot her station plans to

ns%1Wl%ﬁkﬁﬁﬁxﬁPmWMQﬂ$aﬁéP@r€ﬁ$@0§oaﬁc@F@éRQVEPuélalm 31,

menorized in the local station, transmts information

wheréfﬂl QN bih Qnﬁcgﬁhgﬁbo§£gglo§talkﬂibﬂr HBcame g aware of
ransn1tt|ng ata over a predetefm ned perio (f

wi rel ess commruni cati on nmethod according to cIa|n131,
approebheref e Wier ehcokhigh séhdrcemhinnepiaos 1 divieoamihok ds=acon

information for other specific station, it carries out

rece t|on essing.at ,a ti ch sai d.specific
with (R ] B B R A BaReon™ERE ST EoR: « Shpt £Ppo Local
transn1t menorized information to said other specific

statidmil | @RahBmAESOriGERGMaMildh afoPr pdehebAicied P ogedyghBoring
after said other specific station has finished

transmtting a beacon. 36. A wireless conmmunication
statipi HePadeardimd e daitm 3yer wheredetegidned period.

information transmtted after said other station has

finished transmtting a beacon is information having a

| arge enmergency. as conpared with ordinary data. 98

37. A wireless comunication nethod according to claim

5. Avhelrrsd e ssaicbnoroniivaitdahi apthbdt ronoediengi zeschaim 31,

receiver over a predetermned tine period before it

transmts a SI naI to d tect t he )
wherein when § e communication stations holds

information for other specific station, it carries  out
reception processing at a time in which said specific other
station transmits a beacon and it attempts to transmit memorized
information to said other specific station in accordance with a
predetermined procedure after said other specific station has

finished transmitting a beacon.

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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. presence or absence of a signal transmtted from
other station to thereby execute access control for
avoi ding collision of packet comrunication timng
with that of other station. 38. A wreless
comuni cation nethod according to claim37, wherein
when sai d comruni cati on station attenpts to transmt a
:gfgﬁ%lw%ﬁQ%ﬁsﬁtCQWﬂyﬂéﬁﬁﬁl@Haﬁﬁéﬁoﬂr6ﬁ99ﬁ€1§9e59 state 31,
to the active state, prior to transmssion, it is
wheréi%t eéﬁ&egorﬁhrﬁ%apcl&lorg@HﬁlQﬁ{' ﬁ%f’gé Ny dULERGy8r over a
time period corresponding to I pul at ed maxi mum
signal |ength whether or not the nedia is clear. 39.
predefewnirelde $$me opemimicc deifone niet Hodnaotios di mgjgnelctaidat@eL the
mherein when each of said comunication stations holds

formati,on for other s c statjon t att 0, .
presdiitenlh (EHSH f0h Tnf CaL| bRt Sber e obhel GERRFf pbStion
station in accordance with a predetern1ned procedure

to thavesy atlarubel oiecesal doatthen smeci biveighahi bllision of
transmts a beacon. 99 40. A wireless conmuni cation

met hod according to claim39, wherein said
paqutnﬁ@ﬁﬁﬁﬁ#§ﬁtﬂPﬁn§#m#ﬂ§dWPE§ttbéFoP@ athescehation.

transm ssion of said other station is information

having a |arge energency as conpared with ordinary

data. 41. A wireless conmmunication method according to

claim 31, wherein each of said conmunication stations

&8t.e @ tval ried essarenitini cat dbomahe tinod ca@cst@tnntavilchim 37,

is recognized as a destination station operating to

receive |nf?{nat|on when, it transmts _informatio
wherein when said communication station attempts to transmlt 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, 1t 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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42. A wirel ess communi cation nmethod according to claim
31, wherein each of said conmunication stations
attenpts to receive a beacon fromother station
recogni zed by the local station if it 1is determ ned
that the local station is in the communication state.
43. A wireless comunication method according to claim
480.  hheraehessc Rogrusigpgieonrghnedt reROELMYI ol claim 33,
describes information indicating that it has
L.nf orgratj on I ansmi : S LE
e L e P s
station and a comuni cation station, which received
transai ghidreaedn, sasdk s othe rbeacati dn ansm saformatabhorhdwing a
transmt a signal inform ng that data can be
transmtted to the beacon reception tation if it is
Largq AT AT t%tc%‘&‘iadfeg‘or‘ﬁ%-& i OZPBATE §8FBn hol ds data
to be transmtted to the beacon reception station. 44.
A wirel ess communication nmethod according to claim
42, wherein said wireless conmuni cati on system does
not attenpt to receive a beacon transmtted froma
shlecif inizkagoreamuynigagionn gethededccpsdiag §o claim 31,
comuni cation station should not conmunicate with
whereld %a%ﬂegff%%i%t%Bh&ﬂn?gggiﬁﬁegt%fiéﬁsS§Eté@? érE% transmit
envitonment 1Th wiirch 1T 1s able t0 receive eacon
from said specific station. 45. A wireless
informathami ¢at ionstathod abdehdiirg recodraizad3las whedestination
each of said communication stations can continue to
performreception operation, during. a rgﬁgternined .
statiqreOperpbdndaf ter HACHIE { FRASKIAF & hs SHESR | drtal LAARS™ILS
It can stop reception
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 communication 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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.operation until it receives a signal next or until a
transm ssion reserve tinme when it does not receive a
signal for the local station during said
predetermned tine period. 101 46. A conputer program
witten in the formof a conputer readable format
such that processing for making.wreless . .

Stat i maltear off ARUE MEtHBPk CORUGSRA ofPACH ursERiyegr Said
conmuni cation stations wi thout relationship between a

beac®®ONtdHts HAtBQEcaNd r6ABME 851 MAPNS ol 8reXeRIE €f signal
on a conmputer system conprising the steps of: a

) transm ssion and reception step for executing

informdagpt it datapcauribey Ergeadétednitoedthd neegrear oteception
after a signal has been transmtted; and a reception

statibhi PO €0RLT Oleer3ieR4 865! BRLNRAGEPLL N, MO Ro1ds
until a signal 1's receivéd néxt or untrl a :
transm ssion planned tine if said conmunication

data dtabeohrdnssibiotd trandi beaconeweskeghabndstatforsai d
predeterm ned tine period. 102

44. A wireless communication method according to claim 42,
wherein said wireless communication system does not attempt to

receive a beacon transmitted from a specific station if it is

instructed that said communication station should not

communicate with said specific station even when it is set to
the environment in which it is able to receive a beacon from

said specific station.

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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46. A computer program written in the form of a computer
readable .format such that processing for making wireless
communication on a network composed of a plurality of
communication stations without relationship between a control
station and 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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