DESCRI PTI ON W RELESS COVMUNI CATI ON SYSTEM W RELESS
COVMUNI CATI ON DEVI CE, W RELESS COMMUNI CATI ON METHOD
AND COMPUTER PROGRAM Techni cal Field [0001] The
present invention relates to a wireless conmunication
system a w reless conmunication device, a wreless
communi cati on nethod, and a conputer program for
perform ng nutual conmuni cation between nultiple
wirel ess stations such as;with a wireless LAN (Local
Area Network), and nore particul arly rel ates to a
W rel ess comuni cation system a wreless

conmuni cati on device, a wreless comunication

met hod, and a conput ePESCBGPARN wherein a wirel ess
h 0
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[0002] More specifically, e present invention
relates to a wreless comunication system a
W rel ess communi cati on device, a wreless
Teajorinadi €aeldn net hod, and a conmputer program wherein
an aut ononous distributed wireless network is forned
{0GiIt he communi cation stations notifying one another

redetermned fra les with beacons descri bi ng
neF%arRr%Grr& TEUEBHLARATFHECTT K SaHdrelgss

corr%rntl'cglﬂhgﬂl Q/ysr eelm‘r’}t &S wt19:e eg\nsrgén%nslf’nl%%%rnll 8%%58@, a
w1reless communlcation method, and a computer program, for
performing mutual communication between multiple wireless
stations such as‘with a wireless LAN (Local Area Network),
and more partiCUlarly relates to a wireless communicatidn'.
. system, a wireless communication device, a wireless’
communication method, and a computer program, wherein a
wireless network is structured by the communication stations
operating in an autonomous distributed manner without ény
controlllng statlon/controlled station relations.

[0002]

More specificélly, the present invention relafes to a
wireless communication system, a wireless communication
device, a wireless communication method, and a computer
program, wherein an autonomous.distfiﬁﬁted wireless network
is formed by the ¢ommunibati0nrstations notifying one
another at predetermined frame cycles with beacons

describing network information and the iike, and




wi rel ess communi cati on device, a wreless

communi cation nethod, and a conputer program wherein

an autononmous distributed wireless network is forned

whi |l e avoiding collision of beacons which the

comuni cation stations transmt one to another.

[0003] Also, the present invention relates to a

wi rel ess communi cation system a wreless

conmuni cati on device, a -wkrel ess communi cati on

nmet hod, and a conputer program wherein the
©communi cation stations autononously perform
parBaBiRirG 3t oNa OPe I 12008 rel ek BCEGMMN =@k on system, a

predeternmned tine .intervals, and nore particularly
wnreéleatsesommummtmres&vmemnwtﬁéle&ns yginemication

W rel ess comuni cation device, ‘a wreless
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comuni cation stations periodically transmt and

dl%té&&u&sds%ﬁ%}%s%MWﬁFédéﬁeFﬁzf% Hiks PHPEAVRE whil e

oII|S|onW| ignal s of qt.her stations
oG o R R DO ThE P PRr e MR P ogaPRer | ng

tra@ts[,ﬂg@t LRB 85 @nos%%tremto free users from LAN cabling.
a wreless LAN, the greater part of cables can

{oobg]on1tted fromthe workspace such as offices and the
i ke, so conmunication termnals 'such as personal
compsit erishe RCepecanibeenmoled ndlthesekat & veleabsess | n

: recent years, increased speed and reduced process of
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mand
w1re§ess communication method, and a computer program,

wherein the communication stations autonomously perform
‘communication operations in increments of predetermined time
intervals, and more particularly relates to a wireless
communication system, a wireless ﬁommunication device, a
wireless communication method, and a cémputer‘program,
wherein the communicationrstations periodically transmit and
receive signals each predetermined time interval while
avoiding collision with signals of other stations.
Backg;ound Art

[0004]

Thé wireless LAN is gathering attention as a system to
free users from LAN cabling. With a wi:eless LAN, the
greater part of cables can be omitted from the workspace
such as offices and the like, so communication terminals

such as personal computers (PCs) can be moved with relative




thereof. Particularly, as of recent, introduction of
the personal area network (PAN), whereln a
smal |l -scale wireless network is configured with
mul tiple electronic devices which people have nearby
and communi cation of information is perforned, is
bei ng considered. Differing wireless conmmunication
systens and wirel ess conmuni cati on devices have been
stipul at ed, using frequenCé bandwi dt hs which do not
rTequire licensing by theregal atory authorities, such
as the 2.4 GHz band and the 5 GHz band, for exanple.
[ 0005] An exanple of a commonpl ace standard rel ating
eag®. i eleesstneéaws ksiricrdalsked 6pbed | a1st itatheedf process
Electrical and Electronic Engineers) 802, 11 (see
of Nﬁﬁe&éﬁénPA@oélﬂWS has ded sramprieyd Higr@aseANn2denaed
Non- nt Doc t 2 or Non- patent Docunent 3, for
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ess connunlcat STexi st accor
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the | EEE 802.11a Standard, |EEE 802.11b Standard, and
pedileOhave| AOOR}y . dﬂﬂ.Qkﬂﬁhn&@aﬁ@@ﬁléﬁﬂﬁhﬂbﬂm@%@bnaEEa
- network using wreless techniques, with a
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'_not require licensing by the regulatory authorities, such as
the 2.4 GHz band and the 5 GHz band, for example.
[0005] |

An example of a commonplace standard relating to
wireless networks is IEEE (The Institute of Eléctrical and
Electronic Engineers) 802.11 (see Non-patent Document 1, for
example), Hiper LAN/2 (see Non-patent Document- 2 or Non-
@atent‘DocumEnt 3, for example), IEEE 802.15.3, Bluetooth
communication, and so forth. Under the iEEE 802.11 Standard,
various.wireiESs communication methods exist according to
the communication method and freQﬁency band uséd,‘such as
the IEEE 802.1la Standard, IEEE 802.1lb Standard, and so on.
[0006] |

In order to configure a local area ﬁetwofk using
wireless techniques, with a commonly-used method, a device

serving as a control station, that is called an "access




control station. [0007] Wth a wireless network in
whi ch an access point has been set up, an access
control method based on band reservation is widely
enpl oyed wherein, in the event of transm ssion of
information froma certain comunication device,
first, the band necessary for transm ssion of that
information is reserved at the access point so that
transm ssion path usage ts4i apl enented such that no
collision with information transm ssion from ot her
communi cation devices. That is to say, setting up the

| poBOfeSY PRbBkdahheyd” SWIGRIONQUS ALl @SS ceaURKaaki on
: wherei n conmuni cati on devices within the w rel ess :
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However, there is the problemwth a wireless
consarpusite&L poA system whi ch has an access point in that
Oqﬁynchronous conmuni cati on between transm tting and
[0g éeiving connunication devi ces al ways necessitates
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i s being proposed as anot her nethod

transmission of information from a certain communication
device, fifst, the band necessary for transmission of that
ipformation is reserved at the access point so that
transmission path usage is implemented such that no
collision with information transmission from other
‘communication dgvices. That is to say, setting up the
access point allows synchrqngus wireless communication
wherein communication devices within the wireless network
are synchronized with each cther. |
[0008]

Howevef, there is the prleeﬁ with a wireless
communication system which has an access point in that
- asynchronous Communication-betWeen transmitting and
receiving communication‘devices_always necessitates wireless
-communication via the access point, meaning that the usage .
efficiency of the transmission path is halved.
[0009]

As opposed to this, "Ad-hoc communication”, wherein




for configuring a wreless network. For small-scale
W rel ess networks configured of a relatively snal
nunber of . clients which are in the proximty of each
other in particular, ad-hoc comuni cation wherein
arbitrary termnals can directly perform asynchronous
W rel ess communi cati on w thout using a predeterm ned
access point is thought to be appropriate. [0010] A
central control station does not exist in an ad-hoc
wirel ess communi cation sysfem and accordingly is
suitable fo r configuring a honme network made up of
hone el ectronic appliances, for exanple. Features of
compiradaidonnsewoite lar alireleal vt her Aetmorsyndbesnnos
,readily fail since even in the event that one device
Wirgh I COrBHEI6Rt 1M JowbrinHePEOPosed asupRedherfmethed
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known (see Non-patent Docunment 4, for exanple).
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have an ad-hoc node for operating peer-to-peer in an
carggtigreidiisper Borrdiasynicbuprdusamiterlagist hounuali cont o
, Sstation begin provided. Under this operating node, at
quhﬂgtbéaéaﬂ ? (Rrreptesmdpedi agcess point is thought to be

appropriate.
[0010]

A central contrcl station does not eéxist in an ad-hoc
wireless communication system, and accordingly is sﬁitabie
for configuring a home network made up of home eléctrdnic
appliances, for example. Features of an ad-hoc network are
that the network does not readily fail since even in the
event that one device malfunctions or the power thereof ié
turned off, the routing is autométically chahged,*data can
- be transmitted over reiatiﬁely long distaﬁces while |
maintaining a high-speed data rate by hopping packets
multiple times between mdbile stations, and so forth.
Various development e&émples of ad-hoc systems are known-
{see Non-patent Document 4, for example).

[0011]
For example, IEEE 802,11 wireless LAN'systems have an

ad-hoc mode for operating peer-to-peer in an autonomous




each termnal counts a, random period,' and in the
event that the device has not received a beacon from
~another termnal by the time that the period ends,
transmts its own beacon. [0012] Now, conventiona
wirel ess networking will be described in detail wth
reference to the exanple of |EEE 802.11. [0013]
Networking with | EEE 802.11 is based on the concept of
BSS (Basic Service Set).-There are two types of BSS;
one Dbeing a BSS defined by an infrastructure node
wherein a naster such as an AP (Access Point: contro
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defined by an ad-hoc nD con |gur
Und¥Es thibbbberdeity mds), - aﬁ:oeﬂé] be &éd &.sjarnléﬁltlggsoivbégne
The operations of | EEE 802.11 when in the
eadnfeasinattarwennode rankdbmbgedbsdr i oedl i ther efenenteat
to Fig. 23. Wth an infrastructure node BSS, an AP to
theydevdfm haporeli madedvedi ehbaatte fWomlagosher terminal

nmuni cat.i on stem,i s indispensable. %0015] The AP
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[od 5§elf as a BSS, thus configuring a "cell” as it is -
} called in a so-called cellular system An MI near by
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network as a
in detail with xeference to the example of IEEE 802.11.

[0013]

Netwofking with IEEE 802.11 is based on the concept of
BSS (Basic Service Set). There are two types of BSS; one
being a BSS defined by an infrastructure mode wherein a
master such as an AP.(Access Point: control station) exists,
and an IBSS (Independent BSS) defined by an ad-hoc mode
configured only of multiple MTs (Mobile Terminals}.
[0014]
Infrastructure Mode

The operations Qf‘IEEE-802.11 when in the
infrastructure mode will be deScribedrwith réference to Fig.
23. With an infrastructure mode_BSS, an AP.to perform
coordination within the wireless communication éystem is
indispenéable. o o |
[6015]

The AP handles the range where the airwaves reach

around itself as a BSS, thus configuring a "cell" as it'is_‘




menber of the BSS. That is to say, the AP transmts
control .signals called beacons at appropriate tine
intervals, the MI capable of receiving these beacons
recogni zes that an AP is nearby, and further, a
connection is established wwth the AP. [00161 Wth
t he exanple shown in Fig. 23, the communication -
station the STAO operates as the AP, and the other
communi cation stations the STAl and the STA2 operate
as MIs. Now, as indicatéd’if the chart to the right
side of the draw ng, the communication station the
STAO serving as the AP transmits beacons a
capledidiregnispegallae ¢eitlavieal sysTém. tArad¥nnesion the AP
poi nt-in-time of the next beacon is notified wthin
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eacon, MrIs nearby t he can recogni ze t

cafpaAcoR £t 2880V 55¢ AfhdskeMBebyofleCRtidgi -0k ther i 44 edmals
TBTT field, so in sonme cases (in cases wherein there

nedxbyno andeduftiney eceponon}tidhel ¢ eciablAghedeviee tRY AP.
turn off the power and go to sleep until the next or
[0Q#ftli| several TBTTs in the future. .[0018] - 8 In the

in structure only the AP transnlts beacons a
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station the STAQ operates as the AP, and the other
communication stations the STAl and the STA2 operate as MTs.
Now, as indicated in the chart to the right side of the
drawing, the communication station the STAOQ serving as the
AP transmits beacons a predetermined time intervals. The |
transmission pdint—in-time of the next beacon is'notifiéd
within the beaéon by a parameter format known as Target

Beacon Transmit Time (TBTT) . Updn the time of the TBTT

coming, the AP operates beacon transmission procedurés.

[0017]

Conversely, by'receiviﬁg the beacon, MTs neérby the AP
can reéognize the ﬁext beacon transmission time by.decoding
of the intérnél TRTT field, so in some cases (in cases
wherein there is no need for reception), the receiving
device may turn off the power and go to sleep until the next

or until several TBTTs in the future.

[0018]



t he nearby MIs succeed in participating in the network
by receiving the beacons formthe AP, and do not
transmt beacons thensel ves. Note that the focus of
the present invention is to operate a network w thout
a master control station such as an AP being directly
i nvolved, so the infrastructure node will be

di scussed no further. [0019] Ad-hoc Mdde The
operations of | EEE 802.1% shen in the other ad-hoc-
node will be described with reference to Fig. 24.
[0020] Wth IBSS in the ad-hoc node, nultiple Ms

perforR Iﬁ%ﬁgéﬁyﬂcQﬂrQnﬁoa@trbﬁyynﬁﬂérAPa@gansmlts
subsequent | y aut ononously ‘define the | BSS, Upon

beatgfnsnengrébectd BESedtirthe epdiad. t e vregethatiwind he
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thEi mearpatl MT tparcreescbgmni pengitchedt e iTBERchasteork vad
y. referencing a clock within itself, follow ng a
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[0018]
Ad-hoc Mode

The operations of IEEE 802.11 when in the other ad-hoc
mode will be described with reference to Fig. 24,
[0020] |

With IBSS in the ad-hoc mode, multiple MTs perférm
negotiation.one with another, and subsequently autonomously
define tﬁe IBSS. Upon defining.the IBSS; at the end of the
negotiation the MT group determines the TBTIT every
predetermined interval. Upon recégnizingrthat the TBRTT has
arrived by referencing a clock within itself, following a
random tiﬁe delay each MT transmits_a'beacén in the event of’
recognizing that no one has transmitted a beacon yet.
[6021]

In the exémple shown in fig. 24, the manner in which

two MTs make up an IBBS is illustrated. 1In this case, one

of the MTs belonging to the IBSS transmits a beacon each




[0022] There are also cases with | SSS wherein the MIs
turn off the power of the transmtting/receiving
device and go to sleep as necessary. However, the
sleep state is not directly related to the essence of
the present invention, and accordingly description
thereof will be omtted in the present specification.
[0023] Transm ssion/ Reception Procedures Under | EEE
802. 11 Next, transm ssion/reception procedures under
|EEE 802.11 will be desérib&d. [0024] It is know
that wwth wirel ess LAN networks under an ad- hoc
environnent, a hidden termnmi nal problemgenerally

time ctlts TBIA RrEdenst erfiimalaliss dncévdenatasgsi vheteahn be
heard from one copnuni cation station which is the

bedtT FARSTEE e ohheihi it MO8 FRLLLHFth in a case of

Q%ﬂﬂnlcatlon being <carried out between certain
ni cati on stations, but cannot be heard by other
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be perforned between hidden termnals, there is the
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'[0025] - 10 - CSMA/ CA according to RTS/ CTS procedures

slgep bmowncassarynethnhﬁamgythersseéylsmpﬂduishndden
term nal problem | EEE

directly related to the essence of the present invention,

and accordlngly descrlptlon‘thereof will be omltted in the

present specification.

[0023]

Transmission/Reception Procedures Under.IEEE 802.11

Next, transmission/reception procedures under IEEE
802.11 will be described.

(0024}

It is know that with wireless LAN networks under an ad;
hoc environment, a hidden terminal préﬁlem generally occurs.
A hidden terminal is a terminal which can be heard from one
communication Station which is the other parf of |
communication therewith in a case of communication being
carried out between certain communicétion stations, but
canhot be héard by other communication stations, énd since
negotiation cannot be performed between hidden terminals,
there is the‘pOssibility thét transmission operatioﬁs may
collide. 7 | |

[00251




802. 11 al so enpl oys this nethodol ogy. [0026] Now,
CSMA (Carrier Sense Multiple Access with Collision
Avoi dance: Carrier Sense Miultiple Access) is a
connection nethod for performng nultiple access
based on carrier detection. Since receiving signals of
information transmtted froma local station is
difficult in wireless conmunication, collision is
avoi ded by starting inforrdti-on transm ssion fromthe
| ocal station followng confirmng that there is no

i nformati on transm ssion fromother conmunication

deissiagcav 4 drdraa nGSMB/ RAs (€ 1H:9ceRuM4ei danesdyn et hod
rather than CSMV CD (Col Iision Detection). The CSMA
me tetdndagys fan swlodssy migkhbddSen taddne nfadr paspbeh! OMMER
data communication such as file transfer and
80% 1 dcrdani empheys tHigorPEhweheathe RTS/ CTS net hod,

& nsmi ssion of data is started in response to a
Lo 3%ﬂnunication station which is the data originator
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.communi cation station which is the data transmssion
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one of an RTS or CTS, a transmission stop period is
detsetioh. t ¥incel keckdwahgssgriads fodr iafpenaododuri ng

whi ¢ch data transm ssion based on RTS/ CTS procedures
trangma EEaf ke anderabyseatigniigndifficult in wireless

- communication, collision is avoided by starting information
transmission from the locai station following confirming |
that there is no information transmission from other -
communication devices with the CSMA/CA (Collision.Avoidénce)_
method rather than CSMA/CD (Collision Detection). Thé CSMA
method is an access method suitable for asynchronous data
communication such as file transfer and electronic mail.
[0027] | |

| Witﬁ the RTS/CTS method, transmission of data is
started in response to a cpmmugication station which is the-
data ériginator transmitting a transmission request packet
- RTS (Reéueéf Tq Sgnd), and_a.confi;mation notification
packet CTS (Clear To Send) being received form the
communication station which is the data transmissioh
destination. Upon a hidden terminal ieceiving at least one.

of an RTS or CTS, a transmission stop period is set of the




can be avoided. [00281 Fig. 25 illustrates an
operation exanple of RTS/CTS procedures. Wth the
exanpl e shown in the drawing, an exanple is
illustrated of a case wherein information (Data) 1is
transmtted froma communication station the STAOto a
comruni cation station the STAL which nutually perform
comuni cati on operations in an autononously di spersed
manner. [0029] First, p[i9¥ to actual information’
transm ssion, the STAG confirns that the nediais
clear for a predetermned tine, follow ng which the
RTS packet is transnmtted to the STAl, which is the
logat i taftion T6F fhBerHedrirtiingn whiteh| dal s g @SMmission
[ oced ~nkn_response o, reception of the RTS packet,
ba?ﬁgcg?ié%?ansﬁ¥?§g§m€%§:ﬁﬁéﬁg lFBe?héW%ﬂﬂQSXNmogﬁISlOH
cai VeSS vdigedback to the effect that the RTS has been
received. [0030] In the event that the CISis
[osagressfully received, the STAO which is the
transmtting side determnes that the nedia is clear,
andigr.o#pt i yldstansrst ant bepek 8 Démrad-iaam 1 o( Bat aYs parket .
Al so, upon successfully receiving the information, the
pragesinnest ur Bs thntinCie xantpdree lshown el padiee tdrefvingTSALTS
transm ssion/reception transaction ends. -- 12 [0031]
ex %ése&iﬂt‘%ﬁ%‘iedar&ﬁ Kercagearhore Had riappeidant é0atle

is transmitted from a communication station the STAOD to a
communication station the STAL which.mutﬁally perform
communication operations in an autonomously dispersed maﬁner.
[0029] |

First,'prior to actual information transﬁission; the
STAO0 confirms that the media is clear for a predeterminéd
time, following which the RTS packet is transmitted to the
STAl, which is the destination of the information, foildwing
CSMA procedures. In response o reception of the RTS packet,
the STAl transmits a CTS packet to the STAQ which gives
feedback to the effect that the RTS has been received.
[0030] | |

In the event that the CTS is suééessfﬁlly reéei#ed, the
STAD which_is the transmitfing side determines that‘the
media is clear, and promptly transmits the informatioen
(Data) packet. Also, upon successfully receiving the
information, the STAl returns an ACK; whereby one packet_of

RTS/CTS transmission/reception transaction ends.




transmtted sone sort of signal at the sane tine as
the STAO which is the information originator
transmtting the RTS, the STAL which is the
i nformation recipient cannot receive the RTS due to -
the signals colliding. In this case, the STAl does
not return a CIS. As a result, the STAO can recognize
that the earlier RTS has collided, since no CIS is
received for a while. Then2 procedures for resending
the RTS wth a random backoff are activated at the
STAO. Basically, conpetition is carried out for
[00MINi ng transm ssion rights while bearing the risk of
such col lision. - [0032] Access Conpetition Method in
| EEE 8B2. dverNexthatt hrotlbersstaidrmehiati bappetdibdo have
stipulated in |EEE 802.11 will be described. [0033]
trEWSf“PrtItEEES%@ gart fodusigppésabftipaciare caner &3l the |ST80

hi E g ace are defined. Here, .three of these
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media access procedures (described above), however,
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granted to the transmtting device only in a case
recafgel e nthabadicofehriiger RTS has collided, since no CTS is
received for a while. Then, procedures for resending the
RTS with & random backeff are activated at the STAOQ.
Basically, competition is éarried out for wining
transmission rights while bearing the risk of such collision..

[0032]

Access Competition Method in IEEE 802.11

Next, the access competition method stipulated in IEEE
802.11 will be described.

[0033]

With IEEE 802.11, four types of paéket intérﬁals (IFS:
Inter Frame Space) are defined; Here, three of these IFSs
will be described with reference to fig. 26. The IFSs
defined are, in‘order from the shorter, SIFS (Short IFS),
PIFS (PCF IFS), and DIFS (DCF IFS). | |
[0034] _ | _

With IEEE 802.11, CSMA is empioyed as a basic media

access procedures (described above), however, it should be




I's operated over a randomtine period while nonitoring
the nedia state before transmtting sonething, and
there are no signals transmtted during this period.
[0035] In the case of transmtting normal packets
followng the CSVA procedures (DCF (called
Di stributed Coordination Function), follow ng sone
sort of packet transm ssion ending, first, the nedia
state is nonitored by DIFS, and in the event that -
there are no transm ssion %3ghals during this period,
a random backoff is taken, and further, in the event
that there are no transm ssion signals during this

notrst ithdtage twehsmissiars Migiton sr gghtsedrt® ghant ed.
[0036] . On the other hand, transm ssjon of gackets'

LIRS tdpgr Qsm?%a?fﬂuy i Gh cgrgelit§reuch PagkpER tiger

SI FS packet rval s. This
o B res o auRt s Wb g GPSentymte b acTiAREHIE: See

- medef QhecRAgkeLS. AN e, LohLout g %%ﬁw%he% Ere no

procedures. [0 To surmari ze ‘above

sidrhals @trfahgmﬂged mangthQQC{s@klb@terval IFSs are
defined is that prioritizing is performed in the

- [ogeadket transmi ssion conpetition, according to whether
the IFSis SIFS, PIFS, of DIFS, i.e., according - 14
‘t olehehp e qfnfﬂéﬁvamlt‘engq morTrwel pacpose ©Flimiimy

PIFS w || be described
the CSMA procedures (DCF (called Distributed Coordlnatlon

Function), following some sort of packet transmission ending,
first, the media state is monitored by DIFS, and in the
event that there are no transmission signals during this
period, a random backoff is taken, and further, in the évent
that there are no transmission signals during this period as
well, transmission rights are granted.

[0036]

On the other hand, transmission of packets with
extraordinarily high urgency, such as ACK, is permitted
following SIFS packet intervals. This enables packets with
high urgency to be transmitted before packets transmitted
following normal CSMA procedures.

[0037] |

To summarize the above, the reason that differing tfpeé.
of packet interval IFSs are defined is that prioritizing is
performed in the packet tfansmission competition, according

to whether the IFS is SIFS, PIFS,.of DIFS, i.e., accofding




[0038] Band Guarantee 1 under |EEE 802.11 In a case
of access conpetition with CSMA, guaranteeing and
securing a certain band is inpossible. Accordingly,
| EEE 802.11 has PCF (Point Coordination Function) to
serve as a nmechani smfor guaranteeing and securing a
band. However, PCF is based on poling, -and does not
operate under Ad-hoc but is only performed under
managenent of an AP in +he& knfrastructure node.
[0039] Fig. 27 illustrates the way in which
preferential communication is provided by PCF
to QR aLERBS. idtetha dk oper
AP, gnd the STAl andE?EEH%TAﬁ&Qggﬁﬁégepg?ea%%ég
w1mmahagadsbylbé&eya%efthls case assunmes the STAl
- transmtting information whil e guaranteei ng band.
[0Q38040] After transmitting a beacon for exanple, the
STAO serV|no as the AP oerforns pol i ng by
SF : to the STAlL at a SIFS

|n£erval % STAl WhICh hasi-rece|ved the CF-Poll is
gr aht ed:a§a8t &'t PEASHAT s%??ﬁ?‘i’ﬁtdﬁ’lnsm RS o PRIRTELSIES R BE

andl3b8pPind B SR BARE P SRR Cihee G EEARASC

IEEEhSOﬁSTiA.O Heff WON NGoRt ALK LS A8 ohf @0ast1ded data,and
: - 15 one transaction ending, the STAO polls the STAl

as agaethanifd)4blr guaranteeing and securing a band

However, PCF is based on poling, and does not operate under -
Ad-hoc but is only performed under management of an AP in
the infrastructure mode. |
[0039]
Fig. 27 illustrates the way in which preferential

- communication is provided by PCF operations. ~In the drawing,
the STAO operates as an AP, and the STAl and the STA2
participate in the BSS managed by the AP. This case assumes
the STAl transmitting information while guaranteeiné band.
[0040] |

..After transmitting a beacon for example, the STAOD
serving as the AP performs poling.by transmitting a CrF-Poll
message to the STAl at a SIFS interval. The STAl which has
recelved the CF-Poll is granted data transm1551on rlghts,
and transm1551on of data at the SIFTS 1nterval is permitted,
in response to thlS, the STAI transmits data following SIFS.

Upon the STAO0 returning an ACK to the transmitted data, and




In the exanple shown in Fig. 27, a case wherein this
poling has failed for sone reason is shown. At this
ti me, upon recognizing that information is not

~transmtted from the STAl following SIFS after poling
t he' STAl again, the STAO deens the poling to have
failed, and perfornms poling again following a PIFS
interval. In the event. that the poling retry
succeeds, data is transmtted fromthe STA1, and an
ACK is returned fromthe SFAG [0042] Even in the
event that the STA2 has a transmtted packet, for
exanpl e, during this series of procedures, the

ong rnrswiession enghngnever SFA0T pells the FPA2agsince
this would nean.that the STAO or the STAl woul d be

[0Q$Hnsnitting at a SIFS or PIFS interval before the

DI ES ti i nt | | . That i t , the :STA1,
whitth thEce RS ol Bh Fie DG Cas HabEe i,

o Jn sh i . . i gh 04 nd ime
po RS 8351 08 Fof 25000 LI ey £HERCkime,

updtEaReoahez Ded Nehst UdiRemb el oh EEE nd02% khsrdlded from
i mpl ementation of a techni que called Enhanced DCF

thd EDEE) fo31 phannelll K3 e tQp SpebhwdicenerdTAIN abERE, the
.802. 11e) . EDCF is. arranged such that the width for.

STAfhideRma the @okimmmicm bavkofdileduarchpdrdosns pPslhmrt
for urgent traffic needi ng.band guarantee, and the

ag%ﬁndfﬂlgﬁvlﬁﬁﬂ§ﬂp%ﬁ§elB§@R§?l' In the event that the

poling retry succeéds, data is transmitted from the STAIL,

and an ACK is returned from the STAQ.
[0042]

Even in the event that the STA2 has a transmitted .
.packet, for example, during this series of procedures, the
transmission right never shifts to the STA2, since thié
would mean that the STAC® or the STAl would be transmitting
at a SIFS or PIFS interval before the DIFS time intervél
elapses. That is to say, the STAl, which has been polled by
the STAO serving as the AP, always has the traﬁsmiésiohr
right. |
- [0043] :

' Band Guarantee (2) under IEEE 802.11

Further band guarantee means are being studiéd for IEEE
802.11, and implemehtation df a technigue called Eﬁhanced
DCF (EDCF) is planned (the QoS enhancement in IEEE

802.11e) .EDCF is arranged such that the width for which a




intervals I FS and backoff value shown in Fig. 26 can-
be set is longer for other traffic. Consequently, a
mechanismis realized which enables transn ssion of
urgent traffic in a statistical manner, though not as
conclusive as with PCF. [00.44] Fig. 28 illustrates
the manner in which preferential transmssionis
provided to traffic regardi ng which EDCF operations
guar antee band. I n the exahple shown in the draw ngs,
a case is assunmed wherein the STAl attenpts to -
transmt preferential traffic to the STAQ and the

rarfdd? baalko@TPts1t® ddmnsisletnen- Phefer et dlgehtaffierio
the STAO. Also, the standard |IFS for both traffics is

neeginaidntogherant e, equl akentdtld DhFShiB045k hpciet
the nedi a becom ng clear frompoint-in-tine TO the
- intepyvplsn dFEhanSTeackuth vadive Sbewe hin tRime @6 DRESe oset

Th I I fol ‘DI FS
is G 5o phRe O ﬁgfl??éuev%ly"%“@” Shaiam s
1) t t f t hat
reatJ] ea% %l 8 &ak?le?:éttrta%s%gnsl cgrrino a rrﬁebackg)‘?%fglf Ojd}lbé]

r at rando

staWJ_tstElEQ@Fan‘?@é@t | {9ght B%tbégk@&tcl\@l% af wgl? %ﬁﬁl‘ue

short for preferentlal traffic, and the backo
[00f4]the - 17 - STA2 is long for non-preferenti al
traffic. Fig. 28 illustrates the backoff values from:-

poFﬁg.i?ﬁtihﬁyStIa@éseahh manner in which preferential
transmission.is provided to traffic regarding which EDCF
operationé guarantee band. In the example shown in the
drawings, a case is assumed ﬁherein the STAl attempts to
transmit preferential traffic to the STAO, énd the S5TAZ2
~attempts tortransmit non-preferential traffic-to the STAO.
Also, the sténdard IFS for bothrtraffics is assumed to be
time equivalent to DIFS. |
[0045]

Upon the media becoming clear from point%in—time TO,
the STAl and the STA2 both wait for thé time of DIFS to
elapée. The media is still clear following DIFS elapsing
from T0 (point-in-time Tl),.so the STAl and the STA2 both
- start to confirm that the media is clear at a time
determined by random.backoff.

[0046] |
With EDCF o?erations, the backoff value of the STAL is

short for preferential traffic, and the backoff value of the




of the communi cation stations with arrows. At
point-in-tinme T2 where tine of the backoff val ue of
the STAl1 has el apsed, the STAl starts transm ssion of
the RTS. On the other hand, the STA2 detects the RTS
transmtted fromthe STAl, updates the backoff val ue,
and prepares for the subsequent transm ssion. (0047]
Al so, the STAOreturns a CIS at point-in-tinme T3 where
SITS has el apsed fromrece t| on of the RTS. The STAl
which has received the TS starts data transm ssion
at a point-in- time T4 where SIFS has el apsed from
reception of CTS. The STAO then returns an ACK at a
STPDi bt -Janat ifoe TonwherE SInESalhasa &f apsedrifg.omB
reception of data fromthe STAI. [0048] At
11%)6%?&3%% ttilﬁebq‘ﬁk%fervél%%tsuﬁﬁ%gp@*mﬁ?@ -Adrep§lt aE each

ST o] ends the. nedi a i.s clear agai n.. The STAl and.t he
R AR SHSiWG 8 thi T Ots DI P§ RGP IpRCiNe

2t‘n¢exeevec%e baknd e dREsa eyt bk L ofd @il febow Bacq

el apsi ng of poi nt-in--t

thSTAADRER 85 affaﬁé?nl%%ﬂfdnr Bt BRE ke, Medi ankSoehearnAla,
a time determ ned by random backoff. Here al so, the

thdagof devatte tife RIS EtAhshnstte@t £10a0thedg@AL D updates
preferential traffic, and RTS transm ssion is ‘
theydrarakiodédvkior @nchererekesf fonl e clubskgusFr2 at
trapnoslmrltssiml‘lS in-time T.8. [0049]
[0047]

- Also, the STAQ returns a CTS at point-in-time T3 where
SIES has elapsed from reception of the RTS. The STAl which
has receive& the CTS starts data traﬁsmission at a point-in-
time T4 where SIFS has elapsed from reception of CTS. The
'STAQ then returns an ACK at a point-in-time T5 where SIFS
has elapsed from reception of data from the STAl, |
[0048]

At point-in-time T&é where returning of the ACK by thé
STAQ ends, the media is clear agaln The STAl and .the STAZ
both await elapsing of time of DIFS again. In the event
that the media is still clear following elapsing of DIFS
(point-in~time T7), the STAL and the STA2 both start to
“confirm that the medié is clear at a time determined by
random backeff. Here also, the backoff value of the STAl is

set short due to preferential traffic, and RTS transm1551on

is performed before the backoff value of the STA2 at point-




Due to the above-described procedures, order of access
rights is provided to the STA1 and the STA2 conpeti ng
for the access right, according to the degree of
preference of the traffic being handl ed. Al so, though
not shown in the draw ng, the backoff value of the
STA2 al so gradual |y becones shorter, so a situation
wherein the STA2 never gets access rights does not
occur. .[0050] [Non-patertd Bocument 1] Internationa
Standard |1 SO | EC 8802-1.1: 1999(E) ANSI/ | EEE Std.
802.11, 1999 Edition, Part 11: Wreless LAN . Medium
in-Admess8Control (MAC) and Physical Layer (PHY)
Speci fications [Non-patent Docunment 2] ETSI Standard
[O0EPE TS 101 761 1 V1.3.1 Broadband Radio Access
hbtmorks H PERLAN Type 2; Data Link Contro
DPeS E%}éﬁe ai@affta despakled RACLSTHERS poP FAFH R iasiesss

rlghr oaaga}%ent &Dodc%ngce bedbr TSI ‘g%Sh éﬁ%ﬁﬁ%ofﬁfgéﬁgﬁll\fofype
the acpégg Hﬁ[}& C%%%%@L%b &@yaeer re%%% égegég%ri)c,é‘

Cont r ol C) subl ayer n- pat Docuhent 4
therEaﬁ&i&|Héﬁﬂbrﬁbﬁ3§eﬁbtm@1§c kﬁhd%ahKnththwﬁgln the

(published by Prentice Hall PTR) scl osure of
dravpngnt flom backoff value of the STA2 also gradually
becomes shorter, so a situation wherein the STA2 never gets
access rights does not occur.

[0050]
.[Non—patent Documenc 1j

International Standard ISO/IEC 8802-11:1999(E)
ANST/IEEE Std. 862.11, 1999 Editicn, Part 11: Wireless LAN
Medium Access Control (MAC) and Physical Layer (PHY)
Specifications
[Non“patent‘Document.Z]

ETSI Standard ETSI T3 101 761-1 V1.3.1 Broadband Radio
Accesc Networks (BRAN) ; HIPERLAN Type 2; Data Link Control
(DLC) Layer; Part 1: Basic Data Transport Functions | |
[Nonupatent Document 3]

ETSI TS 101 761-2 V1.3.1 Broadband Radio Access
Networks (BRAN), HIPERLAN Type 2; Data Link Control (DLC)
Layer; Part 2; Radio Link Controi (RLC) sublayer
[Non-patent Document 4] |
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Problens to be Solved by the Invention [0051] As
descri bed above, while the transm ssion/reception-
~procedures according to | EEE 802. 11 enabl e the
probl-enms of access conpetition and band guarantee to
be solved, there are several problens which remain
which are listed below [0052] (1) Existence of Point
Coordi nator As described above, | EEE 802.11 provides a
mechani sm for QS comuni cati on by PCF. However, PCF
operates under the preserde of an AP which centrally
governs nedia access. Wth a network having an AP,
mal functi oning at the AP causes a problemthat all
(ponmansdc dtyi @nebecoremlinarall able. Also, there is the.
_problemthat MIs which are at |ocations where '
Dizphffwicc #5 dAVOREIPTt he AP cannot be made, cannot

rticipate in the network. [0053] (2) Problem of
Pr%ésa%’d Br oBuETd Yy the EBVEREI®h with EDFC Wth the

[Oﬂﬁghanisn1of EDCF in | EEE 802. 11, l|inks wi th higher
preference basically can be preferentially passed

evan Mbihputed JfBeiat &EEHé“ﬂHg(yiaﬂgﬁmsgf05Vké¥%ption

However, in the event that nultiple stations
prcietiul-t3neoustyisd alct TEEBNSOE SB1 AhaMiehtAL GProblems of

preference, collisions frequently - 20 occur sjnce.
acaelse bavkefition serd dhodt gudeadiarg toobehsopvabl eheref
| ower ed comuni cation efficiency. Also, there are
are; gg@ggral problems which remain, which are listed below.
[0052]
(1} Existence of Point Coordinator
As described above, IEEE 802.11 érovides a mechanism
for QoSlcommunication by PCF. 'However, ?CF'operates under
the presence of an AP which ceﬁtrally governs medialaccess.
With a network having an AP, malfunctioning at the AP causes
a problem that all communication becomes unavailable. Also,
there is the problem that MTs which are at locations where
communication with the AP cannot be made, cannot participate
in_the netWOrk.
[0053]
(2) Problem of Increased Pfobability df'colliéion ﬁith EDFC
With the mechanism of EDCF in IEEE 802.11, links with
.higher préference basically can be preferéntially passed‘
even without a Point Coordinator such as an AP. However, in

the event that multiple stations simultanecusly start

transmission with high preference, collisions frequentiy




where traffic with |ow preference is set with |ong
| FSs, and under an environnment wherein traffic with
| oner preference is dom nant, the transm ssion right
conpetition is performed follow ng elapsing of |ong
I FSs for all conmunication stations, leading .to the
problem that the overhead is great and conmuni cati on
ef ficiency drops. Moreover, in a case wherein there
-i's no control station suckOas an AP, there is no say
to suppress requests for traffic exceeding the
capacity |l oad of the network, leading to the program
ocdit siheguesd odNdrMiighst c OSEleF £ | AV ngBRBOthdEroblem
fulfilled at all links. In cases where nultiple video
of dtoweard amtmirhiedtibe edftcpeway dedildd)i sheperges assas
great problem [00541 (3) Problem of Beacon Collision.
whege thaffipevioth domf pyafengnee nist iortk widhpiedet BF$s nehd
control station or- conmunication stations operating in
undgg AR PORLTITETY #hepeis et dbhiferigdr LoMRT bt feTardon
..at .predetermmned intervals, wth beacons describ
s B O DR BHF (HSIT T ST PRtGPEoT o1 1 e £ otmed
| |84 ' c . For
o o PR TR B2 03, A e SRR Y |

stathens ASBefi e bOk Ak NG HERGO N hdt ABSMLe8tREd IMgreat
mul tiple stations in the -sane area and on the sane

‘andc hemmehicdtn dpoelifi heehof raasigsuct Moeesbde, and 4 haase 21

Ad- hoc node. [0055]

wherein there is no control station such as an AP, there is
no say to suppress requests for traffic exceeding the
capacity load of the network, leading to the program nbt
requests form higher order layers cannot be fulfilled at all
links. 1In cases where multiple video streams and the like
are provided, this emerges as a great ﬁroblem.
[0054]
{3) Problem of Beacen Collision

At the time of configuring a network; arprédetermined
control station 6r communication stations operating iﬁ an
autonomously dispersed manner perform notification at
predetérmined intervals with beacons describing network
information and the like. Theré is thg'problem of Eeacon
collision in such systems. For example, with IEEE 802.11,
this problem; occurs in the case of performing beacon
transmission from multiple stations in the same area and on

the same'channel, in both the infrastructure mode and the




In the Ad-hoc node, the beacon transm ssion stations
.are defined with random backoff to begin with, so
beacon collision is unavoidable fromthe beginningﬁ
Also, with the infrastructure node, while there is no
problemin the event that only a single BSS exists,
mul ti pl e beacons coexist in a case wherein nultiple
BSSs enter the airwave range due to the network -
rel ocating or a nearby airwave-bl ocking object
noving. In the event that 4lhe beacon transni ssion time
overlaps here, a problemoccurs in that the nearby
stations cannot receive the beacons. [0055] The
Adpresewtiei nventi on has been made in light of the
above descri bed technical problens, and accordingly,
'[095 is a. .primary object thereof to provide a

I ti t I
confuR A GPuBorse, TR PEELS W aRRT EHET GrF RS,
arefaor meg@g%ﬂh @aqg{o%mbam8%§l £y b%gvfn %Il% g::}g\narcl%nl S

y conmmuni cation stations ~ opera i’ng N

colAYE@BANDY Sukh & ifdfHle ¢ r BRNPRS ﬂ@gtﬁ@l%ga eyl Cezu.th the
'~ serving as a control station being disposed.. [0057]

infltasikguatiity thete ,objrack Gﬁei@eLsprr@S@)&bbﬂ.BMemlﬂfb le@ent
provi de a superior wreless conmunication system _

thafi coless siourhrufiSSatikoatdevingld;ipdier Beessns onmuiistatinon
met hod, and - 22 - conputer program wherein an

casg PBRABHIUIH tEPlien BS6a pRtebribe WirHagnarardeiie to

. thequa Itykqgefg% 1%bcatlonnégk Jgglgggggrgfocklng object

moving. In the event that the beacon transmission time
overlaps here, a problem occurs in that the nearby stations
cannot receive the beacons.

[0056]

The present invention has been made in light of the
“above-described technical problems, and accordingly, it is a
primary cbject thereof to provide a éuperior wireless
communication system, wireless communication device,
wireless communication method, and computer program, whereina
a wireless network is formed by communication staticns
_operating in an autonomous distributed mannef without a
device serving as a control station being disposed.

[G057]

It is a further object of the present invention to

provide a superior wireless communication system, wireless

communication device, wireless communication method, and




wi t hout involvenent of a specified control station.
[005%] It is a further object of the present
invention to provide a superior wreless

comuni cation system w reless comrunication device,
wi rel ess communi cati on nmethod, and conputer program
-wherein data transm ssion can be performed while

avoi ding collision in an autononous distri buted
network w thout involvemrem2 of a specified control ’
station. f0059] It is a further object of the present
invention to provide a superior wreless conmrmunication

cofyst &Mpr¥ighk8h e SEhe SOTANHYH GALLABMSSY | £& t M RELBSSetwork
conmuni cati on met hod, and conputer program wherein .

wibkeaporaagkkdsgoal tan dfe appuapehal @l oAy Gedednatbidted
" multiple conmunication stations in a network
w1t davedveyetomirg catecdhisd atomn Ipertadrionng
0 ification with beacons. [0060] It is a further
L %ect of the present invention to provide a superior

| t | nu t
dedtods i FE Eé??&%ﬁf%iﬁ?%% Pﬁ@%%&%siaﬁég%ﬂo%ae'r .
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transmt one to - 23 another. [0061]
computer_program, wherein data transmission can be performed

while avoiding collision in an autonomous distributed
network without involvement ofra specified control station.
[0059]

.It is a further object of the p:esént invention to
provide a superior wireless communication system, wireless
.communication device, wireless communication method, and
. computer program, wherein beacon éollision can be
appropriately avoided among-multiple communication sfations
in a network configured by communication stations performing
notification with beacons. |
[0660] ”

It is.a further object of the present invention to
provide a superior wireless communication sysﬁem, wireless
communication device, wireless communication method, and
computer progfam, wherein an autonomous dispersed wireless
netwprk can be suitably formed while avoiding collision of

beacons which the communication stations transmit one to




It is a further object of the present invention to
provi de a superior wreless conmunication system
Wi rel ess conmmuni cati on device, wreless conmunication
nmet hod, and conputer program wherein the
comuni cati on stations each can autononously perform
sui tabl e aut ononous communi cati on operations in tine
interval units.-[0062] It is a further object of the
present invention to p(pvzge a superior wireless
communi cation system w rél“ess conmunication devi ce,
W rel ess conmuni cati on nethod, and conputer program
wherein a conmuni cation station can perform periodic
anogihgxal transni ssion and reception at each
“Kﬁﬁﬁdetern1ned time interval, while avoiding collision
signal s of other statlons Means for Sol ving the

.Pr9 !g tao@ng%L I@gvgéegf hd. ng:%nsteggnlhésn been Jmade

roble I TST aspect

proarliareegf suﬁeﬂb@%%@gggscoﬁhméﬁ%nt YRSt eh LSSl ess
communi cation systemfor constructing a net wor k by

componfiattah | d¥visteqt WQRs1ek s anGiddidag i bRAGEASod, and
descri bing network-related information to each .other
comphtpredeceran/nedieremm theecomgiostibnnstapaets cachr
control station installed; wherein collision of - 24
Caﬂb@HEaﬁng% rﬁ%rtfeamf FORT RS GHULRBPBORS NRETEHEIGasH on
ons. 1n;Che n mork |s det ected; and wherein

.oper%?i Eloh% erva uni
[0062]

It is a further object of the present invention to
provide a superior wireless communication system, wireless
communication device, wireless communication method, and
computer program, wherein a communication station can
perform periodic signal transmission and -reception at each
predetermined time interval, while avoiding collision with
signals of other stations.

Means for Solving the Problems
-[0063]

The present invention has been made in light of the
above problems, and a first aspect thereof is an autonomous
dispersed type wireless cdmmunication system for

' constructing a network by communication stations
transmitting beacons describing network-related information
to each other at predetermined time intervals; with no

particular control station installed; wherein collision of




resol ved by changing the transm ssion timng of at

| east one of the<beacons, in response to detection of
the collision. [0064] Note however, that "systeni as
used here refers to a logical collection of nmultiple
devices (or functional nodules for realizing certain
functions), and whether each of the devices and
functional nodules are in a single housing is of no
particul ar concern. [0065]4Uader an aut ononous '

di spersed conmmuni cati on environnment, each

communi cati on station perforns notification of beacon

bedd¥na URLAGH; AloPIBARL 01,81 B2 Gl R dribAE VAL Por LIRS
announcing its own existence to other neighboring

withiinethe Métdbik dsCABRUBLEAP! £nd 3NEL) 160U £RriPMhre
stations, and also notifies the network

resodrkidghy atharmging sbe thenscdanon cabing of adt disast one
perform scanni ng operations for each channel and

of thgeboacprncdm sieghranse taeieinctdencefi Hege grelddiiani-on

Oogf t he conmuni cation range of a neighboring station,

[0083d al so enabl es knowi ng the network configuration by.

a in he i mat.i Qn _descri bed .in the beacon.
[ 8%%%?2 hc%ietgg?’ eg%%{ cosn“ﬁswat i c ataisohlsgi(11 atT5h SRErd dgg 4nd

loghikaNSAbifaceidh BeaRAD: §h oAl S, 281 9BPOFLNY: [dgwiice
information relating - 2S -to beacon transm ssion

modtll 8k Nfor |fedlNizS ngasertihe FGHATWALEAt Ao WHealHan eean
obtai n not only network

of the devices and functional modules are in a single

housing is of no particular concern.

[0065]

Under an aﬁtonomous dispersed communication environment,
each communication station performs notification of beacon
information at predetermined time intérVals, thereby
announcing its own existence to other neighbofingr(i.e.,
within a communicable range) communication stations, and
also notifies the network configuration. aAlso, the
communication stations perform scanning operations for each
channel and receive beacon signals, thereby detecting
—rpenetration of the communication range of a neighboring
- station, and also enables knowing the nefwork configuration
by analyzing the inforﬁation described in the beacon.

[0066&]

Also, each cemmunication station includes and transmits,

in beacon signals, neighboring device informatiocn relating




i nformati on of the neighboring station from which
beacons can be directly received, but al so beacon
information relating to a station the next over,
i.e., a hidden termnal, which the |Iocal station
cannot receive beacons from but the nei ghbori ng
station can. 00671 Wth such an autononous di spersed
networ k, comruni cation station newy participating
~first perform scanning operations, i.e., continuously
"attenpt signal reception“or a period equal to or
| ower than a super frane, and confirm existence of
beacons transnmitted-by the nearby stations. In the
to dpagent hadnsol prbrotdmane - r ekri Vielks fgemm, the near by
stations in this process, the comunication station
Wécaﬁl%p%%ﬂ EBeSREAE AR AST HFHPRENg. On
her i n e_case_t hat be cons sn1tted
il Bafl 8 oS A9\ aF A8 Talaflat AL WL RS o7
cand%w egreéﬁyrf@éél%ddeﬁse beds 8L £agh 10k oLhee 1&g ei ved
beacons referred to so as to set a timng at which
relag@tggotfo westaahrcﬁﬁ&yleexesat | Bgest at.icQns at haASER tterminal,
beacons, as the beacon transm ssion timng of the
whilcbc bhe statd lorsta0068]1 catinder reondid ibersonhef edbm Hifte the
communi cation stations are each stationary and the
neighbgaied peidfds 6@%range does not - 26 change, beacon
(00 ? lision can be avoi ded by the above- descri bed
% cedures. On the other hand, in the event that

With such an autonomous dispersed network,
communication station newly participating first pérform
scanning operations, i.e., continuously Attempt signal
reception for a period equal to or lower than a supei frame,
and confirm existence of beacons transmitted by the nearby
stations. In the event that no beacons are received from

the nearby stations in this process, the communication

station sets an appropriate beacon transmission timing. On
the other hand, in the case that beacons transmitted from
nearby stations are received, the neighboring device
information described in each of the reéeived beécons is
referred to so as to set a timing at which none of the
.already—existing stations transmit beacons, as the béacoh
transmission timing of the local station.
[0068]

Under cqnditions wherein the communicaticn stations are

each stationary and the airwave permeation range does not



the airwave perneation range chang~s due to the

comruni cation station noving or the |like, cases can

occur wherein beacon s transnitted by the

conmuni cation stations collide. [00691 For exanpl e,

In a case wherein comuni cation stations of two

systenms out of range of the airwaves of each other

set the sane transm ssion timng conpletely

i ndependent of each other3é but then nove into an

ai rwave perneation range so that airwaves of each are

recei vabler a state wherein the beacons of the
ch&i@d,l oRscenl LbUEi OCiIchn 88740idXd B GIsEabsvéal SO

concei vabl e wherein, follow ng conmmuni cati on stations
degfritwol pystedsraut afn rtargetbér tiend aiimvanesedéneadtnat

other setting the same transm ssion timng.
the griplverel petneieperrd ersngef chasteotder  ta thew

comuni ¢cation station which is capable of reception
COMPEHhCEGTE R sYETeIRS TFErgesT Hherebir exiFEsPngaR 0?35 on

.beacons_transm t.ted ach of the communjcation

g N i o e T R bR T
colup detection of collision of beacons transmtted

‘fromtwo or nore comunication stations within a
[ooE@MUNi cation ranger - 27 collision of beacons is

avoi ded by aut ononous actions of each of the
coRmmnexatplen Shabi oase ihemHangomguhheation stations

of two systems out of range of the airwaves of each other
set the same transmission timing completely independent of
each.other, but then move into an airwave permeation range
so that airwaves éf each are :ecéivable; a state ﬁherein the
beacons of the'sfations collide occurs.

{00707

Or, a case is also conceivable wherein, following

communication stations of two systems out of range of the

airwaves'of each other setting the same transmission timing
completely independeﬁt of each other, a new communication
statioh‘which is capable of reception from both systéms
enmerges, thereby exposing collision of beacons transmitted
by eachlof the communication stations.
[0071]

According to the present invention, upon detection of
collision ofrbeacons transmitted from two or more

communication stations within a communication range,




transm ssion timng of at |east one of the beacons.

[ 00721 Here, the conmunication station which changes

the beacon transnission timng notifies nearby

stations with a beacon describing a warning to the

~effect that the beacon transmssion timng is to be

changed, perforns a scanning operation for at |east a

predet erm ned period, discovers a timng which is not

bei ng used for beacon transm ssion by nearby '

stations, and determnes t¥4i $ to be a new beacon

transm ssion timng. [00731 In a case wherein

comuni cation stations of two systems out of range of
coltliesianr vaviesaafnsedeh agbhdedsky dltmmmons transns ssf on

tinin% conpl etel y independent of each other, but then
eaghppé ChEoCHN HI R eNpeLtAEAPRON Marfensdnghaheai r waves
ek €ach arg.recei%gble collision of the beacons of

rARSOR S5 AR LI D & T BEodRFFEACBR et RE2EBRTUNI cat i on

‘[oo¥kations. 00741 In such a case, collision can be

avoi ded b y one of the~ comunication stations

aukeAO LY YoRMh DEat hén Deasan haRR MRS tiyd ng- of

itself. 'For exanple, in response to receiving a
beakeaCopapiniyyilche ipiayi APt atids tdairdg WhhENomBYwidd a

result in collision imediately prior to transm ssion
beagpnadpeeridningr enverseh§, to hehe erifienitc shabntisd dtdagmon

changes t he -

transmisSsion timing is to be changed, performs a scanning
operation for at least a predetermined period, discovers a
timing which is not being used for beacon transmission by
nearby stations, and determines this to be a new beacon'
transﬁission timing. |
- [00731 .

In a case wherein cOmmunicétion.stations of two systems
out of range of the airwaves of éach other set the same
transmission timing completely independent of each other,
but then move into anlairwave permeation range so that
airwaves of each are réceivable, ccllision of the beacons of
each other can be récognizéd between the communication
stations.
[0054]

In such a case, ccllision can be avoided by éne of the.
communiéation Qtations autonomously moving the beacon

transmission timing of itself. 'For example, in response to

receiving a beacon of another station at a timing which may




beacon transm ssion position of itself. O, in
response to receiving a beacon of another station at
atimng which may result in collision imed ately

-~ follow ng transm ssion of a beacon fromitself, the
conmuni cati on station changes the beacon transm ssion

~position of itself. [0075] O, an arrangenent may be

made wherein, instead of one conmmunication station
aut ononmousl y changi ng t he zgeacon transni ssion tim ng,
a communi cation station requests the other station to

- change the beacon transmi ssion timng upon

ogni zLNg: 1:S4,Q0 fro kY]
T TS e E i S S e L R

bea@bni ESo@WH HEBC0Rhel EaR&Th S84 ©Obd is¥aREonl 0048es AlHDO,
in a case wherein, follow ng comunication stations -

beagbnt Wwoasystenpropbsdtipange disdife abrpwavesreép&aeh to
other setting the same transm ssion timng conpletely
recepdependderaysin efchnother, statiew edmauhinang orhisthamagn
mﬁ%ch IS capabl e of reception fromboth systens '
res

r §RsSOHeT &by 1MBRPLIFRYY CANLWSE bFapEEtIRon of a

wes HAVEELD L% 2260, Bk e SOTUALSELLOr L 0
beabbf €LIMBNLALROBLSE 81 LONSE Wild2 4hi ch beacons  are

colliding to change the beacon transm ssion timng. -
[0029] Changi ng the beacon transm ssion timng as used

here i ncludes stopping beacon transm ssion, as well

aPmowmgrirhegement may be made wherein, instead of one
communication station autonomously changing the_beacon
transmission timing, a communication statién requests the
othef station to change the beacon transmission timing upon
recognizing collision of beacons from receiving beacons of
another station at a timing close to that of its own beacon
transmission timing.
[0076]

Alsc, in a case wherein, foilowing communication
stations Qf two systems out of range of the airwaves of each
other setting the same transmission timing completely
independent of each other, a new communication station which
is capable of reception from both systems emerges, thereby _
exposing collision of beacons transmitted by each of the
communication stations, the newly-participating station may

request one of the communication stations with which beacdnsl

are coliiding to change the beacon transmission timing.




beacon transm ssion timng. [0077] Now, wth the
W rel ess communi cati on network according to the
present information, the conmmunication stations wn
preferential usage periods for traffic due.to having
transmtted beacons. An arrangenent may be nade
wherein the conmunication stations each transmt -a
regul ar beacon just once, and also transmt one or
nmore auxiliary beacons made up of signals sinmlar to
the regul ar beacon, at theé?® predeterm ned tine
intervals. [0078] For exanple,. traffic priority is
set in the auxiliary beacons transmtted by the
Chargininitdat beacenatiomisasidn honhifgcat iwred herade wWith
t he beacons describing priority- related_infornation.
lmFJrPc{etﬁ Storpdnggheasen é‘ﬁéﬁf—sﬁwﬂbeaﬁﬂ‘tﬁeuwﬁér BpHingnthe.
vent that beacon collision occurs, the priority

bea?o 5ﬁn8Fﬁ8F§°%é%H@ﬁ§‘ls referred, and the

[o®f79i nator of the beacon with the | ower priority -
changes it s own beacon transm ssion tim ng. Changing

t heohpagoh t erRnSITireskes &brﬁﬂlﬁl‘glcaastll&zegelﬂﬁggw é@éd%%g
st oppi ng beacon transm ssion, as well as noving the ™.

tob@aﬁpmeseansnmﬁﬁmmutlohuntng.co&ﬁﬁﬁ%ﬂatao&OstAtsemsIﬁtn
the event that a conmmunication station with .which
pref@zesisadr esedt |natiivgsi Soequrahientduco ta hadien

transmitted beacons. An arrangement may be made wherein the
communication stations each transmit a regular beacon just
once, and also transmit one or more auxiliary beacons made_
up of signals similar to the regular beacon, at the
predetermined time intervals.

[0078]

For example,_traffié pricrity is set in the auxiliarj
beacons transmitted by thé communication stations, and |
notification is made with the beacons describing priority~.
related information. In this case, an arrangement may be
made wherein, in the event thaf beacoeon colliéion occurs, the .
priority of each others beacons is referréd, and the
originator of the beacon with the lower priority changes'it
s own beacon transmission timing. Changihg the beacon
transmission timing as used here includes stopping beacon
transmission, as well as moving the beacon transmission
timing.

[0079]




station, beacons cannot be directly. received, so the
priority cannot be conpared with the beacon of the
| ocal- station. [00801 |In such a case, the
communi cation station transnmts a beacon stop request
toward nearby stations, specifying the nunber of
beacons which the conmunication station wants to
place within the predetermned tine interval, and the
priorities thereof. On theggther hand, the '
conmuni cation stations which have received the beacon
stop request detect beacons with priority of or |ower
th h cifi ' he . etermned. time .
el i SIRCILAE Hiak 18 cRRRARENTACE M I wick
- whildhaB8AEbnS DA ISIQRG €UESE i+ SAC Pl hD8den
beacon-ori gi nati ng comuni cati on stations. Due to such
statdmpn} ebeperad iimott be aopBLR] € atd@il widat kentciean
obtain the desired beacon transm ssion timng from
PripragdEncaenrdl e somparethel shanghevdye sanwioththei gvedr i ng
stations which can nmutually receive beacons. [00811
StakfigB: a second aspect of the present invention is a
[Oowbﬁeless communi cation systemfor constructing a
~network by communication stations performng periodic

COMMGAL! D seOPERALLARARACR BEGEELR (UARH LR

interval, with

bea€oit £ €y i gnslsat Eané@@'nﬁéﬁﬂﬁ%-t%tt%hef) EpL& #P0%; the
wherein,. in the event of performng periodic signa
number of beacons which the communication station wants to
place within the predetermined time interval, and the
priorities.thereof. On the gther hand, the communication
stations which have received the beacon stop request detect
beacons with priority of or lower than that specified in the
predetermined time interval, of a number equél to that
specified, and transmit a beacon stop request to each of the

beacon-originating communication stations. Due to such

remote operations, the communication station can obtain the

desired beacon transmission timing from hidden terminals, in

the same way as with neighbqring_stations which can mutually
receive beacons.
[0081]

Also, a second aépect of the preéent invention is a
wireless communication systeh for constructing a network by
communication stations performing periodic communication

bperations at each predetermined time interval, with no




.transm ssion/reception at each the predetermned tine
interval, a conmmunication station attenpts reception
of transm ssion signals fromother stations at |east
at one of prior to the periodic signa
transm ssion/reception and follow ng the periodic
signal transm ssion/reception, so as to detect
whet her or not there is collision between the
periodic signal transm ssion/reception and
transm ssion signals of~ otlhér stati ons. [00821 Wth
the wirel ess communi cati on system according to the
- second aspect of the present invention, under an
confirnidgmaus tadli wparwed oddrruat gataroredaviconmenerein, -
. _Wherein each comunication station autononously
1n g SRRt pet | Rk oriswmERTr 8t s igFerat i ons at
redet erm, ned ti.re interval a co ni cation, station
EransI SSHOP ST TRE Tt &t egcseé%? \%&%ﬁ?cﬁm&f‘eﬂr E¥%F ent i al
intSA08 P LOf @1 & 1SWnt 8kLe; i @gt%hkgcgggion.of
predeterm ned tine |ntervaf, and perform periodic
trAXMNsREeat s ih0peranOBshat Saah disedet ecabped: tde or
~ interval. [00831 In the case of perform ng periodic
prifgansnihsi ey ietepisignatperaidndns iah /eaelption and
predetermned tine interval, the comunication station
foldiomdmgt 8he crapicidds efignalt prarsmission/segeptidn, om as

?gpther station prior to periodic 3 2 signa
to (PhTSHi WaTOHIT &CepLitohlBFE ft I A§ispghafween the

peri/cBISML 25 LV 8R8RE 580 0n PR A1 2nIGhE L MNGINR A 1Ot
signals of other stations.
{0082]

With the wireless communication system according to the
second aspect of the present invention, under an autonomous
dispersed communication environment wherein each
communication station autonomously perfofms periédic
.communication operations at predetermined time inter%als, a
communication station is permitted to obtain a reserved band
ox preferentiél ﬁsage period at a suitable timing witﬁin the
predetermined time intetval, and perform pericdic
communication operations at each predetermined time interﬁal.
[0083] |

In the case of performing periodic
tranémission/reception operations at each predetermined time
interval, the communication station attem?ts reception of a

transmission signal from another station prior to periodic




is collision between the periodic signal
transm ssion/reception and the signal transm ssion of
the other station. Specifically; receiving
transnmtted signals of the other station at a tining
near that of the periodic signa
transm ssion/reception timng of the |ocal station
enabl es collision at the periodic signa
transm ssion/reception timng to be detected. Also,
receiving periodic transmtted signals of the other '
station at a timng near that of the signa
51 AN HLAShP0LL 6 AL 1 ohT BLNG, Ol o b1y sq_l%%lalSt ation
enabl es collision at "t peri.odi Cc Si
trdd=aSRH 88/ 08L& SN, @8 LsNMtBOatLebe ud'@t@fétre@r nb808ddre
Al so, an arrangenent may be nmade wherein, a
is cohiisioat betmedratihen ppet bat 65s S@edIni Ng processing for
at least a predeterm ned period in response to
tregerderion/ BEcerioldn sindntbe shenplertiradiseission of the
transn135|on/recept|on signals, thereby attenpting

othESnfrPmiET on et catave BECRYEING tramgrakted signals
n si on_.of other atlons 0

Of-%%%nég#%ﬁt?%ﬁFl Fafitoht WA VAR éﬂggLﬁfh%ﬁ,o?er%Pdlc

51gh%§n§%§§h9§51%ML'zeEE9% apoi NG %th' Oﬁ‘o%i °£t£9mnn

peri odic si gna transm ssi on reception erel

enab@8pOBSEL 1 detaectthenpeti 6@l d isigpaibet ween the
periodic signal - 33 transmnission/reception and the

| tragisghasionAnsmpgsioontofindeto dihetetscatdon, Al e, S|gnal
transmssion timng of the |oca
receiving pericdic transmitted signals of the other station
at a timing near that of the signal transmission/reception
timing of the local station enables collision at the

periodic signal transmission/reception timing to be detected.

{0084]

Also, an arrangement may be made wherein, a

communication station performs scanning processing for at

least a predetermined period in response to detection of

collision of the pericdic transm1551on/receptlon 51gnals,
thereby attempting conflrmatlon of the state of cyclic
Slgnal transmission of other stations.
[0085]

Now, the communication station may attempt reception of
a transmission signal from another station prior to peripdic

signal transmission/reception, wherein, in response to

detection of collision between the periodic signal



station is delayed, so as to avoid collision with the
signals of the other station, thereby avoiding
collision. [0086] In such a case, the commrunication
station may transmt signals wth description to the
effect that the periodic signal transm ssion timng
has been changed to avoid «collision. The other
station with which collision has - occurred receives
signals with description tg the effect that '
t he- peri odi c si gnal transm%si on timng has been
changed to avoid collision, and can detect collision
with the periodic signals which were to be
trangHsficndgecopt ban mpd tthanshissl orransribeibocaf the
- _station., XOOSZ% Al sqo, the communication stations nmay
OB iFPEAqRN bRheFIIRAL I TBBERORS I t HIUEScPE pEioni sl
e._sche e of signals to b i.odi cal |
St%{%ﬁkﬁgtg§%?¥%cbiﬁgé@ %ﬁ ?H?%gdggéf' & W&%ﬂﬁﬂﬁ?cation
siglAld %ﬁstﬁ@noﬁﬁgfEg%ét&%ﬁ,p@ﬁé£%%§{§ydlﬁ?h collision.
transm ssi on/reception point-in-tinme o gach ot her . In
[ocddeg event of detecting collision in a periodic signal
~transm ssi on/reception section based on infornmation

dedur sbeld 4 rageheaboncomne vedt ifohortat heamzy Strahsnant
the colliding signal transm ssion/reception timng

S1gban Syt e hdrfed.ptiond toobss 1e L ajo thelketormriniaskis on
sig%%?t%ggngg'séggn %ﬁmgggeﬁag been changed to avoid
cecllision. The other station with which collision has
occurred receives signals with description to the effect
that the periodic signal transmission timing.has been
changed teo avoid collision, and can detect collision with
the periodic signals which were to be transmitted following
transmissidn:by‘the local station.

[0087]

Also, the communication stations may notify'each other
with beacons with description of the schedule of signals to
be.periodically transmitted/received. In this Case, the
_commﬁnication stations can extract the periodic signal
' transmission/reception point-in-time of each other. 1In the
event of detecting collision in a periodic sighai
transmission/reception sectioﬁ based on information
described in a beacon received frém a nearby station, the
colliding signal transmission/reception timing can be

changed.




preference to signals periodically transmtted
/received, and rmake notification with beacons
~describing has a preferential order along with a
schedul e of signals periodically .
transm tted/received. Upon detecting collision in a
periodi c signal transm ssion/reception section based
on information described in beacons received from
nearby stations, collisi@d can be avoi ded by changi ng
the timng of the periodically transmtted/received
"signals with lower preferential order. [bo8q] Al so,
[o@esgommuni cation station nmay describe relative
point-in-tinme information fromthe beacon transm ssion
poRhsej ntitd memoiint fettommikdtdan paystati @om ondexr pdrt
of signals periodically transmtted/received. In this
prefgyence ppns rEEdisy ey Lpai otk dluapsmi shsdi { Teersiaghal s
ransmtied. by oth tati ons, the conmunication
and PR OhO Lo SRR b L eDe £ P HES ST R P8I PR (et e of
t 1.11] ti 0 ignal . . on the
prer%%g%lﬁggfg%%%%ﬂji r%?)%i%rn{g%?}ﬁf%rsnéa}}%%éﬁe ? r§olr'3nl I%Zf%eacon
perilRASHL B9 | bR R ekiPr EEOBy ALS CiBRA abPe b PEng S ANAlsS on
periodically transmtted, and detect collision.
in St pppiodid rars@ilssirafAsai soidretregiegnabs pectidrimethsed on
at'the point-in-tine allows collision to be avoided.
inflog@80ion BHcrAbed, ianbarcaryewent vady £ bem metkerbyher ei n
the communi cation station describes, in a part of

‘stagﬁﬁﬁarscolllslon can be avoided by changing the timing of
the periodically transmitted/received signals with lower
.preferential order.

[0089]

Also, a ;ommuﬁicatioﬁ station may describe relative
.point—in—time information from the beacon transmissién
point-in-time of the communication station inla part of
signais periodically transmitted/received; In this case,
upon receiving'periodically-transmitted signals transmitted
by other sﬁations, the communication station can extract the
transmission point-in-time of the transmitting station of “
the signal, based on the relative point-in-time infofmation
from the beacon transmission peint-in-time described in the
signals periodigally transmitted, énd detect collision.
Stopping transmissién of other signals perférmed at the
point-in-time - allows collision to be avoided. |

[0090]




periodically transmtted, information to the effect
that the signals are being periodically schedul ed and
transmtted. Further, information nay be described in
a part of the signals periodically transmtted,
indicating the preferential order of the signals. In
such a case, the canmunication station can change the
periodic signal transm ssion/reception timng with
-l ower priority order, in response to detection of
collision of periodic si@r%ﬂ ~ transm ssi on/ reception.
(0091] Also, the comunication station may attach a
random offset to the transm ssion point-in-tine for
t hélperi adi erraigpmaintt mapshe ssddm/hecepti the The
conmuni cation station may describe informtion
ComIgGAtd CPoS Rkl PartfRRTdPrSet 1Bf2 tARF Tt PAnS§APRR1 BN

e ALt PRt Vs 009372 ARG (1B E6RtGn A oo

| sigvam;aqtsi %@emiﬁgtg&%@aﬂ SPADuTdY %idc@rgagmfé%t -

th periodic”signa transm ssion/reception o
Fursihlr, ORS rkhd t 16 nRGCBe BYscPEsdOriA ROparsCanninyg

operation prior to newy generating periodic signa
sidradnrs pegsbdida Eloe pirdadsmianddseindiatiay cheri odi

signal transm ssion/reception timng to the tine - 36
predpasnitaanwhtete ol itdroniahahs perirodivghspgnase, the

transm ssion/reception of other stations will not
coqﬂggapgtlon station can change the pericdic signal
transmission/reception timing with lower priority order, in
response to detection of collision of periodic signal
transmission/reception.
[0091]

Also, the communication station may attach a random
offset to the transmission point-in-time for the periodic
signal transmission/reception. The communication station
may describe information relating to the random offset of

the transmission point-in-time in part of the signals

periodically transmitted/received.

- [0092]

Also, the communicatién_station may extract a time éﬁén
in which collision with periodic signal |
transmission/reception of other stations will not occur by
performing a scanning operation prior to newly geﬁerafing
periodic signal transmission/reception, and set the new

periodic signal transmission/reception timing to the time




[0093] Also, at the tinme of performng a scanning
operation for obtaining information relating to a
network, the comrunication station may extract a tine
span in which information necessary for obtaining the
information is transmtted, and attenpt signa
‘reception in the extracted tine slot, so as to
efficiently perform scanning operations., .[0094]

Al so, at the tine of acquizg rng one or nore periodic
signal transm ssion/reception sections and perform ng
transm ssion/reception with a desired comuni cation

spat} &ld Qffvi cnt BE) SOMIMINIGRL g@ﬁ&égj{g g&g%ﬁaponi tor the

signal reception staté in perro

trddSMISPisH/QBLEFERI BN o88ELI 9BStiof $A11PRLEOGECur .

signal transm ssion/reception sections, regarding
[0GdH]lch marked deterioration in the signal reception;
state has been detected, may be rel eased,, since it
caflbe, abtihmttdahet hat peofdiminn anischnoiheromimptdlon i s
occurning. .[0095] Al so, _the communication station nay
Lo, HFGrReNgi BT AT RRs HES3FHRY reR ptichHOBks ebhon
access procedures followng . the CSMA nethod .i hvol ving
corBii R BT L THIT BFYao b et Br Mo dPE mi OF A
infoiABRABA! nbaL L A s3Lapgby; Mg &nd 2RUBHLDACK: Ofd
period, in a tim span other than periodic -- 7
travisgidkel| ansd SURPLr 6CERLT OFe SGALIRNENOfhd e iWacted
stations.
time slot, so as to efficiently perform scanning operations.

. [0094]

Also, at the time of acquiring one or more periodic
signal transmission/reception sections and performing
transmission/reception with a desired communication station,
the communication station may monitor the signal reéepticn
state in periodic signa; transmission/reception sections.
Also, periodic signal transmission/reception sections, o
regarding which marked deterioration in the signal reception
state has been detected, may be releasgd,‘sinée it can be
estimated that collision with other signals is occurring.
[0095]

Also, the communication station may performs signal
transmission/reception based on access procedﬁres following
the CSMA method involving signal detection for a
predetermined time on a transport path and standby for a

random back-off period, in a time span other than periodic




[0096] Also, a third aspect of the present invention
is a wreless conmunication systemfor constructing a
network by comrunication stations transmtting
beacons describing network-related information to
each other at predetermned tine intervals, with no
controlling-station/controlled- station rel ations;
wherein, in the event of perform ng periodic signal
transn1SS|on/recept|on at ch the predetermned tinme
interval, a conmuni cation ation describes relative
point-in-time information fromthe beacon -
transm ssion point-in-time of the conmunication

sigpat i (RnSIASSAOPAFECYTt iongsarsipes i ofineAuby stations.

{06§ smtted/received, and collision between beacons

earby stations and S|gnals transmtted and

re%ﬂ'%ed byhngmgs ég 9”% f%géﬁg %v%%%g % f@ a

relatlve poi nt -1 tInEI I on eSCI'I

wisdONal Somhsetyetod w‘gt@&a&w é&ﬁéﬁﬂp&u{gog%étwm hoy

the wirel ess communi cati on system according to the
conrhirritass pact tactoidi g risai thengrieseiingd Mesktibing a

network is constructed by conmunication stations
netyqrkodiedat £y imtninatiiog sachach herhes tdt peadebsrmined

conmuni cati on station ermtted to. obtain a

ting datgsdaband ik m%F@PéﬁPEé+n@s‘arg?etloaéﬁoaara%l%d*
sta l'“otnagle aE]l_glll n'g wrl}e%he rr11 the gt:;edet o m rmin
erva performperitodic CQFFSH E

peﬁraﬁrl@t tsQaﬁa@ttrar;’éus%aea/%@@@éﬂr{ﬂar@%a%ﬁ%hé nterval .
predetermined tiﬁe interval, a communiéation station
describes relative point-in-time information from the beacon
transmission point-in-time of the communication station, inr
a part of signals periodicaily transﬁitted/received, and
'~ collision between beacons of nearby stations and signals
transmitted and:received by other stations is detected based
on relative point—in—timé information described in signals
received from nearby stations. |
[0097] |

With the wireless communication system according to fhe
third aspectraccording to the present invention, a network
is constructed by communication stations periodically
notifying each other with beacons. A communication station
is permitted to obtaln a reserved band or preferential usage

period at a suitable timing within the predetermined time

interval, and perform pericdic communication operations at




[0098] Now, collision can be detected between
‘communi cation stations can be detected by the
comuni-cation stations, which periodically perform
comuni cation operations ever predetermned tine
interval, describing relative point-in- tine
“information fromthe beacon transm ssion point-in-tine
in a part of the singles periodically
transmtted/received. Spexdfdically, the comunication
station may extract the transm ssion point-in-tinme of
beacons of nearby stations, based on relative
ead@igleddterhiBed N{ QidTBlH{1QR-vdesCri bed in the signals -
received fromthe nearby stations, and detect
[0@¥ ) ision with beacons of the nearby stations in the
event that a signal has been transmtted fromthe
| odlgk,statlbniqt camhbesdabepoidhtbatweenmeomp@@Bgtion
Al so, the comunicatjon station may extract the
statiansHicas; BA %%F%ﬁt%dn by, @EOFOWW RE&Fbgas
wh:tSt aj Ieorq% J.cafif' L‘ orre fa:to OItnt ! ope ngl Lnf of rmr:t i on
Jes & heESigral § 3% Ved- 6’@1 tAs RBAr vy

N
eﬁeactelreﬁaedaaﬂn@efr&% 249! [ila§!:19ﬂhvﬂgt I}eq%% gas Qine h%-
nearby stations in the évent at” sig Bhnot
tinfeed@irveflat 1 o then atlRebestahi @fhrﬁs&usts'i@nsﬁgfnt ~in-time
point-in-tinme. [0100] Also, the comuni cation station
in maypaavopd thé|3rngﬂ&slperlaﬂlcdkiyﬂﬂraﬁSMﬁtdéﬁéﬁéddﬂ?ﬂﬁ

col lision of signals. For- exanple,
Specifically, the communication station may extract the

transmission point-in-time of beacons of nearby stations,
based on relative point—-in-time information described in tﬁe
: signals received from the neafbylstations, and detect
collision wifh beacons.of the nearby stations in the event
that a signal has been transmitted from the local station at
the same point—in—fime.

[0099]

Also, the communication station may extract the
transmission point-in-time of beacons of neé:by stations,
based on relative point—in"time information described in the
signals received from the nearby stations, and detect
collision with beacons of the nearby stafions in the event
that signals cannot be received from the other station at
the same point-in-time.

[0100]

Also, the communication station may avoid collision in




"the communication station may avoid collision by
stopping transm ssion of other signals perforned at
t he beacon signal transm ssion point-in-tinme that has
been extracted. [0101] Al so, a fourth aspect of the
present invention is a conputer programdescribed in
a conputer-readable format so as to execute, on a
comput er system processing for performng wreless
conmuni cati on operations under an autononously '
di spersed communi cati on emA ronnent construct ed by
comruni cation stations transmtting beacons descri bi ng
network-related infornmation to each other at
regpedet dondesdctiomefi moddvaliion wftdhigrmls. For example,
controlling-station/controlled- station relations, the
the, CREFARICERDHPT sTiREIR Bedcaioif gretlijoRePat PREPRERD
Qr .generati.ng_beacan signals_describi [ nformatjon
tr%ﬁa%ﬁ%%ﬁ§nt8fagFg?éPJ§P§9goﬁ?rgoﬂgﬁidﬂzEgﬁnhﬁacon signal
tr %00 sbeR-{ Of-agal YahR0nbEAGOl, Yihalsepecel ved.
from nearby stations; a timng control step for
[0lmantrol ling the beacon transm ssion timng; and a.
collision avoiding step for avoiding beacon
coBl&si onsf@mooir espgeti o h Hdagrrsieati onsent {02 a
Al so, a fourth aspect of the present inventionis a -
compyifit BE CHE Y riancddSeri bedai eorpwonpueedabbadibiat so
ormat so as to execute, on a conputer system

f .
as FPoBBESPRY 1 @ FEPPBFRT ngY SHifw M CSESshndpER At i ons at
pex3BER RL e ST AU N A0 LLIR JILENNAL, Ynder 8,
conmunication environnent Wt h no
autonomously dispersed communication environment constructed
by communication stations transmitting beacons describing
network-related information to each other at predetermined
time intervals, with no controlling-étation/controlled—
station relations, the program comprising: a beacon signal
generating step for generating beacon signals describing
information relating to a local stétion; a beacon signal
analyzing step for analyzing beacon signals.réceived‘from
nearby stations; a timing control step for controlling the

beacon transmission timing; and a collision avoiding step

for avoiding beacon collisions occurring with other stations.

- [0102]

Also, a fourth aspect of the present invention is a
computer program described in a computer-readable format so
as to execute, on a computer system, procéssing for

performing communication operations at each predetermined




control ling-station/controll ed-station rel ations, the
program conprising: a signal transm ssion/reception
step for perform ng periodic signal
transm ssion/reception at each the predetermned tine
interval; and a collision detecting step for
attenpting reception of transm ssion signals from
other stations at |east at one of prior to the
periodic signal transm-ssigor/reception and foll ow ng
the periodic signal transm ssion/reception, so as to
detect whether or not there is collision between the
tinft€ rih@@k@af’l g@r@c!ler 2l %H@%%EH’{M e&%fo%eﬁgd‘&' h n
transm ssion signals of other stations. 1 5& &fso,

cortrbil i L RgaspeCiorfcdnhecplegest at IMEMH1QR 1 bSs A igONPUL er
program descri bed in a conputer-readable format so as

Proggapxecup el siony :a acehpubdr t sysieiy s jpnyecessptfot (dtep for’
perform ng wreless conmmuni cati on operations. undera

PerdormiRg cRe T o ienvilgaakehrazomst Tirat/ag cbp t tormatissath on
»~tations Iragsnitth beacons descri bi ng '

ChenBERET K2 TR MR d PN BF RV T bh 1 eadiplotfigpn gletecting

t ' t] [ | s, i th .
Steg gﬁ??o ﬁgn“&q:gtnglt iq%ﬁlf g%lﬁ{’%/g?feta{aﬁsg‘flisggo? e H 1, F5 %Fhe
othBEOGEAM SR 989t & PERCAr $iARa! +gepgL ald NG, Hlep

for generating beacon signals describing infornmation
signel atiagsiti®sianl/@eabptict oM 1Meatay shdnriodic

_analyzing step for analyzing beacon signals received
sighpynt raverbys ssar renspt Bon, &b asi gowabdetect whether or

transm ssion/reception step for describing, in a part
not there is collision between the periodic signal

transmission/reception and transmission signals of other
stations.
[0103]

Also, a fifth aspect of the present invention is a
éomputer program described in a computer-readable format so
as to execute, on a computer System, processing for
performing wireless communication operations under a
communication environment constructed by communication
.Stations transmitting beacons describing network-related
inﬁormatiog to each other at predetermined time intervals,
with no controlling—station/controlled—stgtion relations,
the program comprising: a beacon signal generating step for
generating beacon signals‘describing information relating to
a local station; a beacon signal analyzing step fo:.

analyzing beacon signals received from nearby stations; a




of signals, relative point-in-tinme information from
the beacon transm ssion point-in-tinme, and performng
periodic signal transmni ssion/reception at each the
predeterm ned tinme interval; and a collision
detecting step for detecting collision between a
beacon froma nearby station and signals
transmtted/ recei ved by other stations, based on the
relative point-in-tine |nformat| on ‘described in the
signals received fromthe #hear by station. [01041 The
conmputer programs according to the fourth through
sixth aspects of the present invention define conputer
Slsﬁﬁf&grtéﬁﬁsméééimbé@wept&@oﬁpapefox ety idifngr, mih s opamst
alize_ predeterm ned progressing of a conputer
of Giaie | FebhEre RTIY: ISHAF] (BT Csmsieer oo
accordin fourth through .sixth
be%é,oq’gé:t 5 E the pr eslen _séﬁ?f otPq Pe C%(’)‘Hﬁ‘ﬁt B?rﬁ‘f@t%m
Slé:r?éls%rangmi be: &pf%ee%ru%msg@ m.io, eeﬂa *ﬁﬂede%gemfﬁé& | Yne
actions, and to operate as a wirel ess™ communi cat
inthemiage. aﬁ@tdaVc&i]l]ﬂQsﬁ:rNd@ﬁ:@l:tlﬂ ot IGhhr Wekekessy
communi cati on devi ces and conf| guring a wirel ess
colrile:tawnkbyt‘eéeds 4 hesane fadvant g astatase ahdtsiggnals
W rel ess conmunication system according to the first
tr %”fﬁ‘%&ﬁﬁd( ’Fﬁ‘?‘%ﬂlv% pacsher &hetinnsseiasietyv ent ton.
/é%\}anta 05] - 42 According to the present
re &Rt P }{1 djé dt RFW@F%%% described in the sighals

received from the nearby station.
[0104]

The computer programs accordiﬁg to the fourth through
sixth aspects of the bresent invention define computer
programs described in a computer-readable format so as to
realize predetermined progressing of a compufer system. 1In

other words, installing the computer programs according to

the fourth through sixth aspects of the present invention in

a computer system causes the computer system to exhibit

cooperative actions, and to operate as a wireless

communication device. Activating a plurality of such
wireless communication devices and configuring a wireless
network yields the same advantages as those of the wireless
communication system according to the first through third
aspects of the present invention. |
Advantages |

[0105]



comuni cation system w reless comuni cation device,

W rel ess communi cati on nethod, and conputer program

wherein a network is formed by communi cation stations

operating in an autononous distributed nmanner w thout

a device serving as, a control station being

di sposed, can be provided. [0106] Also, according to

the present invention, a superior wreless

communi cation system wfel®ss communi cati on devi ce,

wi rel ess communi cati on nmethod, and conputer program

wherein data transm ssion-can be perfornmed while

avaceabReifgl td i priedean aHtonoMmUS disshEl-but e re1ess
~ wireless network without involvenent of a spe0|?|e§
comgontircalt ishakiyotem C an 1eq epso bl i cd k7 eAise,

according to the present invention, a superior
wingileglse somponhomt icat imsrthoyst eny ebmml eSS promrEm) Cabéonin

device, = wirel ess communi cation nethod, and conputer
2 NEEgEEmt SwheFBth Py EAEBHNAGRF 1R ot addPise cperating in

appropriately avoi ded anong nultiple conqunication:
an PRERBRGEF et SR BERPPEUFE Y cORTaRPCAEFBIRG a5

i.en P LELcation with ons, can be

S AR 5 B e
[Qliogyention, a superior Wwreless comunication system

W rel ess conmuni cati on devi ce, mﬁreless conmuni cati on
medhed, ancbredmputer tipd ogf &dBntWieRehBion43a flperior

aut ononous di spersed w rel ess network can be ‘suitably
wireless communication system, wireless communication device,
wireless communication methed, and computér program, wherein
data transmission can be performed while avoidihg collision
in an autonomous distributed wireless network without
involvement of a specified control station, can be provided.
[0107]

Alsé, according to the present invention, a superior
wireless communicatipn system, wireless communication device,
wireless communication method, and computer program, wherein_
beacon collision can be appropriately avoided among multiple
communication stations in a network configured by
communication stations performing notification with beacons,
can be provided.

[0108]
Also, according to the present invention; a superior

wireless communication system, wireless communication device,

wireless communication method, and computer program, wherein




formed while avoiding collision of beacons which the

conmuni cation stations transnmit one to another, can be

‘provided. [01091 Also, according to the present

i nvention, a superior wreless comunication system

Wi rel ess comuni cati on device, wreless conmunication

nmet hod, and conputer program wherein the

comuni cation stations each can autononously. perform

sui t abl e comuni cati on operations at predetermned"

time interval units, can %e provided. [0110] Al so,

according to the present invention, a superior

wi rel ess commruni cati on system wi rel ess communi cati on
andevigemncusi dékpsssabmiurileati natwethathn dedscotpuler

ram. wherein a conmuni cation station can perform

foﬁ@@?d@ﬂéesﬁﬁﬁaﬂlnqﬁ%ﬂéﬁ#§§ﬂoﬁfahﬁa¢@ﬁéwﬁﬂ§ﬁ aheeach

redet rn1ne interval, while av0|d|n% coII|S|on
CORRH <& éﬁﬁl §t6’Fl%‘FhetFanS§‘ﬂ5t PBRs? OC%HP%rpr PR
pr&éEEEH According to the present invent . ion, CpS

conmuni cati on can be provided even under a di spersed
for@ntrol environment where no Point Coordinator such

.as a control station exists. Also, each of the

CORMBA} CaddafdiSi@tib0BEe CHe SO RUSE ¥n, Whdafsdand:

the network | oad even under a di spersed control - 44
Wlﬁﬁ%ﬂSﬁoﬁﬂBﬂ@ﬂl@ﬂﬁlQﬁ-Bwetemenw1t¢k35ﬂrcmmmu01eateem|d§ylce,
t he

wireless communication method, and computer program, wherein
the communication stations each can autonomously perform
suitable communication operations at predetermined time
interval units, can be provided.

[QllO]

Also, according to the present invention, a supérior
wireless communication system, wireless communication device,
wireless communication method, and computer program, wherein
a communication station can perform pericdic signal
transmission and recepfion at each predetermined time
interval, while avoiding collision with signals of other
stations, can be prdvided. |
[0111]

 According to the presént ihvention, QoS communication
can be provided even under a dispersed control environment
where no Eoiht Coordinator such as a control station exists.
Also, each of the communication stations can autonomously

understand the network load even under a diépersed control




!

capacity load of the network is requested, just
traffic wwth |ow preferential order can be elimnated
according to the preferential order which the upper
| ayer of the conmunication protocol requests. [0112]
Al so, according to the present invention, situations
wher ei n beacon collision continuously occurs can be
avoi ded even incases of beacon collision due to
. networks crossing or the 44 ke, and the presence of
each node existing in the network can be understood
in a sure manner, so the suppression in occurrence of
enQRARGHE PNs S Ul QfifeS ARGt PRat | ke Gan ebc%e%mh&dﬂclye
i mproved. [0113] O her objects; features, and ‘
capadiant agaes of ﬁHuaqmt@&entlslfaquHSﬂya\desthEQﬁtadnwﬂth
apparent fromthe | ater-described enbodinents of the
lowp paséaretmiadntdoie ramdndbe aé ] Bl nadest riqucirdangade tidet h
reference to the_ appended drawi ngs. Best Mdde for
PreEerphEhgt (iﬁdetrhé“mﬁ@eﬁflﬁoﬁplf@lﬂﬂyerEﬁtfoé}Pﬁents of the
cm&ﬁﬁsgn |nv%g£&g1fmll now be described in detail
WPACT et St d1CE 6t AETUPAW ngs.  [0115] A System
{Olggwflguratlon The conmuni cation transm ssion path
serving as the - 4 5 basis for the present invention

|SAMEdfﬂd@&érdthhtﬁuﬁﬁéFﬁﬁ%sent invention, situations
wherein beacon collision continuously occurs can be avoided
even incases of beacon collision due to networks crossing or
the like, and the presence of each node existing in the

network can be understood in a sure manner, so the

‘suppression in occurrence of connection cut-offs and the

like can be markedly improved.
[0113] |

Other objects, features, and advantages of the present
invention will become more apparent from the later~described
embodiments of the present invention and detailed
description made with reference to the appended drawings.
Best Mode for Carrying Out the Invention
[0114] |

Embodiments of the present invention will now be
described in detail with reference to the drawings.
{0115] :

A. System Configuration

The communication transmission path serving as the




conmuni cation stations configuring a network. The
comruni cation serving as the basis for the present
invention is storage exchange type traffic, with
information being transferred in increnments of
packets. Also, while the follow ng description
assunes that each communication station handles a
single channel, this can be expanded to.an
arr angenent wher ei n nultlple frequency channels are
used, i.e. nulti-channel %ransnission nedia i's used.
[0116] The wi rel ess network system according to the
present invention is an autononously di spersed system
basdenffioguthti presateriaivanai onot sli wiatedre siss nbth pmoMi igde,
and transm ssion control effectively using channe
commEg FAEE S byt HamsnicoOBIrdaUr {MAG) TataRES - haVidg a | oose.
time-division multiple-access structure is. perforned.

Conmug&caﬁencﬁwgc&ﬁ GhesPafivner &hf EFgﬁer%rJfrH’rerﬂtlon
s AE90CONMNLAN, 20 vhgEeln, | ar TRELOR, L fon Hdi56 1Y
ronous sm “Fol'Tow

async access
' traws%§9eae§n basednR + CSVA. p£911élt75] Aﬂém hygicd @R
aut ononousl y di spersed wi el ess connunlcatlon system
folWdeh abNdas EPTPEHIRN SEBLheR +15at@lachP EoMinER T4 i on
particul ar, each communication station notifying
stabégoohandies matsiioglenchaenehamiels wehi be esxmrriverd to.an
nei ghboring (i.e. within comunication range)
arr@sARLANE avpoirist But shRlof freqpnagy shappe &xidierEed and

. also tifies . the netwo
i.e., mulgg channel transmlsskon medla is used

- [011e6]

The wireless network system according to the present.
invention is an éutonoﬁously dispersed system configufation
wherein a coordinator is not provided, and transmission
control effectively using channel resources by transmissioﬁ
(MAC) frames having a loose time-division multiple-access
structure is performed. Also, the communication stations
can also perform ad-hoc communication wherein information is

directly asynchronously transmitted following access

procedures based on CSMA.
[0117]

With such an autonomously dispérsed wireless
communication system wherein a control station ié not
provided in particular, each communication station notifying
- beacon information oﬁ tﬁe channel notifies other neighboring

{i.e. within communication range) communication stations of



configuration. A communication station transmts a

beacon at the head of a transm ssion frame cycle, so

the transm ssion frame cycle is defined by the beacon

interval. Also, each comuni cation station perforns a

scanning operation on the channel for a period

equi valent to the transnission frame cycle, thereby

di scovering beacon signals transmtted from nearby

stations, and anal yzes t-hetg i-nformati on described in

t he beacons to find out the network configuration (or

to participate in the network). Each of the
16£ QRLIRKESLEAN: SIAI QDSNALLY; EaClL oA 0L L he

transm ssion/reception timng-wthin each others
corffignsak$6hon A radmueyeheiby eXSHaRQitiGnBRAREONa ShONEhS,

thereby realizing | oose tinme-division nmultiple-access
at Wine beagerf o ninapsmanddmmatcass d¢yo-lidhe spedha in an

aut ononously di spersed manner according to CSVA
trafsgdegipRsttarL o lerig. dafined sy dthes baapbmckmesval .
Al§¥an$|§ of conmuni.cation ,devices configuring the

W' 6F 68 T COMRATAEALP ot R Y5 R R e BT d PN § R e

' t,.0f esent_inventjon. Wth this

?p%%g?g?gggpégﬁ%ﬁﬁggg Fo%ggy%t%ﬁﬁl?uaﬁ%&ﬁ??iﬁ?%{to the
tra@RRHBL Salf QS ERQP,t@efﬁﬂ?ﬂd%%&oﬁ@k&ﬁgeﬁ%&bon signals

-comuni cation stftation operating in an autononnu§f§
tragissapet sedf v mekrbyt fedebynd oraidgnanyads hag net wor k.
. The drawing illustrates the say in which '
infesmabive aldsarided te Hoe thwaoumgls tod Find oomuniteatiedwork

device #6 are distributed in the same space.

contiguration (or to participate in the network). Each of
the communication stations notify each other of the |
transmission/reception timing within each others
transmission frame cycle by exchanging beacon signals,
thereby realizing loose time—division multiple-access thle
performing random access to the media in an autonomously
dispersed manner according to CSMA procedures.
[0118]

Fig. 1 illustrates a placement example of communication
devices configuring the wireless communication sysfem
according‘to one embodiment of the present invention. With

this wireless communication system, no particular

communication station is provided, with each communication

station operating in an autonomously dispersed manner,

-thereby forming an ad-hoc network. The drawing illustrates

~ the say in which communication device #0 through




[0119] Also, the drawing illustrates the comuni cation
range of each of the communication devices with
-dotted lines, defining ranges wherein not only can a
conmuni cati on device comunicate with other
conmuni cation devices in that range, but signals
transmtted therefromcause interference therein.
That is to say, the comunication device #0 is in a
range capable of comuni cation with the nei ghboring
conmuni cation devi ce #1~ &t —conmuni cati on devi ce #4,
the comuni cation device #1 is in a range capabl e of
comuni cation.with the neighboring conmunication
cotawi ices 180, dé#2icantls e tdhie triontedi Rattihen sdai Seadk?.
is in a range capable of comunication with the
[OhkYlghbori ng conmmuni cation devices #1, #3, and #6, the
comruni cation device #3 is in a _range capable of

cofmiAr cERF ofF MY e UABF gRdOrilfy COBRNBRTR Rt PoFange

devi.ce #2, the comvuni.cation.device-#4, 1S i.n.a range
R Er SO Chn ST LAY HE Sle iR AR

deﬁﬁ{ﬂﬂén !rﬁﬂ?:égnwlg@ﬁ/éﬁ?%ot#gnlﬁlca@nad c%@rmu%@‘éatit%n Oc%evice

comuni caftion device 45 is in a range capab
com@ATdRie ki o MHY (RRmNGE 8APDEA NG G/FIUAKCEELONrange,

‘devi ce #4, and,the communi cation device #6 is in a .
butr srigealeapadhanioftebient Catm ocrewid Hnitke faeegddarttiengin.

communi cation device #2. [01201 |In the event bf
ThajedfotRi AFY c offifumEELnéabeenedavicsg #0capt hma range

C qhunication,devLces,_t ere are commyni cation |, ,
capable of communication with the neighboring communication
device #1 and communication device #4, the communication
device #1 is in a range capable of communication with the
neighboring communication devices #0, #2, and #4, the
communication device #2 is in a range capable of
communication with the neighboring communication devices #1,
#3, and #6, the communication device #3 is in a range
capable of communication with the neighboring communication
device #2, the communication device $#4 is in a range capable
of communication with the neighboring communication devices
#0, #1, and #5, the communication device #5 is in a range
capable of communication with the neighboring communication
device #4, and the communication device #6 is in a range
capable of communication with the neighboring communication
device #2. '

[0120]

In the event of performing communication between




devi ce which can be heard from one conmuni cation
device which is the other part of communication, but
cannot be heard fromthe other conmunication devi ce,
i.e., "hidden termnals". [0121] Fig. 2
schematically illustrates the functional configuration
of a wireless comuni cation device operating as a
wireless station in a wirel ess network according to an
enbodi nent of the present dignvention. The wirel ess
conmuni cati on device shown in the draw ng can
configure a network while avoiding collision by

ceRAEMOLBIRAGL £E S8 WevsRagnel,ace gb&ﬁﬁﬂléyﬁuﬁﬁnE

wirel ess systemin an aufononously dispersed
devdeenuhii eat ¢an renbedi-ae it omi die nibmn@amt:éehoﬁt@éh%

di sposed. [0122] As shown in the drawi ng, the wreless
whighmignibat ¢ drend @eirte o £00cmmsurcionftigoy, edudf camdtter f ace

101, a data buffer 102, a central control unit 103, a
heagda £5Am gbRR rofitiefg COMIMEN1 i om dRvieRess - € r andHidsienon
ter%ghg 106, a timng control unit 107, an antenna 109,
- REFEl ess reception unit 110, a beacon analyzing

E t 112, and an information storage unit 113. [0123]

The |nterface 101 exchanges various types of

|nfiﬁfﬁﬂ|é@ﬁeﬂhEhc@fiﬁ”fﬁﬁué@%Hk@geﬂﬁe(fhﬂkbld%a@érsona!
configuration of a wireless communication device opérating
.aé a wireless station in a wireless network according to an
embodiment of the present invention. The wireless
communication device shown in the drawing can configure a
network while avoiding collision by performing effective
channel access within the same wireless system in an
autonomously dispersed communication embodiment with no
control.station disposed.
[0122]

As shown in the drawing, the wireless communication
device 100.is coﬁfigured of an interface 101, a data.buffer_
102, a-central control unit 103, a beacon generatipg unit
104, a wireléss transmission unit 106, a timing control unit
107, an éntenna 109, a wireless reception unit 110, a beacon
analyzing unit 112, and an information stqrage.unit 113. |
[0123] |

The interface-lol éxchanges vafious types of

information with external equipment (e.g., a personal




- 49 conputer (not shown) or the |like) connected to
the wirel ess communi cati on device 100. [0124] The
data buffer 102 is used to tenporarily store data
-sent from devi ces connected via the interface 101, an
data received over the wireless transm ssion path,
before being sent via the interface 101. [0125] The
central control unit 103 centrally performs nmanagenent
of the series of information transm ssion and ‘
reception at the wirel ess “bmmunication device 100,
and access control of the transm ssion path.
Operation control such as collision avoi dance
comgpngeessinng abowre dr keeaflikhe codme-teld heacba wireless
collision, for exanple, is perfornmed at the central
compRd 8 1aRi €293 ¥B0scessi ng means for avoi di ng
ol.l'i sion include noving the beacon transn ssion

7[0 Gdition of the |ocal station, stopping beacon

transnissi on, £7.0m bhe; S 1ocal st atte&nggraggggeééarneg ALher

e.
stations to c angethe eaco_ntra S & n position

serft! @rBRVEet e DRAKAR-LHAPSHT £5d O IRQFLELONO D! 410 data
stop), but the details of these processing procedures

recsiivbdbeveestid hadellaber t r&fddsioth@abRackar ganafatigng
unit 104 generates beacon signals periodically

sengx¥hanted betamf@sengPghboring wirel ess conmunication
devices. In order for the wreless

[0125]

The central control unit 103 centrally performs
management of the series of information transmission and
reception at the wireless communication device 100, and
access control of the transmission path. Operation control
such as collision avoidance processing at the like at the

time of beacon collision, for example, is performed at the

central control unit 103. Processing means for aveoiding

collision include moving the beacon transmission position of

the local station, stopping beacon transmission from the
local station, reguesting other stations to change the
beacon transmission position {(to move the beacon
transmission position or to Stop), but the details of these
processing procedures will be described later.
[0126]

The beacon generating unit 104 generates beacon signals
periodically exchanged between neighboring wireless

communication devices. In order for the wireless




-- 50 communication device 100 to operate a wreless
network, the beacon transm ssion station of the |oca
station and the beacon reception position from nearby
stations and so forth are stipulated. This
information is stored in the information storage unit
113, and also is described in beacon signal and
notified to the nearby wi rel ess comruni cati on devi ces.
The configuration of beacgp signals wll be described
| ater. The wirel ess conmunication. device 100
transmts beacons at the head of transm ssion franme
cycl.es, .so the transm ssion frame cycle at the channe

COIEA IR IF Fefess L ofintRFERET oh Hewieas 100 TRy ithe
bea%%fn' @%gnpr}{ls?f&i: oﬁ:f’&g.togr X?l \‘?l‘ie [loolc,za7l] sty%%orvlm a[\ ec& %:%Sé
transm ssion unit ! pertorns predetern1ned?
bedBRAULALEOR: $H QLSRG &95mwléae£k§ﬁ%tattrieﬁg MS$1 QN Rfeth
data tenporarily stored in the data buffer 102 and  of
arebeatpnistghal SThiMl Sefothet b elLsdregephi Oe unit 110
~ perforns signal reception processing of information
- infgndebear onorawd tundt] Lka, semt Flsomist Hercnibesl gss
conmuni cati on devices at a predetermned tine. [0128]
beagent $t ik G doddL iefabr ik ingarbacEprpbesiet hod at
the.wireless transmssion unit 106 and_the wreless
complBAG HEOR SR FTo,  UAFi S HYBAE ISR B6nmtARThrLaRALS

feceptl on

wilﬁEEQO@%%cfﬁﬂéaaEE%eEQr fﬁgEﬁﬂf@%é%scbgﬁgﬁgiégéyg%edevice
comruni cati1 on, that

100 transmits beacons at the head of transmission frame

cycles, so the transmission frame cycle at the channel which
the wireless communication device 100 uses is defined by
beacon intervals. .

[0127]

The wiieless.transmission unit 106 performs
predetermined modulation processing for wireless
transmission of data temporarily stored in the data buffer
102 and of beacon signals. Also, the'wireless reception
unit 110 performs signal reception processing of information
and beacons and the like sent from other wireless |
communication devices at a predetermined time.

[06128] |

As for the wireless transmission/reception method at
the wireless transmission unit 106 and the wireless
‘reception unit 110, various types of communication methods

suitable for relatively close-distance communication, that




- 51 <can be applied to a wireless LAN, for exanple,
can be applied. Specifically, the UWB (Utra Wde
Band) nethod, OF.DM (Orthogonal Frequency Division
Mul ti pl exi ng) nethod, CDMA (Code Division Miltiple
Access) nethod,. and so forth, can be applied. [01293
The antenna 109 perforns w rel ess transm ssi on of
signals to another w rel ess comruni cati on device on a
predet erm ned frequency channel, and collects signal s
transmitted from other w rd €ss communi cation devi ce.
Wth the present enbodinent, a single antenna is
provi ded, and transmission and reception are not
carexer Wralliedi ho paraldedless [AN30fod hexaniptieng cennbe ol
unit 107 perforns timng control for transm ssion and
arRld@ht | GRe6E Tidrl Wi dhes§VB ghbimr Wele Baxdiphrethate
acon.transmssion tim.ng.formthe | qcal station at
G R e dypdreinge deshod,
coufze @RI {10 10 1N QTLILNEL ML eLess comIHDT Sati oty
. device s, data transnission recerﬂlon timng Wi H
carPiReEpp@RBYNI cation device, and scanning operation
cycle, and so forth, are controlled. [01311 .The
[0lZ®gcon analy zing unit 112 anal yzes beacon s ignals
recei ved from nei ghboring stations, and anal yzes the
. eXhst ameannand 09opeof e mofwired egei ghboshhgs i elfess

signals to another wiréless communication device on a
predetermined frequency channel, and collects signals
transmitted from other wireless communication device. With
the present embodiment, a single antenha is provided, énd
transmission and reception are not executable in parallel.
[0130]

The timing contrel unit 107 performs timing contrbl for
transmission and‘reception of the wireless signals;. For
example, the beacon transmission timing form the local |
station at the head of the transmission frame'cycle; beacon
reception timing from other wireless communication devices,
data transmission/reception timing wiﬁh otherrcpﬁmunicaﬁidn
device, and scanning operation cycle, and so forﬁh,‘aré
controlled.

0131}

_ihe beacon analYZing unit 112 analyzes beacon signals

 received from neighboring stations, and analyzes the

existence and so forth of the neighboring wireless




- 52 comuni cation devices. For exanple, information
'such as the beacon reception tining of neighboring
stations and nei ghboring beacon reception tim ng and
so forth are stored in the information storage unit
113 as nei ghboring device information. [0132] The
information storage unit 113 stores execution
procedure comands (prograns descri bing collision

avoi dance processing procedures and so forth) for the
series of access control operations executed at the
central control unit 103, neighboring device

coﬂdﬁ%@ﬁggibﬁndéﬁgé@snedF@§ é?%?%ﬁ§U|%§E§%Fat3§ﬂly&*ﬁ“&s the

recei ved beacons, and so th t

beaadhOBOEBHSL. )N chlaﬂ@r;see hypeninet wof kraeeerdifgy to the
present enbodi nent, each conmmuni cation station

neigbbpfieg mmﬁnnnwﬂenéptmahiﬁhnﬁmgpmﬁﬂebefntﬂﬁdaﬁérﬁtored
: intervals on a predetermne channel, thereby
in fBei tpfornatiner shergnpoviig 113 @s npiighbaring device
conmuni cati on range) communi cation stations of own
tnfgematitide, and notify the network configuration. The
{01? ?con transm ssion cycle is defined as a super frane
and is 80 mlliseconds, for exanple. [0134] A

C OFREU NG n@R 1 55 34§ ¥ Wt PBRLT GLpALd g Jlehacks

that it has penetrated a communi cation range whil
probegteai dignmanasbepeodr shg ndd e i Mgnear bys ﬁ&@tamd@)ﬁce
perform ng scanni ng
processing procedures and so forth) for the series of access
control operations executed at the central control unit 103,
neighboring device information obtéined as the results of
analyzing received beacons, and so forth.
[0133]

With the autonomously dispersed type network according
to the présent embodiment, each communicatipn station
notifies beacon information at predetermined time intervals
on a predetermine channel, theréby notifying other
neighboring (i.e., within communiéation ;ange) commuﬁication
stations of own existence, and notlfy the network
confiéuration.r The beacon transm1531on cycle is defined as
a super frame here, and is 80 millisecpnds, for example.
[0134]

A communication station newly participating detects

that it has penetrated a communication range while listening

to beacon signals from nearby station by performing scanning




- 53 operations, and al so can know t he network
configuration by analyzing the information described
in the beacons.. The beacon transm ssion tinm ng of-
the local station is then set to.a timng at which no
beacons are transmtted fromnearby stations, while
| oosely synchronizing with the beacon reception
timng. (0135] Now, the beacon transm ssion
procedures for each cormmy thatlon stati on accordi ng
to the present enbodi nent be described with
reference to Fig. 3. [01361 Each conmuni cati on

station | oosely synchronizes while listening to
oPHEAEONS e d ts he@hknownthheneipeank deafiguraeipn by
an%;nnunlcatlon station energes, the neMIconnunlcatlon

VRGN Ret W Il 855 6R P AnShi & BRAEPHF ng §¥ a f
d h th b t t
beacl%nn%%angrﬂgé oen 1tm t e gﬁcoﬂ) rlanscm SSI ogi?:‘l?kim ngse%

S
existing n|c F one St 6ns° [

to tah%lﬁ%%‘tatt_ hﬁhé}h‘%{oe FRALEORY SAIMUNLALIeBySEALL Hihrby

near by, "the comruni cation station 01 can start

stadtians M viing 1deaqensyathasn g hid ndry thei Bgacdhe
beacon transm ssion interval is 80 mlliseconds

recegédoni bisdirapove). In the exanple shown at the top
tiier in Fig. 3, B0l is a beacon transmtted fromthe

[0188dmuni cation station 01. [01381

Now, the beacon transmission procedures for each
communication station according to the present embodiment
will be described with reference to Fié. 3.

[0136]

Each communication station loosely synchronizes while
listening to beacons emitted nearby. In the event that a
new communication station emerges, the new communication
station sets its own beacon transmission timing so as to not
collide with the beacon transmission timing of already-
eﬁisting communication stations. |
[0137]

In the event that there are no communication stations
nearby, the communication station 01 can start transmitting
beacons at an arbitrary'timing. The beacon transmission
interval is 80 milliseconds (described above). TIn the
example shown ét the top tier in Fig. 3, BOl is a beaéon
transmitted from the communication station 01.

[0138]




- 54 Hereafter, comunication stations newy
participating in the conmmunication range set their
own beacon transnmission tinmngs so as to not collide
with the already-existing beacon placenent. At this

. time, each communication station acquires a
preferential usage region (TPP) imedi ately follow ng
beacon transm ssion (described later), so it is nore
preferably that the beacers4ransm ssion timng of the
conmuni cati on devices be uniformy scattered through
the transm ssion frame cycle, rather than being

comeeBhFab e, coriMNchie cRek RECIAY @ vt HARENESSI Oy
efficiency. Accordingly, with the preSent enbodi nent,

inttte eaoonicétbmsmmgjcoreits tBtar t @th adeaapr QXeABHE:34ion
_the center of the |ongest time span of the beacon

- timiqasy wal 2@ Ehimet o lddsiec wihbarhe(p gy -ekitshiéng ocal

statign. [0139] _ For exanple, let us say that a new

beASHMBIREERFRh - Aalids 63mgppeask cmandRasher skrkion

ac it e OFTHER 0o 2y 0, Ol Segpateshipno o
£o10MHUG BaLESD ga@'xts&nqgsg%nr ﬁ»‘&géa/ﬁ%e%e%%g%% éf %ﬁg‘lé he,

comuni cati on statlon SO as to recogni
moreXpstEsesblefiesf tardpkhcheatMEmasibhoRimsel Sof e

own - beacon transm ssion tinmng at approximately the
compgntiertddn ddwe desabenuhhferwhy efatiteec@omnusigiatien

station 01 as shown in the second tier in Fig. 3, and
tragsmi £ 81pRakioine CARdAY s5RbRer M BEing concentrated,

from the perspective of transmission efficiency.
Accordingly, with the present embodiment, the beacén
transmissioﬁ is started at approximately the center of the
longest time span of the beacon interval within the basic
hearing range of the local station.

[0139]

For exaﬁple, let us say that a new communication
station 02 appears on a channel where only the communication
station 01 exists, as shown at the fop tier in Fig. 3. At
this time, the communication station 02 receives beacons
from the communication station dl so_és to recognize the
existence thereof and the beacon position, sets its own :
beacon transmission timing at approximately the center of
the beacon interval of the communication station 01 as shown
in the second tier in Fig. 3, and starts beacon transmission.

[0140]




- 55 Further, let us say that a new conmuni cati on
station 03 appears. At this tinme, the comunication
“station 03 receives at |east one of the beacons
transmtted fromthe conmunication station 01 and the
conmuni cation station 02, and recognizes the presence
of these al ready-existing conmunication stations.
Then, as shown in the third tier in Fig. 3,
transm ssion is started at_a timng at approxi mately
the center of the bacon im%rvals transmtted fromthe
comruni cation station 01 and the comruni cation station
-02. [0141] Hereafter., each tinme a nei ghboring .
coffpuhhent | bat =t skiyohhatwh yngardammiupdtresidol $tomiingn 03
t he sane algprithn] the beacon interval narrows. For
aPRSgxPp| e Ata8REfioWS/n thRe cOrBREEa I @ StRLEPE. 03, the

canmuni cati on stati-o 4 which appears next sets the
= HaX BN 2L BRORF S80It & EAFNGoaEoRs | PR taea. rom the
confii Xk 0Bl el ¥ £ N8 GeNtak e% th QN dinteryal 5,565, by
t he comuni cation station § and the conmunication

and rakbghiz84, tRNGrmReaekehs LHEsE TRMNEGALLOBL St T on
05 which appears next sets the beacon’transm ssion

contrufii pgtAdn astdtiang .at TAPPS Oxé Btk irheheepherd ofidhein
. bacon intervals set by the communication station 02.
Figand.t heagommmicatisoataraed ont 0. tinfidp42t Mopeothemtely
there is also a usage nethod wherein the _beacon
they CERERT sQF o' HACREs 1BEeBARhS oFrane (EsERPE athon

comtbBt LQPPoR S i358T Bnd EQ0CENLL AN TBANEL s AN dS1e
[0141] ' |
' Hereafter, each time a neighboring communication
station newly participates following.the same algorithm, the
beacon interval narrows. For example, as shown in the:
lowest tier in Fig; 3, the communication statiqn 04 which
appears next sets the beacon transmission timing at a timing'
at approximately the center of the bacon intervals set.by
the communication station 02 and the communication station
01, and morecover, the communication station 05 which appears
next sets the beacon transmission timing at a timing at
approximately the center of the bacon intervals set by the
communication station 02 and the cémmunicatioh.statiOn 04.
[0142]

Note that there is also a usage method wherein the
beacon transmission timings of each of.thé communication

stations are placed in a concentrated manner, and the




- 56 reception operations are stopped for the

remai nder of the super franme cycle, so as to reduce

el ectric power consunption of the device. In this

case, processing for concentrating the, beacon

transm ssion timngs and so forth is perforned

bet ween the communi cation stations perform ng

conmuni cation, and beacons are concentrated at one

place or nmultiple places5% thin the super frane

cycle, and transmtted. [01431 O, an arrangenent

may be made wherein the beacon transmissiontimngis
recE@ltibh AS&IdINGE abet BrapHad arod ARS FeRgk Rfle £ APAGIHY

uni que to the communication station. 1In this case,
supegminane atyadre, Stsat eensowédu@: gileatt rapopaie of

transm ssion data can set the beacon transm ssion
consupPhgor o f ghgoidevica-ti he Bhich celsst phecéssinwdiont o

the next beacon is |ong, and communication_stations
CONGEPRTRTRY N6 Qﬁéﬁ%s%%nsra!a%%%ttlfnﬁegﬁe%rﬁo forth
. rapsm ssi.on timng to a point-in-tine,such that the
s pRPESTRRS Eatrel Bhe ' Sallnf hrohopt T8 Po1 e v
cominlin 0&8€ford,0 aaaegsagogsa{:@{%a‘nrc%?gw&a L Nghe G116 Rand

(transm ssion frame cycle), a smallest. beacon® N
mulkBpEE slladds, withSnSthousgiad cr-and place/mediq of two or

nore beacon transm ssion timngs wwthinthe B.,i,, is
tranemiperdri tted. For exanple, in a case wherein the
m ni mum beacon interval B,,,i,,is stipulated to 5

[O148]1iseconds in an 80-millisecond

Or, an arrangement may be made whereinlthe beacon
transmission timing is set in accordance with a data
transmission capacity unique to the communication station.
Iﬁ this case, communication stations with a great amount of
transmission data can set the beacon transmission timing to
a  point-in-time such that the interval to the next beacon is
long, and communication stations with little transmission
data set the beacon transmission timing to a point~in-time
such that the interval to the next beacon is short;

{0144

However, in order to prevent beacons_from saturating
the band (transmission frame cycle), a smallest beacon
interval B, is stipulated, and placement of two or more
~beacon transmission timings within the By, is not permitted.-
For example, in a case wherein the minimum beacon interval

B _.

mi

» is stipulated to 5 milliseconds in an 80-millisecond




i repg%senteg

sequentially set at approximately the center timing of

-milliseconds, only up to 16 beacons éan be placed in a

- 57 transmssion frame cycle, only 16 conmunication
~stations can be contained in a range wherein airwaves
reach. [0145] Fig. 4 illustrates. a configuration
exanpl e of beacon transmi ssion timng which can be
placed within a super frane. Note that with the
exanpl e shown in the drawing, the transition of tine

within the 80-mllisecond super frane is represented
as a clock where a needl e ves on a circuit in the
cl ockwi se direction. [014 Wth the exanple shown in

Fig. 4, a total of 16 positions O through F fromO to

F are configured as "slots" as points-in-tine where
trapticis ona A5 Ae st coawnBe pér tommmdicatizn sphbiens can
b beacon transm ssion’ t|n1ngs can be placed. described

© WTHTEEE dhck 1T'% §PeseIPeatbrr Hiacsment s
gy4f ormed follow ng the algorithmwherein the beacon

trgnsnission timng of new y-participating stations

ar gigsequentifldatesel abnAPRLONI TR %lxxmb*ﬂ@ SEW&Icon

timng of beacon intervals set by already-existing
tramiseicat £ oming ttliichNsan! Be t fiea @ME Rt thiat aBslipés frame.

stipulated to 5 mlliseconds, only up to 16 beacons
NOﬁﬁaﬁhb@ pliakethd rexampdenghews upertier arewifibat ths to

no nmore than 16 conmmunication stations can

traﬁlérlttuleppatf etime tHéhhst ﬁb?k%—r[uelﬂ#]ecm@ﬂ/ sppenghrans is

and , ‘each beacon
ga éiock wﬁege a needle moves on a circuit in

the clockwise direction.
{0146]
With the example shown in Fig. 4, a total of 16

positions 0 through F from 0 to F are configured as "slots"

as points-in-time where beacon transmission can be performed,

i.3., where beacon transmission timings can be placed. As

described with reference to Fig. 3, beacon placement is

performed following the algorithm wherein the beacon

transmission timing of newly-participating stations are

beacon intervals set by already-existing communication

stations. In the event that By, is stipulated to 5

single super frame. That is to say, no more than 16
communication stations can participate in the network.
{0147]

Now, though not shown in Fig. 3 and Fig. 4, each beacon




- 58 is transmtted at a point-in-tinme having a
slight intentional tinme offset fromthe TBTT (Target
Beacon Transnission Tinme) which is the transm ssion
point-in-tinme of each beacon. This is referred to as
"TBTT offset”. Wth the present enbodi nent, the TBTT
of fset value is determ ned by a pseudo-random nunber.
Thi s pseudo-random nunber is determ ned by a uniquely
defi ned pseudo random segughce TOTS (TBTT O fset
I ndi cati on Sequence), with the TO S being updated
each super frane cycle. [0148] Due to setting the TBTT
is of f=8dmi t@¢@Nak Na Bp SBHE- WAL BN hat/VBg COMIIRYHEAL | ON
. stations have placed the beacon transm ssion timng
intgntimmadameme| of fet thers dper TBTAMETatder Beetoal
beacon transm ssion point-in-time can be shifted, so
Transn ssictghivhe Pebdois wly E6knpULS $romeistpén-tinee
Ofce%/ccle o t he cogflmni.cati Qnh statjions can listen to each
otHEr £eBERRons FtDri I8EGRBGr RG2S cotiimioccafrbn-  With
tat I : 0 on L h anot her. super .
g e A B i ab 7L sTagio0R¢ AR mined
tuf@ﬁ%%@ﬂbéeraﬂéémtﬁﬁﬂﬂérbea§ﬁﬂ§dBQ¥§d&£¥Aﬂd$ﬁdnugbgr i
comuni cation stations include the TOS to be set Tor
deteaalinsdpBy & rameqneyls] eiffinkepHEaES N drfoar BBLLONce amnsh s
notify the.nearby stations (to be described later).
(THIJ1 g se A\l Sndigettivont Segpeesent entioditemoIsebeingn a
case that the comunication stations are in a
UPd5SRer 285V FiP STt di@me cycle.

f0148]

| Due to setting the TRBRTT offset( even in a case wherein
two communication stations have placed the beacon
transmission timing at the same slot in the super frame, the
actual bgacon transmission point-in-time can be shiftea, SO
even though the beacons may collide in one super frame cycle,
the communication stations can listen to each others beacons
(oxr a neighboring communication station listen to both
beacons) in another super frame cycie, so the communication
stations can recdgnize that theif beacons have collided.
The communication stations include the TOIS to be set for
each super frame cyclé in the beacon information, and notify
the nearby stations (to be described later).
[0149] |

Also, with the present embodiment,.evenlin é case that

the communication stations are in a power saving state




- 59 wherein the electric power for the _
transmtting/receiving devices is to be turned off
when data transm ssion/reception is unnecessary, and
transm ssion/reception is not being perforned, each
.comuni cation station is required to perform
reception operations for a predeterm ned period before
and follow ng transm ssion of signals fromthe | ocal

station, i.e., to perform conmunicati on operations for
detecting collision calTetf "Listen Before Send",
"Listen After Send". Transm ssion signals as used

here include both normal data frame transni ssion and
whiyeaigoriher ghsat s8¢ @mwer0 ¥60] L soyarerert tingt heceasiof

not perform ng data transm ssion/reception, the .
de¥uTRtuiSc &P BR StEs DR flarben &afid riedssigei pof Fgception

. _scanni ng _operations by .consecutively qperating the

s ERSRARG ey F8 RRFEro TR GRcBOt verss

peSENELR, S8ERNGSmi £RALL BLyAsLers 3@ Trkd P@ﬁ?et%. &
in the presence of nearby beacons an ether 'there Is

red¥ptivhi bbbhgt Dohd e rTBTErofie theninRal RErIbat bOAS:e Nole
that this scanning operation may be perforned for

foldetwdtigi hgamdmioraigdn o ttlgha D SErsiaC thas 1eas e Ss wieiraei, n

, detection is nmade that beacons or preferentia

1.qrrak®nPssferm pranmydd catéor obhdditipns Eomdetecitinen is
gut,off during a certain preferential transm ssion

co o

68, cahtP$o FoeR Beoope i bédsraretitey Geod"-
Tréﬁgﬁiggﬁoﬁcg!HHJE% %%eEgghoﬂeréxggéfﬁdgybgtgué$rﬁ% a%a%%
frame transmission and beacon transmission.

{0150] ;)

Also, even in the case of not performing data
-transmission/reception, the communication stations are
.required to perform scanning operations by conseCutivély
operating the receiving device over one super frame once
every several seconds, to confirm whether there is no change
in the‘presence of nearby beacons and whether there is no
shiftihg on the TBTT of the nearby stations. Note that this
scanning operation may be performed for detecting abnormal
situations such as cases wherein detection is made that
beacons or preferential transmission periods are colliding,
communication ié cut off during a certain preferential N
transmission period, and so forth (to be described later).
[0151] N

For the scanning operation, basically a full scan is




-- 6 0 performed wherein the reception device is
operated consecutively throughout one super frane,
but not necessarily restricted to this.. For exanple
a partial scan may be perfornmed wherein the reception
device is operated only within a "time span wherein a
beacon is transmtted" which the comrunication
" station recognizes. Wth the present enbodi nent
wherei n beacon transm ssigm timng placenent is
performed such as shown in Fig. 4, the tinme span
“wherein a beacon is transmtted neans before/after or

i i T e L ST T

codB%EEtQae1petE£HﬁdHHH%doﬁﬁ-éﬁﬁ@kathé?e%%QnﬁotOf ot her
stations and so forth. Wth the present enbodi nent,

nedesaardlypubatiingedi thi RhiB. n/ oM ddanpeeondpat€om tdein
TBTT group recogni zed by the | ocal station as TBTT is

nayjéri pedfasnedivhigrefiasthe aadeptian sieivpgkat sngparated
+B"/ 2 ,niIhESeconds as_TBTT is defined as being

onlys WMo InThe' LidlsmiRARC HPPBRLR t AitiemFoBROA PeEraneREt ted”
.point-in-tinme so.as t match the sl owest TBTT. Note -

whip Eher St 2g 1885 at PR crecalna 2ral o WATRt Pl at od

u : : -

O et ad 25 ho "o hatR Thet rasrahi kil Tt oy

plagkhefOMMIINGaldrRBASEaLh 00S Mdul Ant BeySYSt emset g
the point-in-time to match the slowesSt (or fastest)

spafiBFigréire a derceot £d poamimittdd MRahs PE DPBG LD Btk :0\Rr

. the network.
immediately after each TBTT, but is not restricted to this

in the other embodiments.

[0152]

Shifting in TBTT can be confirmed by receiving beacons
of other stations and so forth. With the present embodiment,
that stipulating within -B, /2 milliseconds from the TBTT
group recognized by the local station as.TBTT is defined as
being "fast", and that sfipulating within +Bg /2
milliseéonds as TBTT is defined as being "slow". The
communication station corrects the point-in-time so as to
match the slowest TBTT. Note however, that so long as the

same rule is stipulated throughout the system, the point-in-

- time may be corrected so as to match the fastest TBTT. Thus,

by all communication stations within the system setting the
point—in—time to match the slowest {or fastest) TBTT, the

corrected point-in-time is propagated over the network. .




- 61 Consequently, even comunication stations which
cannot directly conmmuni cate can share the sane
reference point-in- tinme. [0153] B. Transm ssion
Prioritized Period TPP Though the comruni cation
stations transmt beacons a constant intervals, a
station which has transmtted the beacon is provided
preferential rights to transm ssion for a certain
amount of time (e.g., 480 m croseconds) follow ng
transnmtting the beacon.” Filg- 5 illustrates the way in
which preferential rights are provided to a beacon
transmtting station. Wth the present specification,
Coriseiggenpl ¢f eswdt i @mmsedtbbdhon SstdfiichedwASc® cannot
_ Transmssion Prioritized Period (TPP). Also, the
diresihl nFeryugetd ton cgh  share stipersamearre f & péhominvg nthé n-
. TPP is defined as a Fairly Access Period (FAP), and
o muni cation is performed by normal CSMA/ CA bet ween

[01E5 conmuni cation stations during this period. [0154]
.3. 6 illustrates the configuration of a super frane.

'B. Aprshowidind 6 sdraw nds Okl Qigpg beacon transni ssion
~ from each communication statton, a TPPis

appidyh ahed cbfuh heat GaMuRkeaht obr SiatitoBwbLER bas
transmtted that beacon, and follow ng the duration

congfanthel iR valBAFastaatson wittileht he s FPraenditigdaththe

beacon transm ssion fromthe next
beacon is provided preferential rights to transmission for a
certain amount of time (e.g., 480 microseconds) following
transmitting the beacon. Fig. 5 illustrates the way in
which preferential rights are provided to a beacon
transmitting station. With the present specificatioh, this
preferential section is defined as a Transmission
Prioritized Period (TPP). Also, the remaining—éectién of
the super frame following the-TPP is défiﬁed as a Fairly
Access Period (FAP}, and communication is performed by
normal CSMA/CA between the communication stations during
this periecd. |
[0154]

'Fig. 6 illustrates the configuration of a super frame.
As shown in the drawing, following beacon transmission from
each communication station, a TPP is appropriated for the
communication station which has transmitted that beacon, and

following the duration of the TPP a FAP starts, with the FE-

ending at the beacon transmission from the next




- 62 - conmunication station. [0155] Each
. communi cation station is permtted transm ssion in
intervals of SIFS with regard to beacon and packet
transm ssion within the TPP of the |ocal station, and
is permtted DIFS + backoff transm ssion for other
packets. That is to say, each tinme a beacon is
transmtted, an opportunity for preferentially
transmtting data is obtaiged. [01561 Al so, while
each conmuni cation basically transmts one beacon for
- each super frane cycle, in sone cases, a
ynj [ ion is permtted to transmt
Conu;tlpkg%hbgg%g%ggbr beacon-1ike signals, and a TPP
[oTway be acquired each tine these beacons are
transmtted. In other words, a comunication station
camasbcusenpikfarient sahtl 6RNSIERSIOR t e HESOAK &GOS Jidn in
~accordance with the nunber of beacons transmtted per
intgfyerd st pAnBIFNow, tha degacdntehbedran apchpankent i on
station always transmts at the head of a super frame
CrEEE ShPR WhERiul thed TRP RérHee Insdorrtatann. taed is
econ suhsequ beacons transmtted at other
pe%l%%ﬁgsg?% 19ant}[’qatﬁ g HF AP b S WP o BFEEE sSPAF I E e
Thtliledo" auy) |4 ALY +108AC0DSa cod AP Pranshii @4 an
illustrates the operations for a commni cati on
oppilrdth® 8yt fostifdrdrcaRs Bl §51 OFhBaGR t0hgaad PP 88U @ ned.

and FAP
f0156]

Also, while each communication basically transmits one
beacon for eéch super frame cycle, in some cases, a
communication station is permitted to transmit multipie
beacons or beacon-like signals, and a TPP can be acquired
gach time these beacons are transmitted. In other words, a
communication station can secure preferential transmission
resources in accordance with the number of beacons
transmitted per super frame. Now, a beacon which a
communication station always transmits at the head of a
super frame cycle will be called a "normal beécon", and the
sec¢ond and subsequent beacens transmitted at other timings
or acquiring TPPs or other objects will be called “auxiliary
beacons”. |
{0157]

77 Fig. 29 illustrates the operations for a communication

station to start transmission each of a TPP section. and FAP




- 6 3 - section. [0158] In a TPP section, follow ng
transmtting a beacon from the |ocal station, a
conmuni cation station can start transm ssion
followi ng a shorter bucket interval SIFS. In the
exanpl e shown in the draw ng, an RTS packet is
transmtted fromthe beacon transm ssion
station' followng the SIFS. The subsequently
transmtted CTS, data, and ACK packets are also
transmitted in SIFS frame Ghtervals in the same way,
so the series of communi cati on procedures cannot
executed w thout interruption from nei ghboring ,
secgtimni.ons. [0159] Conversely, with a FAP section, the
beacon transm ssion station starts transm ssion after
(0l983dnding by for a LIFS + random backoff, the same as
with other nearby stations. In other words, al
confiudi Tat iRT 4Rt | bRt QUSSR y tHRDVE REFSRIE From

t andom backoffs. the e

O 1517 38 67 |
the ABRET SR PIA, AkRmiln LADEEM, A ohorat (Sha i T

trala¥k 891 bh ARSI i 02 8 REREOR . i d et 4 ntbEy IR A5t atrion
is nonitored for the duration of a DIFS, and i n the

thee¥RApl8adhouh@nmeHeadtdwth@Ararlwrisngatkds 44 e, i.e.,
in the event that there are not transm ssion signals,

tragsmahtedi bawkohe bsacper foamed ssdod Buatiher fdgllidwdng
event that there are no signals transnmtted

theqgfFag- t His sibreduanRis peaskenitited £Fansddtta e dind\BCE

packggg gggaa%ﬁj%§aggm ggggtfh(glﬁgT%ka%nggtervals in the
same way, S50 the series of communication procedures cannot
executed without interruption from neighboring stations.
[0159] | |

" Conversely, with a FAP section, the beacon transmission
station starts transmission after standing by for a LIFS +
random backoff, the samé as with other nearby statiﬁns. In
other words, all communication stations are_uniformly
provided with transmission rights by‘random backoffs. 1In.
the example shown in the drawing, following andther étation.
having transmitting a beacon, first, the media station is
monitored for the duration of a DIFS, and in the event that
the media is clear during this time, i.e., in the event that
there are not transmission signals, a random backoff is
performed, and further in the event thaf there are no
signals transmitted during-thié time, a RTS packet is

transmitted. Note that the series of packets of CTS, data,




- 64 ACK, etc., transmtted owing to RTS signals, are
transmtted at SIFS frane intervals, thereby all ow ng
the series of transactions to be executed w thout
being interrupted by neighboring stations. [01601
According to the. traffic managenent nethod of signals
descri bed above, transm ssion rights can be
preferentially obtained by communication stations
wi t h higher order of prefgrence setting shorter frame
intervals. [0161] However, the basic increnment of a
Transm ssion Prioritized Period TPP is fixed to a
ACKGORRLANt £ PEL LM QUL s ok O BT RFUBLL B LN L N STRLL €51
beacon interval, and - foll ow ng b I'§,"transitionis

at M8 EealéPintdiveh s, S tBePERY 0sh 1 WSk Redbdries of
conmmuni cati on stati ons obtal n conmuni cati on ri ght S

tramsdertions f 0r rhe exsichic 08 Sw Ot h QOB nlgF$n 88 gD By
backoff. Accordingly, in the event that a
nelghkruhng aftaniomst-at i on needs a cormuni cati on band
[Olgéﬁeeding the Transm ssion Prioritized Period TPP
ai nabl e by one beacon transm ssion per super frane

d f h | t he ,
coReath A U Ehe, LS PR e iR ndhRy shanebhs
desbeshdgSad iR NUraBknPearAn £ X! fe {é€%¥gh %5%%

acquire TPPs. Note that in the event tha e obj
obth$né® b emiinlandi of ONSLEIH Y &1l AYERGr Prder of

Transm ssion Prioritized Periods TPPs is al so
preferenissigdtaingnshhirsecabiyme intervals.
[01le61]

However, the basic increment of a Transmission
Priofitized Period TPP is fixed tora constant period equal
to or smaller than the smallest beacon interval, and
following this, transition is made to FAP, which is a period
wherein all communication stations obtain communication
fights under uniform conditions of common IFS and random
backoff. Accordingly, in the event that a communication
station needs a communication band exceeding thé
Transmission Prioritized Period TPP obtainable by one beacon
transmission per super frame‘due_to a request from the upper
layer, the communication station can transmit auxiliary
beacons besides the normal beacon for example, to further
acquire TPPs. Note that in the event that the object is to
secure band, consecutive arraying of Transmission

Prioritized Periods TPPs is also permissible. In this case,




- 65 TPPs can continue for a period exceeding the
smal | est beacon interval. [0162] Fig. 30 illustrates
the way in which a communication station transmts
mul tiple virtual beacons called auxiliary beacons to
I ncrease the Transmi ssion Prioritized Period. the
exanpl e shown in the “draw ngs, the conmmunication
station #1 discovers a beacon slot open in the super
franme and places its own xiliary beacon there,
thereby obtaining nultipl® TPPs in one super frane,
in order to. secure the comunication band requested
fromthe upper layer. Note that as described above,
TPPH FErg confiprer Echre reusles whereilingt biee ewiadileng FfRcon
. _Ls elimnated during the TPP of the conmunication
N3N #1 with regard to sections wherein the
rof ni cation station #1 has secured continuous TPPs,
thereby using this a consecutive TPPs. In a system
when gi N30 8 SURAIr @M hb Su &P Ml QIHiRY, 12N BRmunication
aut ononousl y di spersed manner by exchange of NBO
stdtnifoor mabheni t amuiMaidiable rbeac obeasdd Laneheasear chad
taking into consideration the hidden term nal _
begsroglsl &€m inoredee ndtehGdahemi obt o e migphiaridedsbPagiod. In
auxiliary beacons is sinple. [0163] Fig. 31 is a
thes e XpEPL ¢ afRI Sitb FHGi dgPunes . athe rasdmaygication station
nmuni cati qn._devi ce operating as a comruni cation

#1 PRFPORTF P RIRE St Go8it OBRBOUT idth SUHRT fEES ARl e of

plék%% gEQ“@@Q’adﬁMiiary beacon there, thereby cbtaining
multiple TPPs in one super frame, in order to secure the
‘communication band requested from the upper layer. WNote
-that as described above, in Fig; 30 there are cases wherein
the existing FAP is eliminated during the TPP of the
communication station #1 with regard to sections wherein the
communicétion station #1 has secured continuous TPPs,
thereby using this a consecutive TPPs. 1In a system wherein
a super frame is configured in an autonomously dispersed
‘manner by exchange of NBOI information, an available beacon
slot can be searched taking into consideration the hidden
terminal problem, so the method fof obtaining band using
auXiliary beacons is simple.
[0le3]

Fig. 31 is a state transmission diagram of a wiréless
communication device operating és a communication station in

the present embodiment. In the ekample of the drawing, two




- 66 states are defined; the "preferentia
transm ssi on node", equivalent to a TPP period
wherein the | ocal station has .acquired preferentia
transm ssion rights, and the "normal transm ssion
node", equivalent to a FAP period wherein no |oca
station has acquired preferential transm ssion rights.
[0164] Under the nornal operation node, the
communi cation station stagds transm ssion follow ng
standing by for PIFS + a random backoff. [0165] Now,
follow ng the beacon transm ssion timng TBTT of the
stdQGAlars! AbiEORe @ ring “@r_%%@xlaﬁ@i‘iin 4 Ldr1ch 1508 cReRGeIM,
the node nakes transition to the preferentia
equiraismits $boa TEE @enther @byraidr ensnicesiloBtREi 6% ikdzed
Period TPP is obtained. [0166] In the preferenti al
acquimesivibssiforempidd, treansisssbonrightght sndanhbenormal-
acqui red without interruption from neighboring
trafsapissRen By raksiveilagti ho S FRH pawd ofnvhe ey no
104§116%Lt1h§ qggnunication s%ation,continues in the
Srefarentlafs (1 rrdsPERT Rt dr tAaFPRLSHT ¥3iToghts -
roiRgijoritized Period TPP of a length equivalent to the
band amount required fromthe upper layer. [0168]

- TheAde paE themdP Poﬁé‘fjé@ﬂ:r@%cﬁgi Bfe t Qodeifn 1 e 14RON
station starts transmission following standing by for PIFS +
a random backoff.

[0165]

Now, following the beacon transmission timing TBTT of
the local station arriving and transmitting'the beacon, the
mode makes transition to the preferential transmission mode,

whereby a Transmission Prioritized Period TPP is cbtained.

{0le6]

In the preferential transmission mode, transmission
rights can be a;quired without interruption from neighboring
stations, by transmitting in SIFS frame intervais._ |
[OlG?J

The communication station continues in the preferential
transmission mecde for a Transmission Prioritized Period TPP
of a length equivalent to the band amount required from the
upper. layer.

[0168]

Then, upon the TPP ending and going to FAP, or upon




- 67 receiving a beacon from another station, the
node returns fromthe preferential transm ssion node
‘to the normal operation node. [0169] Also, Fig. 32
illustrates another exanple of the state transm ssion
di agram of a wirel ess comuni cation device operating
as a communi cation station. In the exanple of the
drawing, in addition to the "preferential transm ssion
~ node", equivalent to a TPP period wherein the | oca
station has acquired pFeP rential transm ssion
rights, and the "normal transm ssion node",
~equivalent to a FAP period wherein no | ocal station
reCRAY1RE i PERF P EFeRepnP By ralpmiicssi 6herhghe steturns
"p£gferen I al Lrgn m ssi pn node” uivalent to a

from SHS R 58T DrEBra r|f??%@ﬁ?ﬁﬁ?Qdeﬁég%Gftgﬁoﬁ?ﬁﬂal

Ope§g@£ggquh§ defined. [0170] Under the normal
~~ operation node, the conmunication station starts
[o1epansm ssion followi ng standing by for a normal frane
period of PIFS plus a random backoff. 'During the FAP
pexisag, Fdlgl. omlhisaddtes shathenSembhdlian dfhenhsystene
transmt according to PIFS + backoff. [0171] Now,
trangini sad oy dilkgrbmacdHne twiarnsld sssicommun it aigi IBHEwifce t he
| ocal station arriving and transmtting the beacon,
OPEEREING f5U& FRREYNEFANEIR iR iHehe Ipr BRretiicdle of the

transmi ssi on, node,- .
drawing, in a&%ltlon to the "preferential transmission mode",

equivalent to a TPP period wherein the locai-station has
acquired preferential transmission rights, and the "nbrmai
transmission mode", equivalent to a FAP period wherein no
local station has acquired preferential transmission rights,
a "preferential transmission mode",'equivalent to a
Transmission Priorifized Peridd TPP of another station, is
defined.

[0170]

Under the normal operation mode, the communication
station starts‘transmisSion following standing by for a
normal frame period of PIFS plﬁs a random backoff. -During
the FAP period, all communication stations within the system
transmit accbrding to PIFS % backoff.

{0171]

Now, following the beacon transmission timing TBTT of

the local station arriving and transmitting the beaéon, the

mode makes transition to the preferential transmission mode,




- 68 whereby a Transmi ssion Prioritized Period TPP is
obtained. [0172] In the preferential transm ssion
node, transmi ssion rights can be acquired w thout
interruption from nei ghboring stations, by
transmtting with standby periods of SIFS which is
frame intervals shorter than PIFS. The conmuni cati on
station continues in the preferential transm ssion
node for a Transm ssion-Rsgoritized Period TPP of a
 ength equivalent' to the band anmbunt required from
t he upper |ayer. Then, upon the TPP endi ng and goi ng

whéféﬂ@“%;TEQﬁsﬂyggléﬁtﬁng% Qghtpgrpégff¥§”F| %gtained.

transm ssion node to the norna oper ati on

rofm73] Al so, upon receiving a beacon from anot her
station and entering the preferential transm ssion
peldinodhef ptdrerstiatli amanthessioge makegs treapgi dsiam t o
a non-preferential transm ssion node. In the

righfit pesf BPeRtURl red arsHioysi dntenpert lar divom ssigrbising

started fo|ll ow ng standin for a eriod wherein a
Sta}%ﬁ’d‘&m BRCkBTH T o Shitod h BF #asiiiniRaT $oeieh 021 § B which

than_th FS t J
s bt B B R et O T A S R S o
stéﬂﬂ%nohhﬁflﬁﬁé§|fH1ﬁﬂgﬂp@gféggnfﬁgﬁrgkaﬂéﬁi%%ﬁ&hoﬁb&é)for

FAP, the node returns to the normal transition nod
a Transmission Prioritized Period TPP of a length equlvalent°

to the band amount required from the upper layért .Then,
upon the TPP en@ing and golng to FAP, the.mode returns from
the preferential transmission mode to the normal operation
mode .

[0173]

Also, upon receiving a beacon from another station and
entering the preferential transmission period of that
station, the mode makes transition te a non-preferential
transmission mode. In the non-preferential transmission
mode, transmission is started following standing by. for a
period wherein a random backoff is added to DIFS which is a
'frame interval even longer than the PIFS frame interval in
the normal transmission mode.

[0174]

Upon the TPP of the other stationrending and making

transition to FAP, the mode returns to the normal transition

mode.




- 69 [0175] Note that while an exanpl e has been
descri bed above wherein a conmuni cation station
consecutively attenpts transnmission in D FS frame
interval s during TPP periods of nearby stations as
well, there are cases wherein no transmssion is
attenpted during TPP periods of other stations, and
t he conmuni cation station goes into a power saving
. state by turning off the power or the |ike. Al so,
rat her than consecutively &t tenpting transmssion in
DIFS frane intervals, exanples of application include
attenpting tFansmi ssi on foll owi ng confirmation of the
[OTPY being released by other nmeans. [0176] Wile
normal beacons are transmitted for network
coffatguEhet ovhileuxinl eapyprbedevhdemre desandhipdt abvean
order - to acquire Transm ssion Prioritized Periods

whegssn as&°FﬁB?%F?E%°Wu§tﬁéé8nf6?n%ﬁquﬁ%ﬁ%%ﬁﬂ§Ft8Hpts
tré 1%%%% Ignan¥gr¥} %egg nrvéP cﬁﬁk&%ﬁ é?%%%ylég%ere

In an auxiltrary eacon

nee?ft%/ (‘s%%%%oiil\@eése'%ﬂn' ¥hkREOLPRILAN. o Lel3LiiROL0 TPP
acquisition is included in the auxiliary beacon. In

t rabnfDslsh BRI XA i@t &N davxhl | BFy Q3R ¢&NobRer
configured of one bit (or around several bits) of

statnfogsrathdnthie ddrewefitetiot hatattime Sjogmalinics depawpr
transm tted upon acquisition of a TPP. [0177]

saving state by turning off the power or the like. Also,

rather than consecutively attempting transmission in DIFS

frame intervals, examplgs of application inclﬁde attempting

transmission following confirmation of the TPP being

released by other means.

[0176]

While normal beacons are transmitted for network
configuration, auxiliary béacons are transmitted in order to
acguire Transmission Prioritized Periods TPPs; so there is ’
no need for all information included in a normal beacon

(described later) to be described in an auxiliary beacon.

Accordingly, there are cases wherein only information

relating to TPP acquisition is included in the auxiliary

beacon. 1In an extreme example, an auxililary beacon can be
configured of one bit (or around several bits) of
information to the effect that the signal is being
transmitted upon acguisition of a TPP. |

[0177]




- 70 Also, in an autononously dispersed comruni cation
system a franmework for realizing Transm ssion
Prioritized Period TPP acquisition by comunication
stations can be realized even without using auxiliary
beacons. Wth a systemwherein auxiliary beacons are
not used, network operations (collusion avoiding
operations) the sane as those of a case of using

auxi liary beacons to nottf%0that a Transm ssion
Prioritized Period TPP has been acquired can he
realized by describing, in a part of the signals

tr anssi t i gdani ROt dneous OPMYDNE SN hidlih®BaPaYh NYystem,
obtained a Transmission Prioritized Period TPP, a

a fregsagekt forheeafixdoty Tratstiiesien ghalariarieebdebPagiod
transmtted using a Transm ssion Prioritized Period
TPPrppqurRe L4eR &Y carupkicatpennetaki¢nheandbscripbbiized
r. The connunicjﬁion Etations notify each other

| at . .
VST “HBOPECBPET DT ParEmYs BPBROBT mi Y 2 UR CBRNEReTein
autdiiBlg bBCSHPEL - [3TR, RS ed. PN Beagan 51 gndl

not i atron or descrlp?lbnnln a pa 5 tha signal s

(coldeBias LP&:idata opkhafBondndefandom v 2¢66SS Egea nedia

by CSMA procedures in an autononously disperse
of mmingrauwhiiery eabicanBgtbonsei £ i tRrtdiavirshfBmak {dpl €
access. [01781 Wile an exanple has been illustrated
Prigeitinhdr@ériach@PPhbbasonetn ansyuitddngast ati poabized Dy
the TPP imedi ately follow ng beacon transm ssion,
desCRaPings Ho hdd bt BTbeher e59ralt dorarsTihisd e ahe

com%&gggggfggtsgg%%ogehgegggmggiéigg a Transmission
Prioritized Period TPP, a message to the effect that the
signals are being transmitted using a Transmission
 Prioritized Period TPP. The details of this point will be
described later. The coﬁmunication stations notify each
other of the reception/transmissién timing of each other
within‘the super fréme, based on beacon éignal notification
or description in a part of-the signals such as the data
frame, and randomly access the media by CSMA procedures in
an autonomously dispersed manner, while realizing loose
time;division mﬁltiple access.
[0178] :

While an example has.been iliustrated here wherein the.
beacon transmitting station starts the TPP immediately
following beacon transmissiorn, there is no need to be

restricted to this, and an arrangement may be made wherein a




- 71 TPP starting point-in-tinme is set at a relative
position (point-in-tine) fromthe beacon transm ssion
point-in-tinme, for exanple. [01791 Also, while
description has been made in the above description
that preferential transm ssion rights are provided
only to the communication station during TPP, but the
comuni cation station called up by the connunlcatlon
station during TPP is alsg provided with a
Transm ssion Prioritized ﬁerlod TPP. Basically,
transm ssion is given preference with TPP, but in the
event that it is known that the [ocal conmunication
TP%tsa*ﬁréﬁnﬁaQOWWW% traperiat Butrelahbdbvhepositbidron
Lch it wants to transmt, to the
<p?%§ﬁﬁns$£@%bﬁ?c§‘ﬁhﬁgpﬁacﬁ%§§ﬁﬁﬁnﬁﬁS&OBOP?f%b Hedddge
S gent to the "other station". [01801 On the
. ﬁa in.the "case that the local station has
[ofnnnsn1tted a beacon but has nothing to transmt and
does not know whet her other stations have information
t 0OAbgo, twhansndesedipoidhendso®aknshadié oin dHY Sbove
comuni cation-station does not perform comuni cation
desgyapiitonshatr eriedgueshesl theanspriesépentigits are
transm ssion rights granted by the TPP, and transmts
PrOydeRfngPlad S thes GPRMuRHeR He Station S¢ming TPP, but

e ARSI B3, TER LA Spany, LoL Lot 10, 21 no
station during TPP is also provided with a Transmlsslon
Prioritized Period TPP. Basicaliy, transmission is given
preference with TPP but in the event that it is known that
the local communication statlon has nothlng to transmit but
another station has information which it wants to transmit
to the local station, a péging‘message or a pollihg message
may be sent to the "other station".

[0180]

On the other hand, in the case that the local station
has transmitted a beacon but has nothing to transmit and
does not know whether other stations have information to be
transmitted to the local station, this communicatibn-statidn
does not perform communication operations, relingquishes the

preferential transmission rights granted by the TPP, and’

transmits nbthing. As a result, another station start

transmission in this TPP time span; following elapsing of a

DIFS + backeff or PIFS + backoff.




- 72 Taking into consideration the fact that TPPs
i mredi ately follow transm ssion of beacons as shown in
Fig. 6, an arrangenent is nore preferable wherein the
beacon transm ssion timngs of the conmunication
stations are scattered uniformy throughout the-
transm ssion frame cycle rather than an arrangenent
wherein the beacon transm ssion timngs are
concentrated, fromthe perkpective of transm ssion
efficiency. Accordingly, with the present enbodi nent,
beacon transmi ssion is basically started at

[ompproxi mtely the center of the |ongest tine span of
beacon intervals in the range that can be heard by
i t §eking GOntcaumsddetrhel eni shalfetathaagerpet hod

~ Wwherein the beacon transm ssion timngs of the

imesihtieil € af ¢ blevs ttatansmd sgien of deetbdns ascehosnt LatBids.
manner and the reception gperations are stogped in

®r Fe SEEABEFITY” triamSirs Br 6T atfe WiRTSdD $H2a8caten
e s o O B R R R 9281

ehavior’at. the tirne I'si

scaliteeLaSsn NETMRNK AceaLHLNY EﬁétéP%ﬂ%&i%@@EnegP§§%'E?Hre

generally the Sane principle ca n be applie

ratheac@han C |d:15a@reavat dRRE L. BP &I RRS oW thak &g8d i drD
collision of.. nornmal beacons one w th another,

timgobki srencafcemaratkdbedeansthant apeickiaeyobeacons,
and collision of auxiliary beacons one with another.
tragppesseet &fifgwdrescyer i daFesdingly, w3th the present

embediment, beacon trénsmission isAbasically started at
approximately the center of the longest time span of beacon
intervals in the range that can be heard by itself. Of
course, there is also a usage method wherein the beacon
transmission timings of the communication stations are
placed in a concentrated manner and the receptidn.operations
are stopped in the remaining transmission frame cycle, so as
to reduce the power consuﬁption of the devices. |
[0182] | |

In the behavior at the time of coilision in the
wireless network according to the present embodiment,
.generally the same principle can be applied for beacon
collision avoidance operations with regard to collision of
normal beacons one with another, collision of normal beacons
and auxiliary beacons, and ¢ollision of auxiliary beacons

one with another. Moreover, signals periodically




transmtted each super frane (data franmes and so
forth) by acquiring Transm ssion Prioritized Periods
TPPs can also be handled in the sane way as beacons
with regard to collision detection and collision
avoi dance operations, due to the nature of being
transmtted and received in super frame intervals.
For exanpl e, the sane advantages can be obtained with
regard to processing of collision of Transm ssion
Prioritized Periods with Aé auxiliary beacon
transm ssion as well, by collision detection and
collision avoidance procedures the sane as with the
trapasé tobdbeaclhnsiperAcecondi hdhtyy fruntelseanfiobd omimidy) by
collision of auxiliary beacons and Transm ssion
ACPATrePpt FZRUSPeYSi6ds PYPPEitizrddiiniogs TBEfhotammlalso be
acons, W ll be described as collision, for the sake
hangi Sgats

_ bPe TYBIPYCAS FrameeFortt® 6o BbdcorRilgsien
detghky§£rgﬁgscéﬁhiga%?nggéiﬁgﬁggEﬁﬁ%lé@%gns}rgh to the

escri ptl on. e?(anp e . . mat eapon O a _beacon
nat@ub0peNBAShY HasReH 8663 WkP! A% iGRAMIAT SA3d O S¥st em

according to the [0184] Wth the exanple in the
intervals. For example, the same advantages can be cobtained
with regérd to processing 6f ¢ollision of Transmission
Prioritized Periods ﬁith no auxiliary beacon tranémission as
well, by collision detection and cellision avoidance
procedures the same as with_the‘case of beacons.
Accordingly, in the following, coliision of auxiliary
beacons and Transmission Pfioritized Periods TPPs, in
addition to normal beacons, will be described as beacon
collision, for the sake of ease of description.
[0183] |
C. Frame Format of Beacon

Fig. 7 illusﬁrates an example of the format of a beacoﬁ
frame transmitted with fhe autonomously disperséd wireless
cémmunicatioﬁ system according to the present embodimeﬁt.
[0184]

With the example in the drawing, a beacon includesra TA
(Trénsmitter Address) field, which is an address, uniguely
indicating the originating station, a Type field indicating
the type of the beacon, a NBOI/NBAI (Neighboring Beacon -

Offset Information / Neighboring Beacon Activity




(Transm tter Address) field, drawing, which is
indicating the originating station, a present

enbodi nent. a beacon includes a TA an address,

uni quely Type field indicating the type of the
beacon, a NBO /NBAI (Nei ghboring Beacon O fset

I nformati on / Nei ghboring Beacon Activity - 74

I nformation) field which is reception point-in-time

i nformation of beacons reddi vabl e from near by
stations, a TAOS (TBTT O fset |ndication Sequence)
field mhich is information indicating the TBTT of fset

Infaednea iobesef & bedvhialove) reBep hors ypamtiaareigycl e in
whi ch the beacon has been transmtted, an ALERT field
infgmadtioni nf TBITorchargesvanlle Dtdiemesgblyssbétions, a
i nfformati on which should be passed on, a TxNumfield

TOW‘N @EBTTnAf Eatles tdicaaApnnEearereoficdd whieh ithe -
t h f t d
o L S Ao PR TR SRS Ve aRa (OFF e abr | ol
b f tt
ab W) BSERO b0 S dfieDEICPD Ll i EASFne oL AN TS Ml

tréd&mﬁﬂ@e&Yﬂ@hfﬁﬁﬂﬁi E&e@@sgéfk§¥%ﬂﬂﬂﬁ @ﬁ@@ efaddies heacon

in an 8-bit length bitmap fornmat. th the present
-other sorts of information which should be passed on, a

TxNum field which indicates the amount of resources which
the communication device has secured preferentially, and a
Serial field indicating_an exclusive and unique serial No.
'assigned_to the beacon in a case of transmitting multiple
beacons within the super frame cycle.
[0185] |

In the Type field is described the type of the beacon
in an 8-bit length bitmap format. With the present
embodiment, whether the beacon is a "normal beacon™ which
the communication station transmits just once at the heéd of
each super frame or an "auxiliary beacon" transmitted for
obtaining preferential transmission rights, is indicated |
with values from 0 through 255 indicating ﬁriority, as
information for identifying which the beacon is.
Specifically, in‘the case of a normal beacon, which muét be‘
transmitted once every super frame, 255 indicating the
greatest priority is assigned{ énd for auxiliary beacons, .

cne of the values of 0 through 254 which is equivalent to




enbodi nent, whether the beacon is a "normal beacon”

which the communication station transmts just once

at the head of each super frame or an "auxiliary

beacon"” transmtted for obtaining preferentia

transm ssion rights, is indicated wth values fromO

through 255 indicating priority, as information for

i dentifying which the beacon is. Specifically, in the

case of a normal beacon, which nust be transmtted

once every super frame, 255 indicating the greatest

priority is assigned, and for auxiliary beacons, one

of the values of 0 through 254 which is equivalent to
the piEortihg pf ithd thradffittheisrasfigned.s assi gned.

[0186] Wth a systemwherein auxiliary beacons are not
[03f%fdd, the Type field can be described in a part of

h%, %gnals to _indicate the priority of reservation
pF

ferehiied “isage" 6‘f"”s}r3g‘=\¥é’l bepgara Framforsee
thel_ Tg RELI QLGN Y ot SROSLLIEd . a'}t“‘a'fclﬁhgh By, ved

e period or a eren age perio

:anﬁ%tate EQ&%:.OEHGCYN%@I rfegswaﬁf»oﬂ ra‘rogo@asslegengﬁa%p rd;algeg
the position (reception point-in-tinme) of beacons of

of REahbysstadtizoNTamehicehthbelipgalpestiatiienils eanaklietel,
receiving in the super frane. Wth the present

in ehbobi Mentresarfvednuskon pet&d ny woprefierphhoehemagef
the recejved beacon is described in a 16- bit |ength

pergednBBE bt i@t . since a maxi num of 16 slots for

[0187]

The NBROI fiel& is information describing the position
(reception point-in-time) of beacons of neérby stations
which the local station is capable of receiving in the super

frame. With the present embodiment, information relating to

the placement of the received beacon is described in.a lo6-

bit length bitmap format, since a maximum of 16 slots for
placing beacons are provided within a super frame, as shown
in Fig. 4. That is to say, the normal beacon traﬁsmission
point-in-time is mapped to the head bit (MSB) of the NBOI
field as a reference, the pbsitions {reception points-ih—
“time) of beacons which the local stétion is capable of
receiving are mapped to bits at relative positibns from the
normal beacén transmission point-in-time of the local
station,'l is written to bits éofresponding to the normal
and auxiliary beacon relative-position {offset) and relative

position (offset) of receivable beacons,‘énd the bit



pl aci ng beacons are provided within a super frane, as
shown in Fig. 4. That is to say, the nornmal beacon
transm ssion point-in-time is mapped to the head bit
(MsB) of the NBO field as a reference, the positions
(reception points-in- tinme) of beacons which the |oca
station is capable of receiving are mapped to bits at
relative positions fromthe normal beacon
transm ssi on point-in-tim@éf the local station, 1 is
witten to bits corresponding to the normal and
auxi liary beacon rel ative position (offset) and
podidliahisv@orpaspbndithg @bl sehdrofeT£ECRIV abket DeRs onss 1217
the bit - 76 positions corresponding to other .
at bl ative positions are left at 0. [0188] For
exanpl e, under a conmuni cati on environnent wherein ‘a
i mum of 16 conmuni cation stations 0 through F are
co t ai ned sho in Fi in the event that
nf EXR-of o ﬁorg?‘&h’tc@&lgﬁ RBOH - ¢ 8’fherem
- mamqmogeolglgoqm&%qgm&g sehidicates, Lhat, "beacons of

conmuni cat1 on COI’TTTUnI ca aetl on 9

conta@neHCL8! ¥ROE in THEL 45 1.0 SAY.evlnkScAREked in the
event that a beacon is receivable wth regard to a

‘coriuhicattesporutiing Docréliees edratNBog EReidion of a
recei vabl e beacon, and 0, i.e., a space, is assigned

"1108, PABO @0 {40 ", hichis simbtcateceithed. "bdsms tdfe
reason that the NBB is 1is that the local station

COMPHBRS AT+ S RGNS, LafBd 109U iss thaRkekR B OR HHe are

recggégﬁigm. That is to say, 1 is marked in the ewvent that

a beacon is receivable with regard to a bit corresponding to
the relative position of a receivable beacon, and 0, i.é.,‘é
space, is assigneq in the case that this is not received.
Also, the reason that the MSE is 1 is that the 1ocal_statioﬁ
transmits beacons, and 1 is alsc marked at the position
matching the point-in~time of the iocal station transmitting
auxiliary beacons as well.
_[01891

Also, while the description abbve has.been made
assuming that the NBOI field is transmitted and received in
a bifmap format corresponding to the peoint-in-time in[the
super frame, confiquring the NBOI field in a bitmap f&imat
is not necessarily indispensable, and the object of the

. present invention can be achieved with an arrangement

© . wherein this is configured of an information group




mat ching the point-in-tinme of the |ocal station
transmtting auxiliary beacons as well. [0189] Al so,
whil e the description above has been nade .assum ng
that the NBO field is transmtted and received in a .
bitmap format corresponding to the point-in-tinme in
the super franme, configuring the NBO field in a
bitmap format is not necessarily indispensable, and
the object of the present_jnvention can be achieved
wi th an arrangenent whereimthis is configured of 'an
information group - 77 indicating which tine span in
. the super frame is used for communication, and is
indiqqtiage i ichahing tared dndtheceined frames ifonaed Swuch
othat. t he above-descrjhed processing can be perforned..

COHGGR 1 R 02Dt § &1 1FETRERHY i bFPRHBVEeha8dpeRre itk 11
hat .t h rel ative positigns oints-in-ti.me)._of the
a at ? n' € M R Lq S |
: %r ansmtted and - recelved Beacon é]a‘?reocr?grs%gg, CFRPe
pe@rifexi,n-tine of the preferential transm ssion period
can also be marked in the NBO as a matter of course,
[oddegreby, in addition to detection of beacons one with
anot her, collision of signals which are periodically.
t r Ahsmi twheidleusiesgriibei dn ardsoves $iagn bePni vadd i tZedt Peei od
TPP wi th beacons, "and col lision of signals which are
relsdivgdPest tirns amsinteaiinoking t9f difst hspnsmitiedlang
be dgtected. : o . .
received beacons are marked, the point-in-time of the
preferential transmission period can also be marked in the
NBOI as a matter of course, whereby, in addition to
‘detection of beacons one with anothér, collision of signals
which are periodically transmitted using the Transmission
Prioritized Period TPP with beacons, and collision of
signals which are periodically transmitted one with another,
can also be detected.
(0191}

Also, the NBAI field is for reducing hidden terminals
with regard to beacon reception;.the NBAI field is set in
the frame format of the beacon,'and information identifying
"beacons which the local station actually performs reception
processing for" is described in the same format as the NBOI
field. The NBAI field has bits placed based on the
transmission point-in-time of the normal beacon of the local

station in the same format as with the NBOI field, and

information for identifying the TBTT which the-local station




[0191] Also, the NBAI field is for reducing hidden
termnals wth regard to beacon reception; the NBAI
field is set in the frane format of the beacon, and
information identifying "beacons which the |ocal.
station actually perfornms reception processing for"
is described in the sane format as the NBO field.
The NBAI field has bits placed based on the
transm ssi on point-in-ti+we7®of-the normal beacon of the
| ocal station in the same format as with the NBO
field, and information for identifying the TBTT which
actel |p§é@ﬁ'0r§ﬁs atbQdpti ofB pr%%‘é'é@h.n@efcgf)rlrg; deBCeRLLQN:
processing for is described in "bitmap format. [0192
bithfee cmmmani.cati on stations do not receive beacons of
other stations in the sleep node state. Accordingly,
[0§%2]the sleep npde state, beacons are transmitted in
the state that all zerges are set to the NBAl bits
(e%é@pFO%‘f*mt%lﬁ& Atatipeside it wReeLseabeatadns of
erf%rtlogsbeaqﬁp transn}s On t he ot he

and,
f17é connunlcatlgﬁps?ﬁa%g%g%ﬁier@ﬁﬁoﬁ ng{y' in ‘the
sle%%"%@ cation ale %Qeaw;}?%g i Sl ion, gpg{ég‘% | s

for recei vi ng norma eacons e near

allareroper hee n@sk dd thli §paaseitcde t2EQrt RO SHB irred
in the state of ones set to the NBAI bits

in-¢ameesponik Nigpdad tsheatibacept fomipr) Blescbh- tiaes{EBELEh) .
of the normal beacons of the nearby stations.
On the other hand, upon the communication station entering a
communication state with another station, operations for
receiviﬁg normal beacons of the nearby stations are
performed. In‘this case, beacons are transmitted in the
state of ones set to the NBAI bits corresponding to the
reception points-in-time (TRTT) of the normal beacons of the
nearby stations.

[0193]

In the event that a nearby station is transmitting an

auxiliary beacon, 1 is set to the NABI bit corresponding to

the reception point-in-time (TBTT) of the auxiliary beacon
received, only in the event that the preferential

transmission with the auxiliary beacon is determined to be

- made to the local station. Whether the preferential

transmission with the auxiliary beacon is being made to the
local station or not is determined based on whether or not a

communication state has been established with the




[0193] In the event that a nearby station is
transmtting an auxiliary beacon, 1 is set to the
NABI bit. corresponding to the reception
point-in-time (TBTT) of the auxiliary beacon
received, only in the event that the preferentia
transm ssion with the auxiliary beacon is determ ned
to be nmade to the local station. Wether the
preferential transm ssion mnth the auxiliary beacon
is being nade to the |ocal®station or not is
determ ned based on whether or not a conmunication
state has been established with the - 79
compiTAftden ehatien i wransmdndhingt thy 4ure ldaxyl baayon.
eacon. [0194Y Further, in the event that the
[0 %@lplent of data transn1tted in the TPP accessory to
th |I|ar acon fo each auxi,liar on is
SpEuRHien: o (oo ST8re “bha ot Tetins BRaT oig e
tré;%rnrl%@gn%nahé OI'EIEh%crcgggeE OB PR, J.l%&gebeg&l Do
of the auxiliary beacon is 3et to 1

eadlDEUxidf ¥ roeBsibnier @b cl Feckesy ps&frét sefctt be faiss) s
determned to be the local station. That is to say,

the WBAICbMMUNbCEdspamddhat tontHet escdgESnWbet her i Ft e
to set the NBAI bit to 1, according to whether or not
(TRIa 8éth?a?@xlﬂkﬁﬁwoﬁeﬁﬁansh$t%%ﬁ1@hlthelylﬁ@rspan and
%£1 gnal transm tted by the other station using TPP
au éat‘fé’ahgﬁ??? afrerednt fRe| 6%5+PJs%& iodn the. data whet her

de%% gﬁgFg;ES ﬂéx%%e ﬁ%%g staQ§§Q§ %g1recel¥§ égf, the
communication station determines whether or not to set the
NBAT bit to 1, according to whether or not the auxiliary
beacon transmitted on the time span and the signal
transmitted by the other.statioh using TPP are transmitted
to the local station (i.e., whether or not the leocal station
needs to receive the signals).

[0195]

On the ofher hand, the station which has received the
‘beacon obtains an OR of the NBAI bits in the received beacon
by shifting according to the beacon reception point—in—time'
accqrding to the same procedures for compiling the Rx'NBOi
Table (described above}, and determines whether or not to
perform transmission forbidden processing in each TBTT set
in the super frame.

[01%¢]

In the event that the OR of the NBAI bit is 1, the




[0195] On the other hand, the station which has

recei ved the beacon obtains an OR of the NBAI bits in
the received beacon by shifting according to the
beacon reception point-in-time according to the sane
procedures for conmpiling the Rx NBO Table (descri bed
above), and determ nes whether or not to perform
transm ssion forbidden processing in each TBTT set in
t he super frame. [0196] - lgp t-he event that the OR of
the NBAI bit is 1, the - 80 conmunication station
sets fromthe TBTT point-in-time or a point-in-tine

cor&mrg%taltxoﬁr @gt t o, that tf%faueﬂe Bl gpg#taggft%e or a

st1 pul at ed e maxi mum | ength set

pon&aqelnthﬁ@géngmcl@ torarsmsstiof: farligdgen statfin so as
to not obstruct beacon reception of other stations.

peHoweveipulated ey etrenmakhatmt hengtBT bf IBThecbessON
transm ssion point- in-time of the |ocal station,
be%ﬁﬂ@néﬁﬂﬁ%ho?Pf%NQﬁqmﬁ@ﬁsSpP@cE@%ﬁ#ﬁﬁansSﬁ@¢8pe$©o¢mfnp
the frame including beacon_ information is

notl PRt riet REATPLIPCPHREN T STHA FIStdrBS - o However,
o ELEEREELVAT SRS, LS B b e o
in¥im@ IBTdhOffReh LhePEACON 18RRI NG GE§B§&%

with. Providing a TBTT of f set enables actu eacon
prddeaBsAly SBd oibtDQeRtrolrielj NBnd e Shirkt edceveid hdhen
ingiiigiion-is transmitted.
[0197]

The TOIS field stores'a pseudo-random sequence for
determining the above-described TBTT offset, and indicates
how much of a TBTT offset the beacon is being transmitted
with. Providing a TBTT offset enables actual beacon
transmission point-in-time to be shifted even in the event
that two communication stations set beacon transmission
timings to the same slot in a super frame, so even though
the beacons may collide in one super frame cycle, thé_
communication stations can listen to each others beacons (or
é neighboring communicatiocn station listen to both beacons)
in.another super frame cycle, 30 the communication stations
can recognize that their beacons have collided.
fol98]

'Fig. 8 shown the TBTT and actual beacon transmission

point-in-time. As shown in the draﬁing, in the event that




that two communication stations set beacon
transmission timngs to the same slot in a super
frame, so even though the beacons may collide in one
super frame cycle, the comrunication stations can
listen to each others beacons (or a neighboring
comruni cation station listen to both beacons) in
anot her super frame.cycle,.so the comuni cation
stations can recognize that their beacons have
‘collided. [0198] Fig. 8 dllown the TBTT and actua
beacon transm ssion point-in-tinme. As shown in the
drawing, in the event that - 81 the TBTT offset is
thelafBmred fASe el NG R0z’ beDnd | SH: @foin_‘EIﬁrtIIﬁgTof" 20
m croseconds, TBTT + 40 m croseconds, TBTT + 60 '
TBTH,c T6FEcondd niftBTEeec8@sm EBDBecolidmic¥BFEcend9d) TBTT +
m croseconds, and TBTT + 120 m croseconds, which TBTT
60 grirgepecandi, FBTsed Blomicr aserrnssi-ofBTE det P mi ned

. h f ' I d the TQ S i s, updat ed.
i SERSHRST LPTerceichy 800 Lhe 100 e undaled e
aBPEROLUEd Bl Lhe ROl L LL T Al Lheccomuplcats on.

- cycikegnahs tform@neshepgatagion or the like, all zeroes
or the like are stored to the TA S, and transm Sssi on

[01l99]made to nearby stations capable of receiving
beacons to the effect that the beacon transm ssion
tifdoy tin $hei aeerbutidehotrdrsrperion nexhnatt tehe

pert0re0a ot AR boi Rt M1 oY Gne® gt Cat fon |

station intended, due to detection of collision with signals
form another station or the like, all zeroces or the like are
stored to the TOIS, and transmission ié made to nearby

stations capable of receiving beacons to the‘effect that the
beacon tranémission timing this time could not be-performed
at the intended point-in-time. Specific usage forms of thé

TOIS fieid will be described later.

[0200]

The ALERT field stores information fo be.transmitted to
nearby stations in an abnormal state. For example, in the
event that there are plans to change the normal beacon TETT
to avoid beacon collision ér the like, or in the event of
requesting stopping of auxiliary beacon transmission to‘a
nearby station, a description‘ié made in the ALERT field to

that effect. Specific uéage forms of the ALERT field will

‘be described later.




TOS. field wll be described later. [02001 The ALERT
field stores information to be transmtted to nearby
stations in an abnormal state. For exanple, in the
event that there are plans to.change the normal beacon
TBTT to avoid beacon collision or the Iike, or in the
event of requesting stopping of auxiliary beacon
transm ssion to a nearby station, a description is
made in the ALERT fieldt &2 ~that effect. Specific’
usage forns of the ALERT field will be described
later. - 82 [0201] The nunber of auxiliary beacons
foashijch the station is transmtting in the super frane
cycle is described in the TxNumfield. Since the
cofpemwdis o istakidharyg lgpamemsawhPPh the estation is
preferential transmssion rights, follow ng beacon
trapsph§RiBgi bh, theheupgtbéraneé aysdd ilar jebeatbnd im ttien

t he er frame cycle is equivalent to the percenta
| TxNBf“ £i R8s ?‘@sSHWE&l%?@% StardAn| 4F | s;/l‘éeém i

eandp Lransilsal %gﬁ BELLAR TEEp o B on S REH g

aSSI gne eacon 1 n case

‘ traHanié@i@n be@feommwgkhb@ g&aﬁ ng&éé&ﬁ‘s'&t téh%ln to

the Serial field. An exclusive uni que nu
supdestrametfdle eachqofvihenbeacans %é@@%ié@%ﬂ“ﬂlmen

the super frame, as serial Nos. beacons. Wth the

whepeégerﬂsqurces are preferentially secured and
transmission is performed.
{02021

The serial No. assigned to the beacon in a case of
transmitting multiplelbeacons within the sﬁper frame is
written to the Serial field. An exclusive and unigue nuﬁﬁer
is described for each of the beacons trénsmitted wifhin the
super frame, as serial Nos. of beacons. With the present
embodiment, relaﬁive point-in-time infprmation indicating
what number in order TBTT the auxiliary beacon is being
transmitted at, based on the normal beacon of the local
station, is described in the Serial field as the seriaero,
[0203] | ”

=While normal beacons are.transmitted for network
configuratiqn, auxiliary beacons afe transmitted in ofder to
-acquire Transmission Prioritized Periods TPPs, so there is
no need for all information included in é normal beacon

{described later) to be described in an auxiliary beacon.




enbodi nent, relative point-in-tinme information
i ndicating what nunber in order TBTT the auxiliary
beacon is being transnitted at, based on the nornal
. beacon of the local station, is described in the
Serial field as the serial No. (0203] Wile normal
beacons are transmtted for network configuration,
auxi liary beacons are transnmitted in order to acquire
Transmi ssion Prioritized Periods TPPs, so there is no
need for all information BActuded in a normal beacon
(described later) to be described in an auxiliary
beacon. 8 3 . Accordingly, there are cases wherein
Accorbyng Dy OrireddeOzrer ehaés Nghdx@ iPRrAGqihSbimadi drS
included in the auxiliary. beacon. [0204] Also, wth
relatipgt e TR ragiguiadki dh ary bedeuiss! dnethetaunidd@ry
collision of signals which are periodically
beacpEnsmi tt ed/ recei ved using the Transni ssion
[OZPﬁ'oritized Period TPP wi th beacons, and collision of
glgnals which are periodically transmtted/received
0 | t h,.anot hey, .ha Lpt y
o PRI TTe eV s A aE e oAy IR afBInEE
useRer £O0i Caldry Jdf @RgAhit egdi@caireedsigRats11onNe W th
anot her, by describing, in a part of the signals
trahsahsted fredaiped theng orhialMreatsindB ssbat Poivhiavizieg
obtained a Transmi ssion Prioritized Period TPP,
Peripflof PRatvigh bleecoame ard aaidtisént hé aoemals dcbnare

periodically transmitted/received one with another, can be
handled in the same way as with collisions of beacons one
with another, and periodicaliy transmitted/received signals
one.with another, by describing, in a part of the signals'
transmitted upon the communication station having'obtainéd a
Transmission Prioritized Period TPP, information the same as
that of the normal beacon.

[0205]

For example, in the event of setting priority for
Transmission Prioritized Period TPP, there is the need to
include the Type field in auxiliary beacons and signals
transmitted periodically using the Transmission Prioritized
Period as well.

[0206]

Also, in the éase éf providing a random offset to the

transmission timing of signals transmitted periodically

using the Transmission Prioritized Period TPP and in the




[ 0205] For exanple, in the-event of setting priority
for Transm ssion Prioritized Period TPP, there is-the
need to . include the Type field in auxiliary beacons
and signals transmtted periodically using the
Transm ssion Prioritized Period as well. [0206]
Al so, in the case of providing a randomoffset to the
transm ssion timng of signals transmtted
periodically wusing the ITransim ssion Prioritized
Period TPP and in the -- 8 4 case of enploying a
mechani sm for changing the transm ssion timng of
r I r i st
e e e Sa oW S 5%, LA R4 dpien

tihih@UWE ljedh ¥aDeATONS: AhrSitgRal sets ARSI ditpls to avoid
periodically using the Transm ssion Prioritized

coPersioth,asheet| is [0 HeedAlt0 inkDudase Srorherdiendt he

: conmuni cation stations are to notify each other of
authiel az depgenpoitd -9ipnalre tyesini ored afextiiglically using
transm ssion timng of signals transmtted

t ?mﬁﬁ%ﬂﬂmééﬁFQHu%?%&f%qﬁieﬁr%ﬁ§ﬁ?§s??ani% -oritized Period

[0 PR as to the normal beacon (offset fromthe nor mal
%) con), in order to detect collision-with a beacon,

thﬁﬁ@o'SlﬁrE%é@%GQheEglhnEhgd@bﬁﬁdﬁa a@ho%'gkgtiéhs are

aUX|I|ary beacons and signal s transmit
to PRIUIGE QQEEYbﬁHHﬂNbﬂiﬁﬁeT&@m§ﬂlﬁé|§Hlﬂ%”1QLhﬁhée§031tlon

Period as well.
of the transmission timing of signals transmitted
periocdically using the Transmission Prioritized Period TPP
as to the normal beacon (offset from the normal beacon), in
order to detect collision with a beacon, there is the need
to include a Serial field in auxiliary beacons and signals
" transmitted periodically using the Transmission Prioritized
Pericd as well.

[0208]

D. TRBTT Settings for Normal Beacon

After turning on the electric power, a communication
station first performs a scanning operation, i.e., attempts
'signal reception continuing over the duration of a super
frame or longer, and confirms the presence of beacons
transmitted by nearby stations. In the event that no
beacons are received froﬁ-nearby stations in this process,
the communication station sets an arbitrary timing as the

TBTT timing. On the other hand, in the event of receiving a




[0208] D. TBTT Settings for Normal Beacon After
turning on the electric power, a contmunication
station first perfornms a scanning operation, i.e.,
attenpts signal reception continuing over the
duration of a super franme or longer, and confirns the
presence of beacons transmtted by nearby stations.
In the event that no beacons are received from nearby
stations in this process, the comunication station
sets an arbitrary timng & the TBTT tining. On the
ot her hand, in the event of receiving a - 85 beacon
transmtted fromnearby stations, the |ogical sum

beddd) tebnthetdNBO rddreindsrel; tbetbeasonser ecgived fuem.
the nearby stations is taken and referred, and

(OR)i reefl ftpeallB@achieldy afsthssbencensrimgeisedxfract g
froma timing equivalent to a bit position which is

negyhy ﬁéﬁﬂ%éﬁns[B?d%kenBé§ﬁcﬁ?f?er¢ve apeimfiiRRELY | rbeacon
stat.ion obtains the refer i al usage period (TP
Cr At AP R SFDI O S5 CEEP ARG AET dh LT BRaeBhL v rtn 0
2 A BORERROL i LIPS BLETLAPLE. wher el i the beacon
transm ssion timn communi cation stations
[oXeg scattered unlforn1y t hroughout the super frane
cycle, fromthe perspective of transm ssion
ef Basiericy, Ateordinaghiycatiasedtanibhecsesidd $hef the
OR of the NBOs obtained fromthe beacons received
preffegant bl nesadsy rstrardonBPP) tihencEnrttel yofol hevisert i on

where the run length of the space
transmission of beacoll, so an arrangement is more preferable

wherein the beacon transmission timings of the communication

stations are scattered uniformly throughout the super Fframe

cycle, from the perspective of tfansmission efficiency.
Accordingly, based on the results of the OR of the NBOIs
obtained from the beacons ;eceived from thelnearby etétions,
the center of the section where the run length of the space
is the longest is determined as the beacon transmission
timing.
[0210]

Now, in the event that the TRTT intérﬁal wherein the

run length is longest, is smaller than the minimum TBTT -

~ interval (i.e., equal to or smaller than B_ ), new

communication stations cannot participate in this system.

[0211]

Also, in another embodiment, there are cases wherein

the beacon transmission point-in-time TBTT of the local




Is the longest is determ ned as the beacon
transm-ssion timng. [0210] Now, in the event that
the TBTT interval wherein the run length is |ongest,
is smaller than the minimum TBTT interval (i.e.,

equal to or smaller than Bin), new comunication
stations cannot participate in this system [0211]

Al so, in another enbodiment, there are cases wherein

t he beacon transm ssion pagit=in-tinme TBTT of the

| ocal - 86 station is set to an adjacent
point-in-time, such as imediately foll ow ng a beacon

sté{féﬁukk E%@n§81££e§h'aégﬁ%ohgkﬂg IﬁLéfﬁgn“Huc%tlgn

attributes and so I's case, proceSS|ng s

- imasdied ayC Foasolakd Y HdddnCansk ey at # Msmiardar i ng of
t he beacon transm ssion points-in-tinme anong { he

accanhiumy cat conmmshhtd ith whitehbates tandcddadrynper fOriRis
communi cation. [0212] Fig. 9 illustrates the way in
Ca%\ihq d«ﬁFOFﬁéSm'l’l%facaier@mqunﬁéat&i]om%tlatﬁcowonemﬁqratlon

ﬁart|0|pat|n Is set based on the NBAOs of the
OGNS Tr ERe| 5?/%%% JrRRERT B <R al‘f‘i”dﬁss"l‘l"ﬁélméx%‘h?ﬂ% the

1y Ln_the draw ng.i.s descrlbed fr
e eu?isf'ﬁgg PUe> 5t t:%lorhse\?\ﬂ]v “BopEa %ga%tcﬂ'??r@y E5EEBH st at i on
Cmﬁmﬂum%kgogoconnunlcatlon enV|ronnent wher ei n near by

he communi cation station A are a conmuni cati on

[oxstgati on O,

Fig. 9 illustrates the way in which the TBTT of a
communication station newly participating is set based on
the NBOIs of the beacons received from nearby stations. The
‘éxample shown in the drawing is described from the
- perspective of a newlyﬁappearing communication station A,
with a communication environment wherein nearby the
communication station A are a communication station 0,
communication station 1, and communication station 2. Let
us say that the communication station A is capable of
receiving beacons from the three stations 0 through 2 within
a éuper frame by performing a scanning operation.

[0213]

The beacon reception points—in*timé of the neafby
staticns are haﬁdled as relative positions to the normal
beacon of the local station, which is described in ﬁhe NBOI
field in bitmap format (described aboﬁe). At the

communication statioq A, the NBOI fields of the three




conmuni cation station 1, and comuni cation station 2.
~Let us say that the conmunication station Ais
capabl-e of receiving beacons fromthe three stations
0 through 2 within a super frane by performng a
scanni ng operation. [02131 The beacon reception
points-in-tinme of the nearby stations are handled as
relative positions to the normal beacon of the |oca
station, which is described in the NBO. field in
bi t map format (described‘éﬁbVe) At the communication
~station A, the NBO fields of the three - 87 beacons
received fromthe nearby stations are shifted
beagsrer diengived tfrom ¢bepneenbpos tationst ame sifii f el
beacons so as to match the corresponding bit position
CHHHRE FPrEhassePting Pﬁénb?“? it af nele d?eatcr@sr\lsa

s fo |nte%rat|n t he,

i .
s st RpePh, RS e RaRaai ek SO Rt Shovhl Pt s X,
| HrO [ files
R e By ara ons e A FR06R 10 gt
" thelrediyCahedyhyt ivGRrak MBOLS" b Kidrefce. 1 i Ndicates the
relative position. of a timng regarding which a TBTT
[02RAa3 al ready been set in the super frame, and O
indicates the relative position of a timng regarding
th%% SegUFBTT Abtaijred peem gesulfnof hintegagtdngeand he

ce, where the spaces %zeroes) formthe | ongest run
‘-fefr?éﬁa?hn%ﬂhe IBRdi fatestot Pindicagby mewrbiscds. Wth

"115??086f¥6ﬁd%,§%%6m indicated by "OR of NBOIs" in Fig. 9.

1 indicates the relative position of a timing regarding
which a TBTT has already been set in the super frame, and 0
indicates the relative position of a timing regarding which’
a TBTT not yet been set. 1In this sequence, the place-wheré
the spaces (zeroes) form the longest run length is a.
candidate for placing a new beacon. With the exémpie shown
in Fig. 9, the lonéest run length is 3,.so there are two
candidates. The communication station A has set of these
the 15th bit as the normal beacon TBTT for itself.
[0215]

‘The communication statioh A sets the point-in-time of
the 15th bit as the normal beacon TBTT for itself (i.e.,
head of the super frame for itself), and starts beacon
transmission. At this time, the NBOI field which the
communication station A transmits lists the reception

points—in-time of the beacons of the communication stations




in Fig. 9, the longest run length is 3, so there are
two candidates. The communi cation station A has set
of these the 15th bit as the normal beacon TBTT for
itself. [0215] The comunication station A sets the
point-in-time of the 15th bit as the normal beacon
TBTT for itself (i.e., head of the super frane for
itself), and starts beacon transmission. At this
time, the NBO field whiclssthe conmunication station
Atransmts lists the reception points-in-tinme of the
beacons of. the communication stations - 88 0 through
0 thddu@yl Bhiehn DAACAN HeREBR! 0B S P& MBEE hlad idid map
format wherein bit positions equivalent to relative
bifpeg ttoenst f wigstd e HitapsBi 85608 Piiftalientt toerolat e
normal  beacon of the |ocal station are marked. This
posigiass ndncetied tapshiBELofiopoit{in-Beaconf THHE normal
Fig. 9. (0216] At the tine of the conmunication
beagog: Pdntlhre o @ histgtiprepree o trd + r Thdfi 83i dh ri ghts
._ by transm ssi o f an uxi liary beagon_or the |ike,
o Hﬁ?tﬁgné%s§§$ﬁ£:ﬁﬁhgﬁh(nge%%ﬂEéQQ?zéPog§?'i "the
[Ofﬁﬁuence i ndicated by "OR of NBO "™ obtained by .
integrating the NBO fields of the nearby stations is
thep {ie thele $eakgbedomARt: I8 o 3R8MI S8 ¥ bbtaining
point-in-tinme of the auxiliary beacon (Transm ssion
prdfeirantiay etk Ramiied)iohSrighitd o he-plsatesdbntde mpaces

that has been found. In the exanple shown in Fig. 9,
auxgqlégsy Ppeacon or the like, the longest run length of

spaces (zexroes) in the sequence indicated by "OR of NBOI™
obtained by integrating the NBOI fields of the nearby
stations is then further séarched, and the transmission
éointmin—time of the auxiliary beacon (Transmission
Prioritized Period) is set to the place of the spaceg'that
has been found. 1In the example shown in Fig. 9, a case is
assumed for transmitting two auxiliary beacons {i.e.,
acguiring two Transmission Prio;;tized‘Periods), and the
auxiliary beacon transmission timings_(setting:timings for
Transmission Prioritized Periods) are set to the points-in-
time of the 6th bit and 1lth bit of the "OR of NBOIS". In
this case, the NBOI field which the communication station A
transmits is further marked at the place where the local

. station performs auxiliary beacon transmission (relative
position to the normal beacon) in addition to the normal

beacon of the local station and the relative'positions of




assuned for transmtting two auxiliary beacons (i.e.,
acquiring two Transmission Prioritized Periods), and
the auxiliary beacon transm ssion tinmngs (setting
timngs for Transm ssion Prioritized Periods) are set
to the points-in tinme of the 6th bit and 11th bit of
the "OR of NBOs". this case, the NBO field which the
conmuni cation station A transmits is further marked
at' the place where the local ,station perforns
auxiliary beacon transnisd$i%n (relative position to
- the normal beacon) in addition to the normal beacon
of the local station and the relative positions of --
thé racbhe beasvnsd rdes vad HeQm} e ataanBy s&adhdaRsS,inas
shown in NBO for TX (3 Beacon TX)". [0217) 1In the
NBQly e 8K, { heBemramuMiXddt-i on stations each setting
the|r own beacon transnission timng TBTTs with the
dve descri bed processi ng procedures and transn1tt|ng

beaco Sq be con [ 1ision.can.be ayojded und
co% i oy $tratf® t g COPRHTH CAP8n® ﬁ?éf?%%s Settlng

thé&abhﬁnﬁéé/ccﬁ'pdcrta!ﬁ% t.nge.oﬁ a%ﬁn%f &BE%QCQJ.QI{A Elnee above-

ai rwaves does not change. conmuni cation ca

de @i PEQVHESEL WMIRPL IR oEBIOHE S B ARG anBhet 8L SRRl d¥s,
al l ocated to communi cation between certain

beagonmual tiation cinabieoasofdsd arkirt abndt thens paat hte
"setting Transmission Prioritized Periods by

commuaRsAT I en rigFaduhanisi arg sbebicorsy( endskpatl thd idemge of

re nﬁlt%ple beacons) wthin the super frame according to

r ot adfrwﬁrvé‘lsefiQﬁEen‘i‘)tf Ctbr?élge Also, QoS

communication can be provided wherein resources are
preferentially allocated to communication betwéen'ceftain‘
communication stations for a certain time span, by sétting'
Transmission Prioritized Periods by transmitting auxiliary
beacons (or signals like multiple beacons) within the super
frame according to the order of preference of the
transmission data. Also, each communication station can
autcnomously know the degree of satur&tion of the system by
referring the number of beacons (NBOI field) received from
the nearby stations,‘so preferential traffic can be
contained while‘taking into consideration the degree of
saturation of the system at each éommunication station, evén
though the system.is autbnqmously controlled. Further, the.
beacon transmission points-in-time are placed so as to not
collide, due to the communication stations referring to the

NBOI files of the received beacons, so frequent collision




transm ssion data. Al so, each communi cation station
can autononously know the degree of saturation of the
system by referring the nunber of beacons (NBO
field) received from the nearby stations, so
preferential traffic can be contained while taking
into consideration the degree of saturation of the
system :at each communi cation station, even though
the systemis autononouslygantrolled. Further, the
beacon transm ssion points-in-tinme are placed so as to
not collide, due to the comrunication stations
. 0 BO_ fil of . the received beaco
o Pl Oeb P AT klsg fReflid B G E e fomERE P en
stéﬁxﬂﬁ% whekegif ﬁﬂéﬁéﬂgd%lﬁQ”HHQfﬁﬁi'on stations contain
preferential traffic. [0218] E. Beacon Collision
[028agnari os and Col | i sion Avoi dance Procedures Under
the condltlons t hat the connunlcatlon statlons are

does not change beacon coII|S|on can be av0|ded

£3£F§g§€ﬁ§bed above). Conversely, if the range of reach
Qe atrmave change§ du to the conmmuni catign
o B PR S R  BF R RO R keiha HEFBoD T LI csgons

are\/\@%ﬁghgnéﬂ? Qﬁ@%‘ﬂg‘ﬁ Eﬁgh?%ﬁl‘éé eodf [J(?%%i Q]? the alid:waves

comuni catlon stations co

doelsl hust ERdRSe ! R aWaN bBlM@éf%hkﬁ%%p%@SaGQlé&@e(dégﬁ%lbgd
change in the range of reach of the airwaves.

above). Conversely, if the range of reach of the airwaves

changes due to the communication stations_moving or the like,

there will be cases wherein the beacons transmitted from the

communication stations collide.

f0219]

Fig. 10 illustrates the way in which beacons collide -
due to change in the range of reach of the airwaves. The
drawing illustrates a case wherein systems configuring
networks epproach each other.

[0220] |

At the upper part of Fig. 10, communication stations
the STAOG and the STAl exist in a range where airwaves from
communication statioﬁs the STA2 and the STA3 cannot reach,

- with the STAQ and the STAl performing communicetion. Also,
the STAZ and the STA3 perform communication completely

independent from these. 1In this case, the beacon

transmission timings are set for each communication station




dram ng illustrates a case wherein systens configuring
net wor ks approach each other. [0220] At the upper
part of Fig. 10, comunication stations the STAO and
the STAl exist in a range where airwaves from
conmuni cation stations the STA2 and the STA3 cannot
reach, wth the STAO and the STAl perform ng
comuni cation. Also, the STA2 and the STA3 perform
communi cati on conpl etely i ndependent fromthese. In
this case, the beacon tTdhsm ssion tinings are set
for each communication station - 91 in a independent
manner for each system but as shown to the right
in si dghdelpehBentppeingarfior BaEhgsydfem paanon st ERESA S5O
timngs which unfortunately match have been set
right wdele phethetupbeampantti ¢h Hbg nollr deegonzereaghission
ot her. [0221] @ Subsequentl upon (the range of reach
tll@fnafhéfhthwa%%rtta”feateteremeéﬁhulﬁ@%%tkrem Seat PeRgetmingg

st tlg@@erﬁ ch of theC conngnlc qbstatlons can
PRSI Facel VT £ECONBHASI RET e jottomtier in Fig.

roZh,; a S|tuat|on occurs in which the beacons of the
statlons collide. [0222]  In'such a case, there is the

neednfefuaiclgas@oanerRt teystat iaRshWhE cthdas Gaveed
the collision to change the beacon transm ssion

of )paihet cbmmth e tiomstiadiook| hevn td gherdlestlowst athe
exanpl e of collision detection and TBTT changing

communication stations can transmlt/recelve, as shown in the
bottom tier in Fig. 10, a situation occurs in which the
beacons of the stations collide.
{0222]

In such a case, there is the need for at lease one of
the stations which has caused the collision to change the

beacon transmission point-in-time to avoid collision. Fig.

11 shows an example of collision detection and TBTT changing

. procedures. The example shown here is a case wherein the

TBTT of the beacon transmitted by the STAO and the TBTT of
the beacon transmitted by the STA2 have perfectly matched
the point-in-time TBTTO.
[0223]

At point-in-time TO0, the béacon transmission TBTT for
both the STAQ and the-STA2 arrives, so éach transmit beacons

at a point-in-time shifted from the point-in-time TO by a

- TBTT offset. At point-in-time TO, the TBTT offset of the

STA( and the TBTT offset of the $TA2 happen to be the same,




procedures. The exanple shown here is a case wherein
the TBTT of the beacon transmtted by the STAO and
the TBTT of the beacon transmitted by the STA2 have
perfectly matched the point-in-tinme TBTTO [0223] At
point-in-tinme TO, the beacon transm ssion TBTT for
both the STAO and the STA2 arrives, so each transmt
beacons at a point-in-tinme shifted fromthe-
point-in-tinme TO by a TBlghb affset. At point-in-tife
TO, the T3TT offset of-the STAO and the TBTT of fset
of the STA2 happen to be the sane, - 92 so the
c l . and nejther. the ST or the STA2 s
=0 E%%a%réécggg dJé Elb c|laerfg Ffaf >t {%Iée%e%%eoggp‘;br élogo]%i“? d@%@? s
capdb1eSReULd: ber N} adhdehdhet B;@ae&{gné[yec%'lg;@d§ﬁ&!: | Of}S

are not capable of activating-transm ssion operations

sharidi kecapté@nthapeaad icontusi 834 1aNeAUSi¥ns[ 92240t The
next super frane cones, and the TBTT for both the
cargiPA@ afdathevB8TAR dmeanvessatopoipdrationsnend Iresption
beacon transm ssion processing is activated again.
OPAK I oPEt StRUKERPeqIsdY -whi | e the TBTT offset at the
't02 EAZ is zero, the TBTT offset selected at the STAOis
Helatively | arge value. By shifting the actua
be@ﬁ@"%&:{ta%% 95 'BEQQmQOJ:cS}EéA ”'a%]'d”EBQVTBfFFTEorOfbfo%%t the
even though the beacons nmay collidé ih one super
stHor arB exelerad he 4QrBURE CaLi AL s$L AL ANs: Cak, lislen to

t he beacons of each other in another super frame
trappoliesion processing isractivated again. Now, let us say
that while the TBTT offset at the STA2 is zero, the TBTT
offset selected at the STAO is a relatively large value. By
shifting the actual beacon transmission point-in-time by
TBTT offset, even though the beacons may collide in one

super frame cycle, the communication stations can listen to

the beacons of each other in another super frame cycle.

f0225]
In the example shown in the drawing, the STAO operates
the receiving device before and after beacon transmission,

and accordingly can recognize that the_STAZIis transmitting

‘beacons at a TBTT point-in-time close to that of itself. In

the same way, the STA2 operates the receiving device before

and after beacon trénémission, and accordingly can recognize

that the STAQ is transmitting beacons at a TBTT point-in-—

- time close to that of itself. ‘Whether or not a beacon has o 1

been received close to the TRTT of it self is determined



[0225] In the exanple shown in the drawi ng, the STAO
operates the receiving device before and after beacon
transm ssion, * and accordi ngly can recogni ze that the
STA2 is transmtting beacons at a TBTT point-in-tinme
close to that of itself. In the same way, the STA2
operates the receiving device before and after beacon
transm ssion, and accordingly can recognize that the
STAO is transmtting beacons at a TBTT point-in- tine
close to that of itself.-V&ther or not a beacon has
been received close to the TBTT of it self is
determ ned - 93 based on whether or not a beacon has

babeérnon egeithed wirt hoh a thdaangasobetherdatialedd@acann
TBTT B,j,/2. (02261 Now, the STAO determ nes to

the heanrge iafk tOan 178 bdacon TBEIcENBii/Ansm ssi on

osition, the reason being that a beacon of another.
[0¢¢%ki on has been received i medi ately prior to

tr 1 $SLO 1 t.s _own bheacon. On t.he ot he nd, at
tnaver Rt BBl s Bt aRo Rerhetde 1 e e pabh 1S

Ibeéégﬁﬂﬁgﬁ$§ﬂi9§§oﬁOboéﬂ%i6£$Tzhgokggébﬂ'ﬂéfﬂﬁ %Ea%té B¥-on
beacon, but the beacon was recelved followm ng

of lAANIESSitaBi6h hdsS HaMh ReAcPVedSOmMi akBTY Ebaaget&s
perfornmed. [022 71 Also, even in the event that the

tr8EAQsmidnt bé STHovwar deacbnper Por thagpidatrahand, at the
transm ssion/reception and are in.a power saving

- STAdsat%e PBECR af 2@y eg§aiionhbas | prerpfresiegraf close to

the TBTT point-in-time of its own beacon, but the beacon was
received following transmission of its own beacon, so no
TBTT change is performed.
‘-[0227]
| Also, even in the event that the STA0 and the STAZ2 are
net performing data transmissibn/reception and are in a
power saving state, both are réquired at the time of signai
transmission to perform reception operations for a
predetermined period before and following transmission of
signals from the local station, i.e., Listen Before Send and
Listen After Send, and such reception operations enable the
communication stations to recognize the beacons of each
other.
[0228]

In the case of changing the beacon transmission
position, the STAQ makes notification to the nearby stations

that it is going to change the TBTT, using the ALERT field




transm ssion to performreception operations for a
predet erm ned period before and foll owi ng transm ssion
of signals fromthe |local station, i.e., Listen
Before Send and~ Listen After Send, and such
recepti on operations enable the comunication
stations to recogni ze the beacons of each other.
[02281 In the case of changi ng the beacon

transm ssion position, thg STAO makes notification to
the nearby stations that it is going to change the
TBTT, using the ALERT field - 94 of the beacon to be

t itted (th I t field. i field, f .storij|
of it .oﬁnt%ob%_et%%r@eﬁt?fiea't%%aﬂé%ef&.ee,%létef;{#%%e
fol %*@dki@gngﬁmmgf&ﬁteoo% tEyﬁérhféte& he, %Eé\ofl?ae utes
scanni n or at east one super raneg, to Cco ecC

stdtfsmMabhi 98 Lo delerdicikRgohne newcHRLT. «h822Po Wth
t he exanple shown in Fig. 11, the STAO recogni zes

exdmaeen scahhlsg afomear lehetpohatsipger tirame]| toatslliect

_ immedi ately activates TBTT changi ng processing, but

infidymatppocéesidriamminibg thkecuted'BFT.er a del ay of one
or two super franmes, due to delay in processing

[024%Ihi n the conmunication station. [0230] Upon the

STAEHL L8 AR Y Bl T 0 O BAE
beé%%ntgglff@&éqgggaraQﬂed88§nEEEnJ¥¥ﬁeo%qhbgggofhmediately
activates TBTT changing processing, but this processing may
be éxecﬂted after a delay of one or two super frames, due to
delay in processing within the communication station.

[0230]

Upon the STAO0 finding an available TBTT by the
procedures describedrwith reference to Fig. 9, the TBTT 1 is
set as the new TBTT, and does not perform beacon
transmission at point-in-time T2 but instead performs beacon
transmission at point-in-time T3 instead, and subsequently
performs beaconatransmission at the timing of TBTT1 with a
.TBTT offset. |
[0231]

On the other hand, the STA2 transmits its beacon at
point—in~time T2 as if ﬁothing had happened, and
subsequently continues to transmit its beacon ét'the timing
of_TBTTO with a TBTT offset. With the example shown in Fig.

11, the STA2Z does not change TBTT, but there are cases




transmission at point-in-time T2 but instead perforns
beacon .transm ssion at point-in-tinme T3 instead, and
subsequently perforns beacon transm ssion at the
timng of TBTTI with a TBTT offset. [0231] On the
ot her hand, the STA2 transmts its beacon at
point-in-time T2 as if nothing had happened, and
subsequently continues to transmt its beacon at the
timng of TBTTOwith a TBTT offset. Wth the exanple
shown in Fig. 11, the STAR® does not change TBTT, but
there are cases - 95 wherein the STA2 perforns
scanni ng processing to know the state of the network,
whelrainnghe e8Dh i pett drmat sthenhed wordes sshage tor based:Her om
reception of the beacon of the STAO. [0232] In the
staggeRt thatnetwdihukicvarboreseaizn tdasghhgegetivorks
beacon nqt in the ALERT field th he TBTT is
havgg Chgssg Jﬁ@%ﬁ Br&eBghi zF%e, K4REC 6 ThEAEOFTAY: bei ng
‘[Oztr§n3n1tted near the TBTT of beacons recelved so far,
a scan is executed to tell where the new TBTT of the

beggopndas;heerndet 8 Shhgithi caattleﬂogtéhpam)re& 3ks a
Al so, .an arrangenent may be made wherein, at the tine

beaebnr seeptyiony dih ahbeacsBRTofi énDtdhar shat DT is to be
i mredi ately follow ng the beacon transm ssion
chapgedt - Pn-teqrgrdfzeshshbbcad becam dn, bainequestsniistedde
to the originator of the beacon
near the TBTIT of beacons recelved so far, a scan is executed
to tell where the new TBTT of the beacon has been determined -
at (not shown).
{0233]
. ‘Also, an arrangement may be made wherein, at the time
of reception of a beacon of another station immediately
following the beacon transmission point-in-time of the local
station, a réquest is made to the originator of the beacon
received immediately following to change the beacon
transmission point—in—time. Fig. 12 illustrates an example
of TBTT changing procedures wherein one station of colliding
beacons sends a beacon transmission point-in-time changing
reguest to the cother station.
[0234]
Upon the TBTT for both the STAO0 and the STA2 arriving
at point-in-time T1l, beacon transmission processing is
activated for both. Now, let us say that while the TBTT

offset at the STAZ is zero, the TBTT offset selected at the




received i nmedi ately followi ng to change the beacon
transm ssion point-in-tinme. Fig. 12 illustrates an
exanpl e of TBTT changi ng procedures wherein one
station of colliding beacons sends a beacon

transm ssion point-in-tinme changing request to the

ot her station. [0234] Upon the TBTT for both the STAO
and the STA2 arriving at point-in-time T1, beacon
transni ssi on processing isggactivated for both. Now,

l et us say that while the TBTT offset at the STA2 is
zero, the TBTT offset selected at the - 96 STAGis a

sTAg! Al iav@eﬁﬁ't%% .Vflérn%gé gaﬂ.ute'?i S162%1 the STAG STA0

operates the recel vl evice ransm ssi"orl such

opOLRACNThe tRALi VNG SRR deS plkaRaMhhli ket IsABnGL OSE tO

that of itself. operates the receiving devicCe
trananssissi anchaas wecerd,nghy betoreimld, abheresbghale

and accordingly can recogni ze beacons at a TBTT
thafoitdts iSTAZ| Ast heasswig biay, beheoSTARL befIHTE andnbfier

- beacon can recognize that the STAGis transmtting

Lin 2678 &0 ERABTIE pdisstlfi-n- IRnehe| sake tHYyhahe FA2

i tself. o .
operatés the receiving device before and after beacon

'transmissiqn, énd accbrdingly can recognize that the STAO is
transmitting beacons at a TBTT point-in-time close to that
of itself.

[G235]

Now, the STAZ transmits a message to the STA0 "to the
effgct of you are requested to change your 'TBTT". The STAQ
operates the receiving device for a certain while before and
following signal transmission such as a beacon even in a
power saving state (described abowve), and accordingly can
réceive this message.

[0236]

In response to having received a TETT change request
message, the STAQ makes notification to the nearby stations
to the effect that the TBTT will be changed, using the ALERT -
field of the beacon transmitted. Further, the STA0 executes
scanning for at . least one super frame, to collect
information for determining the new TBTT.

[0237]

Upon the STAO0 finding an available TBTT by the




[02351 Now, the STA2 transmits a nessage to the STAG
"to the. effect of you are requested to change
your' TBTT". The STAO operates the receiving device
for a certain while before-and follow ng signa
transm ssion such as a beacon even in a power saving
state (descri bed above), and accordingly can receive
this message. .[0236] In response to having received
a TBTT change request nessage t he STAG nakes
notification to the nearby’stations to the effect
that the TBTT will "be changed, using the ALERT field
of the beacon transmtted. Further, the STAG executes
prsegnneagdéorridied @dsh oafesapmy to ag,. Be Cled |BRAT 1 is
information for determning the new TBTT. [02371 Upon
set; B8 STRAQ9Y TRy andadars abple PREEPIEybERECD 97

rogedur es descri bed mAth reference to Fi t he
exfgTFo1PS 2 EPIRs Lt e TEFR: 4d ta08ePREEoeT PERfF™

traﬁgﬁggglox‘i raﬁé‘?&%%' 9f- @Emé’%é‘tlﬂs'%e%h”eglé E"%&S é&%%%‘}

orns bea transm ssi on at

per|f6§ﬁl§a§erﬁﬂﬁc§ %Qaegaeeﬂa{sm&%ﬁfo@lr e PREI eﬁhﬁndo%c%wl
transm ssion at the timng of TBTT1 wth a

withBIAToORTBeifrge®238] On the other hand, the STA2
- transmts its beacon at point-in-tine T2 as if-
[02881 hi ng had happened, and

On the other hand, the STAZItransmits.its beacon at
point-in-time T2 as if nothing had happened, and
subseguently continues to transmit its beacon at the timing
of TBTTO with a TBTT offset. With the example shown in Fig.
12, the STAZ2 does not change TBTT, but there are cases

wherein the STA2 performs scanning processing to know the

state of the network, having recognized that the networks

have crossed from reception of the beacon of the STAO.

{0239]

Note that with the above-described processing,'the rule
is that at the time-of beacons colliding, a communication
stéfion wﬁich has received a beacon from another station
immediately prior to its own beacon transmigsion point-in-
time is to changé its own beacon transmissién point—in—time,
however, a reverse arrangement may be made wherein a
communication station which has received a beacon from
another station immediately following its own beacon

transmission point-in-time is to change its own beacon




subsequently continues to transmt its beacon at the
timng of TBTTOwth a TBTT offset. Wth the exanple
shown in Fig. 12, the STA2 does not change TBTT, but
there are cases wherein the STA2 perforns scanning
processing to know the state of the network, having
recogni zed that the networks have crossed from
recepti on of the beacon of the STAO [0239] Note that
W th the above-descri bed- p#ocessing, the rule is that
at the time of beacons colliding, a conmunication
station which has received a beacon from anot her
tr&isMiis@Aoni pREGHE-ateltinrior to its own beacon
transm ssion point-in- time is to change its own
[0dcon transmi ssion point-in-time, however, a reverse
“arrangenent may be nade wherein a conmunication ’
st §ekbn ewexdtivas redaried bo beavomuhioatiemotterion
station i dlatel following its own beacon

detEchiEf S8l bie 2 si9PRiE 18 1% %@@Wﬁéyo%%%%

w1rel%gs Ergwor Ssugﬂdggén%o ﬁ%&éﬁ%; 024 ngpgﬂt will be

eratlons Fels

degé%ﬁsgh'ﬂﬂ fﬁ!ﬂﬂé% %@tﬁ&ls'gﬁﬂgs 351#%%55#§°Fﬁgp“§+y

di spersed wreless networ ccor pr esent

illeshedtaenévardll Rampldeschibed:iikifdn bheecdetgil. Fig.
33 through Fig. 37 illustrate several exanples of

proceblikss owl detregtairdg topancegames: whstel aghedctos abve
exanmpl e wherei n beacons have collided between
cold RRENPREITHh COMBIPAASLIWAN cht aliieons which are

transmitting and receiving data. Following detection of
collision, the already-described procedures are used to
activate the TBTT changing procedures as necessary.
[0241]

Fig. 33 illustrates an example of a case wherein the
beacon transmission point-in-time have collided between the
STAO and the STA2, while the STA0 is continuing to transmit
data to the STAl.

[0242] |

Upon the TBTT for bdth the STA0 and the STA2 arriving
at pointfinwfime T0, beacon transmission érocessing is
activated for both. Now, let us say that the TBTT offsét
selected at the STAZ is a relatively larger value that the
TBTT offset of the 3TAOD.

- [{0243]

The STAO transmits the beacon as planned (B0 in the




transmtting and receiving data. Follow ng detection
of <collision.' the already-described procedures are
used to activate the TBTT changi ng procedures as
necessary. [02411 Fig. 33 illustrates an exanple of a
case wherein the beacon transm ssion point-in-tine
have col | i ded between the STAG and the STA2, while
the STAGis continuing to transmt data to the STAl.
[02421 Upon the TBTT for both the STAG and t he STA2
arriving at point-in-tim&9O beacon transm ssion
processing is activated for both. Now, |et us say
that the TBTT offset selected at the STA2 is a
drawlraf)i.velynkar gees yEUerkhateshehe THIck iofihgeticofckhe
STAO. [02431 The STAG transmits the beacon as pl anned
be{@E jand péterJocagpmiiiingpl Sracenidpi@FAitoparat es t he
recei ving device before and after bheacon signal
re¢IENSH §8F6n‘$h?ts% is dxagAmEEtiAPATETSTAD RsTBIT
L.tfing, beacons.at a_TBIT .point-in-ti cl to
oo IR b o PSS Benatenid” roedne chvRy TR
£o DIRGEAUIBICA O SEledt NAV tWNLLE 51 g0k SOLRSEs of
stations are present, and refrains from signa
otHdraR% A $6h O Nar £LONSRAMENT biiad B¥ERaidk IMRmEYeshal hat

there was a schedule to transmt a beacon at
trppmmissinnt | nforfdequenttily, | sveel @ayetthe event that there
was a schedule to traﬁsmit a beacon at point-in-time T1,
this is delayed.
[0244]

The STAO0 continues to transmit data to the STAl (DO in
the drawing). The duration to the pointwin—time of
receiving the ACK is written to the Duration field for the
data for the purpose of wvirtual carrier sense, and the STA2.
interprets this an refrains from transmitting signals until
the point=-in-time T2.

[0245]

Subsequently, the STA2 makes transition to a signal
transmittable state following elapsing of PIFS (or SIFSf + a
random delay'amount“from point-in-time T2, and transmits a
lbeacon.at point—inntime'T3 (B2 in the drawing).

[0246] |

Since the STAO 6perates.the.£eceiving device be%ore and

after signal transmission, it can fecognize that the STAZ2 is

transmitting beacons at a TBTT point-in-time close to that




[0244] The STAO continues to transmt data to the
STAL (DO in the drawing). The duration to the
point-in-tinme of receiving the ACKis witten to the
Duration field for the data for the purpose of
virtual carrier sense, and the STA2 interprets this
an refrains fromtransmtting signals until the
point-in-tinme T2. [0245] Subsequently, the STA2 nakes
transition to a signal -trnapsmaittable state foll ow ng
el apsing of PIFS (or SIFS) + a random del ay anount
frompoint-in-time T2, and transmts a beacon at

of PG n-time. T3 (B2 in the drawing). [0246] Since
the STAO operates the receiving device before and

[o24fit er signal transmission, it can recognize that the
STA2 is transmtting-beacons at a TBTT point-in-tine
cl Bbe $TAZ hirttermifB®s 0b chaedd .its[ QRATTRThE STA2
determ nes to change its own TBTT, i..e., beacon .

beacogn§ FRBENbYS U inaséit i onhethe asois drebegnohahah dHeacoen

ot her station has been received imediately prior

of a ,
of F&Otg?an?fﬁ*sﬂs%ﬁ“a&f beel 5afe bt dimedd atRéY oP FEPT Hend,

.he. ST ..a beacon has been received close to the
erfgpl I e i PR BR-PER ot W cbhie beatn Anans

oint-1n-"trne

STAGCSI ¥t d0IHQWAGn LEARSHLESIYLOL o 1R OPBrPEAGIN- 150
no TBTT change is , _

time of its own, bqt the beacon was received following

transmission of its own beacon, so no TBTT change is

performed.

[0248]

In the case of changing the beacon transmission
position, the STA2 makes notification to the nearby stations
that it is going to change the TBTT, uéing the ALERT field
of the beacon to be transmitted, performs a écan, finds a
new available TBTT where collision.will not oécur, and
changes the TBTT of the local station to the available TBTT.
[0249] |

On the other hand, the STAQ continués beacon
transmissiﬁn as if nothing had.happéned, but thefe are cases
. wherein the STAO performs scanning proceésing to know the
state of the network, having recognized that the networks
have crossed fiom reception of the beacon of the STA2.
[0250] |

_ Fig. 34 illustrates an example of a case wherein




performed. [0248] |In the case of changing the beacon
transm ssion position, the STA2 nmakes notification to
the nearby stations that it is going to change the
TBTT, using the ALERT field of the beacon to be
transmtted, perforns a scan, finds a new avail able
- TBTT where collision wll not occur, and changes the
TBTT of the local station to the avail able TBTT.
[0249] On the other hand, the STAO continues beacon
transnission as if nothing®had happened, but there are
cases wherein the STAO perforns scanning processing to
~ know the state of the network, having recognized that
cot hies it Wersk scchianeel dredesed thentracepitted sfghak of the
beacon of the STA2. [0250] Fig, 34 illustrates an
STRL At &hsr bgaear & namsrdsaiesl PParbrintadmecefir leel STAZ.

[0%$¥meen the transmtted signal of the STAO and the
dcon transmi ssion point-in-tinme of the STA2. [0251]

They, STABKS I ANt $ s20n RIRs 10, thE %{uﬁ} % e&% iy e

TO and data at the point-in-tine

- T0 AtdrBhicAgat Othd rsmct ihheiheason athePirAd-14-ti m? 12,
and accordingly is operating the receiving device

att@mparidigngot trarndrsttenhBeboseoSent , pamnd-f husimanr s eceidve
signals of the STAO Also, the STA2 follows CSMA CA

acq9ﬁ§é§§éye$5a@RﬁﬁﬂﬂiPSIﬁbefIQQ@lEnqyﬂ@EVFF§n€¢ﬂQ§dKﬂg to

whi | e S|gnals of other stations are
Listen Before Send, and thus can receive signals of the STAQ.

Also, the STA2 follows CSMA/CA procedureé and refrains from
'signal transmission while signals of otﬁer stations are
‘present. Further, the STA2 analyzes the Duration field of
the received signals, and accordingly refrains from
transmission of signals upon point;in—time T3 where an ACK
‘is received. Consequéntly, the scheduled transmission of a
beacon at point—in"time T2 is delayed.

[0252]

| At this point, the STA2 has already detected that

signals periodically transmitted are colliding Follow1ng
elapsing of PIFS (or.SIFS) + a random delay amount (e.qg.,
TBTT offéét) from point-in-time T3, the STA2 makes '
transition to a sigﬁal transmittable state, and transﬁité a
beacon at point-in-time T4. At this time, the STA2 lists in
the TOIS field that iﬁ could not transmit a beacon at the
point-in-time intended by the local station.

[0253]




present. Further, the STA2 anal yzes the Duration field
of the received signals, and accordingly refrains
from transm ssion of signals upon point-in-tinme T3
where an ACK is received. Consequently, the schedul ed
transm ssion of a beacon at point-in-tinme T2 is
del ayed. [0252] At this point, the STA2 has al ready
detected that signals periodically transmtted are
colliding. Followng elapsetng of PIFS (or SIFS) + a
random del ay anmount (e.g., TBTT offset) from
point-in-time T3, the STA2 nakes transition to a
Si I ' I t cand t '
porn. SEATIRGIR, Bub PLE PG AR b rfee B MRk
sidid1S triagkdi $H8dn | tarkDWHed 0Bl 245 aRgMistarbazean @&ind he
point-in-tinme intended by the | ocal station. [0253] -
thdDXheTREASTAG opsrairds tebear leeston nignnadeMiate 1 bef o Bowvaindy
_after signal transm ssion, and recognizes by Listen
siggaler ofehide itral tHatdPA2 Rhsrevarmsmtiradng beacon
i medi ately follow n signals of the local statjon,
Prﬁsr?éiﬁébﬁfcs% i$Tfiarg ?ﬁéf’rp BeelRS dhath&heTAaNAL S 1ng
t.he f hat_.t.he transmttin t at.i on not_.abhl e
st B A TE e o Teahabht i e i Rtra ARla Bt
t i CREUNLE efk Y81 8T SRCLRB1 N6 1] Sfd &ldsi Bil® in the
| ?eacon received formthe STA2, "and determ nes that
beddt® ret@iwdd TS hiet dad | odnd taldrmiassi Bhet ram ed
t hebeacon transm ssion point-in-tine, thereby ,
sigletlecramgnisigphlfrom itself has interrupted the beacon

transmission pqintnin-time, thereby detecting signal
collision.
[0254]

In the event that the STA2 recognizes for some reason
that the signals of the STA0 are being received in a TPP
(such as being transmitted following an auxiliary beacon, or

description being made in a part of the transmitted signals

to the effect of a TPP), there are cases wherein thé STAZ"
may change the TBTT of itself. On the other hand, in the
event that the STA2 does not change the TBTT due to the
signals of the STAQD not being.received in a TPP or the 1like,
the STAO recognizes that beacons of the STA2 are being
transmitfed near this TBTT, and accordingly the STA0 forbids
transmission in order to not obstruct beacon transmission of
the STA2 from now on. |

[0255]




collision. [02541 |In the event that the STA2
recogni zes for sonme reason that the signals of the
STAO are being received in a TPP (such as being
‘transmitted followng an auxil.iary beacon, or
description being nmade in a part of the transmtted
signals to the effect of a TPP), there are cases
wherein the STA2' nay change the TBTT of itself. On
t he other hand, in the Snt that the STA2 does not
&hange the TBTT due to thé signal s of the STAO not
being received in a TPP or the |like, the STAO
recogni zes that beacons of the STA2 are being
trghgnﬁfﬁ%dﬂﬁbémEtﬁEéZTBHﬂ'rQﬂﬂﬁﬂé@@otUhhg¢9¢W¢n¥ﬂ3ﬁA@E
or bj d transm ssion in order to not obstruct beacon
Cr%srsaeﬁsn?ﬁé's%ﬁ%?mq FatERAo cP b i3 o™ FBSBs3asesofhe
Sta'ljchl%néTAg angdft e SC%% can _recogni zekt hat Hetwortks Ea
oY aet e tihg Rabhsrst i“GRY FResteH T &es,

Crossed,
thd RRcywSt-ati ons may perforn1scan proceSS|ng to know the

state of the network. [02551 Fig. 35 illustrates an
[02egnpl e of a case wherein collision has occurred

bet ween si gnal reception of the STAO and the beacon

tr&angm 33iidiustirates nat i emangflet bé STédse HE=ih The

" STAQ, which is the data originator, transmts a CIS
collision has occurred between signal receptlon of the STAO
and the beacon transm1551on point-in-time of the STA2.
[0257)]

The STAO, which is the data originator, transmits a CTS
to the STAl at point-in-time T1. with point-in-time T1 as a
TBTT, the STA2 is attempting to transmit the beacon at
point—inutime'T2 which is latexr than this point-in-time by a
TBTT offset, and is operating the receiving device according
to Listen Before Send, and thus can receive CTS signals.
The STA2 follows CSMA/CA procedures and refrains from signal
transmission while'siqnals of other stations are present.
Further, the STA2 analyzes the Duration field of the
received signais, and accordingly refrains from transmitting -
signals upon point-in-time T3 where data is received.
Consequently, the beacon which was originally scheduled to
be transmitted at point-in-time T2 is delayed.
[0258]
At this point, the STA2 has already detected that

signals periodically transmitted are dolliding. Following




to the STAL at point-in-tinme Ti. with point-in-tinme T1
as a TBTT, the STA2 is attenpting to transmt the.
beacon at point-in-time T2 which is later than this
point-in-time by a TBTT offset, and is operating the
recei ving device according to Listen Before Send, and
"thus can receive CTS signals. The STA2 foll ows CSMA/ CA
procedures and refrains fromsignal transm ssion while
signals of other stationsiase-present. Further, the
STA2 anal yzes the Duration field of the received
signals and accordingly refrains fromtransmtting
u p t ti r ecei ved.
M A R T e I A R

TBBE hrduleed Eochepd ansk-tifd @b, pehdtsTiad- ;nlaﬁssTZ is
del ayed. [025%] At this point, the STA2 has al ready

trajetiedbed tbhat ssg@ialtsapemiiﬁdhbhé | yrdtednamit tednaitts a
colliding. Following - 104 elapsing of PIFS (or SIFS)
bealcoél p&naBAT el iyt e ldt (Btgthis TBIR ofthsefFAZrbiwts in
theg int-in-tinme T3, the STA2 nakes transition to a
[

iignal ft?ﬁﬁs’fﬁ‘ﬁ al'kﬂ &o8t gt ROt gheR IS B P&agon peaddie ﬁt
STA2 |i st t
pOﬂﬁérékf % %gAgguP% %?ne%é?ﬁé%ﬁ:na beeioﬁ QP thee

[oAs@int -in-ti ms | ntended by the local station. [0259]
The STAO oper-ates the receiving device before and

af I8¢ STAQRAerbiaBSThS SiUbivARY HRGQESI By S heRer
After Send that the 'STA2 has. transmtted a beacon

sidnmetranehisfigin, owndgrecepeiptd 0wy flishensifnat sseofd t he.

| ocal station, thereby
that the STAZ2 has transmitted a beacon immediately follow1ng

reception of the signals of the local_station, thereby
confirming the presence of the STA2. Also, the fact that
the STAZ was not able to transmit at the intended point-in-
time can be recognized by referencing the TOIS field in the
beacon received form the STA2, and determines that the :
signal transmitted from itself has interrupted the beacon
transmission point-in-time of the STAZ, thereby detecting_
signal collision.

[0260]

In the event that the STA2 recognizes for some Feason
that the signals of the STAQ0 are being received in a TPP
{such as being transmitted following an auxiliary.beacon),
there are cases wherein the STA2 may change the TBTT, i.e.,
. beacon transmission positicon of itself. On the other hand,

in the event that the STA2 does not change the TBTT due to




confirmng the presence of the STA2. Al so, the fact
that the STA2 was not able to transnit at the
intended point-in- tinme can be recogni zed by
referencing the TOIS field in the beacon received
formthe STA2, and determ nes that the signa
transmtted fromitself has interrupted the beacon
transm ssion point-in-tinme of the STA2, thereby
detecting signal colligjgﬁé [0260] In the event that
the STA2 recogni zes for s reason that the signals
of the STAO are being received in a TPP (such as
being transmtted followi ng an auxiliary beacon),
thehgignadse ofasbs GRHRY aiot tiea nSTACchyed hiahge TERe o T BIE

.j.e., beacan transm ssiqn position of itself. On the,
11%%&**%5%&3 FﬁCP%l%%rﬁ%attﬁaﬁafﬂfés ST RO ed A0R TR RS
TBTT. to o - the signals of the.STAO not
Y b L S

prbE&EQANIZ 83t Ratp PeRCANS: Rh skl 8s &A% AM& P&RAE in order
transmtted near this TBTT, and accordingly activates

to pi®C etisresct obedesbi tidinmgikE a8 NS Ston ITAZ Keod Tidw idh,
order to not obstruct beacon transm ssion of the STA2 -
softiggh nbw 6HAC doed hait tdee fETAC clogstinet ipethds ntime
reception in this time span. [0261] The STAO and the
SPA™TA2 can recogni ze that networks have crossed, by
{o% tecting nmutual collision, and may perform scan
cessing to know the state of the network.

The STA0 and the STAZ2 can recognize that networks have
crossed, by detééting mutual collision, and may pefform scan
processing to know the state of the network.

[0262] ’

With the example.described with refefencé to Fig. 34,
description has been made assuming that the communication
stations recognize the Duratién field. ' Though recognition
of the Duration field is preferable proCessiné,'a
description will be made of collision detection regarding a
case wherein recognition of the Duration field is not
performed. rFig.'SG‘illustrates an example of a case wherein
the signal transmission of the STA0 and the béacon
transmission point-in-time of the STAZ2 have collided.

[0263]

The S5TA(Q transmits data, and the TBTT of the STA2

{point-in~time T1 in the drawing) arrives while perfoﬁming

this data transmission. The STA2 attempts beacon




[0262] Wth the exanple described with reference to
Fig. 34, description has been made assum ng that the
communi cati on stations recognize the Duration field.
Though recognition of the Duration field is
preferable processing, a description will be nmade of
collision detection regarding a case wherein
recognition of the Duration field is not performed.
Fig. 36 illustrates an exadfihle of a case wherein the
signal transm ssion of the STAO and the beacon
transm ssion point-in-tinme of the STA2 have colli ded.

triﬂﬁﬁ&%kioﬁh@t5§¥¥3ﬂJﬂMQ%ERESTQﬁtéhdEygééiQ@sTgighéistf?%m
STA2 (point-in-tine Ti in the drawing) arrives while
thep&TROr siinge tie ssadatizihpadsnission.opEretSlA2imt t enpt s
beacon - 106 transm ssion at point-in-time Tl, and
acqogdlanges Wit nial ey BaforneSSTAO Sthec 8TRRefpbtevy it
evice i.s %geratin iin _accordance with Listen Before

CSMERECCIHBTSTAL FHITaWE The™ Txmelntsepaut 8sien ke n
. [ ' [ whi | [ I f ot he| ,
SJ_gfn[‘agg] gkggalle} r:‘5 %Tﬁfsi,gl %ga }ixlreseentSI :;’]1 n}s:F‘gnsq%O?%%éﬁ

stations are prese ransni’s

forb@d@@hnﬁéiﬁbiﬂﬂninI%imgb@§?qL6§ﬁg ueh@g be@ﬁé”heacon

transm ssi on that was ori grnally sche ﬁf e ftor

trapembssionttlidr whlk bsidehayeg. sdHI2GAE O BN S PG Hime
the STA2 has already detected that signals

Tl perdedaxadly transmtted are colliding. Follow ng

[0264]

At.this point, the STA2 has already detected that
signals periodically transmitted are colliding. Following
elapsing of DIFS + a random delay amount (e.g., TBTT offset)
from point-in-time T2, the STA2 makes transition to a éignal
transmittable state, and transmits a beacon at point-in-time
T3. At this time, the STA2 lists in the TOIS field that it
could not transmit a beacon at the point-in-time intended by_
the local station.

[0265]

The STAO receives an ACK from the STAl during this time,
and in the event that the DIFS is longer than the time
necessary for receiving the ACK, a situation wherein the
STA2 obstructs receﬁtion of the ACK will not occur. -  The
STAQ operates the receiving device befo;e and after signal

transmission, and accordingly receives the beacon which the

STA2 transmits at point-in-time T3 by Listen After Send, and




el apsing of DIFS + a random del ay amount (e.g., TBTT
offset) frompoint-in-tine T2, the STA2 makes
transition to a signal transmttable state, and
‘transmts a beacon at point-in-time T3. At this tineg,
the STA2 lists in the TOS field that it could not
transmt a beacon at the point-in-tine intended by
the local station. [0265] The STAO receives an ACK
fromthe STAL during this_tinme, and in the event that
the DIFS is longer than"th8’tTme necessary for
receiving the ACK, a situation wherein the STA2
obstructs reception of the ACK will not occur. The
thigTA@mopendies tihe peceincengf delve cMAsef o2d sandtlad t 3TAQ

signal  transm ssion, and accordingly receives the
Cany IHSHT AR CRY t FRf e sSTIRi ngr SR8 nf 955 a1 idt - thetheacars

by. Li st t ., .and - ., thus c confirmth
recilid e By A S Ts B draxBhe SRE Srndot. Sl chBgH I
a o ACE 1 TA S f5ekd of e ived
t (e BBREL A Pline FrenbElS, Phadel GRS BEERLES

- trafsrtift€cpOEfbm | TeddIte hiaBt epdesucidiiges thatohhe signal
transmtted fromitself has. obstructed the beacon

tramsaisniiesi pmipotint—=tiket bAetiod 41 SEAY thnd ddmiscts

- detects signal collision. [0266] |In the event that

signgd SPARL?E@dQNi zes for sonme reason that the signals
of the STAG are being received in a TPP (such as

[O%ﬁﬁlng transmtted followi ng an auxiliary beacon, a

In the event that the STA2 recognizes for some reason
that the signals of the STAQ are being received in a TPP
(such as being transmitted following an auxiliary beacon, a

description being made in a part of the signals transmitted

from the STAO to the effect that transmission is being made
in a TPP, etc.), there are cases wherein the STA2 may change

the TBTT, i.e., beacon transmission position of itself. On

the other hand, in the event that the STA2 does not change
the TBTT due to the signals of the STAO not being received
in a TPP or the like, the STAO recognizes that beacons of
tﬁe STAZ2 are being trénsmitted near this TBTT, and |
accordingly transmissibn is forbidden fér the STAO to
transmit in this tiﬁe span, in order to not obstruct beacon
transmissioﬁ of the STA2 f:om oW On.
10267] |

The STAO0 and the STA2 can recognize that networks have |

crossed, by detecting mutual collision, and may perform scan:




description being nmade in a part of the signals
transmtted fromthe STAOto the effect that
transm ssion is being made in a TPP, etc.), there are
cases wherein the STA2 may change the TBTT, i.e.,
beacon transm ssion position of itself. On the other
hand, in the event that the STA2 does not change the
TBTT due to the signals of .the STAG not being
received in a. TPP or theogike, the STAG recogni zes
t hat beacons of the STA2 are being transmitted near
this TBTT, and accordingly transm ssion is forbidden
prJd@ésﬁh ggwﬁﬁéﬁ)tﬂé'%%égbt kntﬁénﬁéﬂdogﬁ span, in order
to not obstruct beacon transm ssion of the STA2 from
[026BW on. [02671 The STAO and the STA2 can recogni ze
t hat networks have crossed, by detecting nutua
colptsigmt aridhmaye pebdoe-mstarnibedlfBocepsnioesSithg tale
. know the state of the network. [0268] Note that with
is ttﬁétaBtheh%iefsléfiei @édbﬁﬁééé’%sﬁ?%]gll ime 1 8l sompan¢aitont
of. beacons c II|d|n a comuni cation

Stattlgﬁ 8&9\3&& Y7 FeSer8ed] ee‘ae Poddoh PRBRISRHOT Hfrion
1mm§ﬁ§gkgf%5§fg§¥jt%t$k¥ obegcon.%%a%%ﬂlggfg?sp01nt in-

transm {0 change

tlmﬁeﬂﬁoﬁotéﬁﬂﬁﬂg i%boewﬁobgécéﬁ]éﬂénglsg@&ﬁvﬁ%lnélld&%gﬁée
arrangenEnt may be made wherein a conmuni cati on

howstrat} on mhieasehazrafgenyed maeacendér s ranother
station imediately followi ng its own beacon
compppRSHE Wi Griatérnt which | s i=ded veHaageeatsn oimprbeacon

another station immediately following its own beacon
transmission point-in-time is to:change its own beacon
transmission point-in-time.

[d269]

Example of Operation of Collision Avoiding Procedures

Next, another example will be given to describe
collision detection in a case wherein Duration field
recognition is not performed or RTS/CTS procedurés as not
used together, as with the_operation eﬁample shown in Fig.
36. Fig. 37 illustrates an example of a caée whereiﬁ the
signal reception of the STA0 and the beacon traﬁsmission
" point-in-time of the STA2 havé collided. |
- [0270]

The STA0 receives data frém the STAl which is the daté_
originator. The TBTT of the STAZ (peoint-in-time T1 in the

drawing) arrives in the midst of this data transmission.




transm ssion point-in-tinme. [0269] Examle of
operation of Collision Avoiding-Procedures Next,
anot her exanple will be given to describe collision
detection in a case. wherein-Duration field
recognition is not perfornmed or RTS/ CTS procedures as
not wused together, as with the operation exanple
shown in Fig. 36. Fig. 37 illustrates an exanple of,a
case wherein the signal reception of the STAO and 't he
beacon transnission pointd%n-tine of the STA2 have
collided. [0270] The STAO receives data fromthe STAl
which is the data originator. The TBTT of the STA2
The pBiAat disnopeiratingi phe hecedvangngpvase i heg®rien stieal
mdst. .of this data transmi ssion. - log The STA2 is
CrYHEHASRG ﬁHEaFBEeFE?Wﬁ?%ﬁﬁ&PBé Béﬁo?% ﬁ&%ﬁ%ﬂ Before Send,
ransm,ssi.on eacon transm ssi, due to Listen
o e o B ey YR P e Ui PG TRk
f LORY : Whi ch_isS ' ' , d
Whggigﬁdfnngaﬁgggégﬁl%%i'I%ggtgg%ggg?ﬁgb%?ggtﬁgg %?Ethe

detzlAQd aRd peeseAtad Y theaRSAD] Sadd DEACHWiAG1ly transmits
point-in-time Tl on schedule. [02711 The STAO

a hreecenves poietfinenoe M bhesshgaals. reception from
the STAl1 due to the beacon signal transm ssion from

[04Hd STA2, and cannot receive the data correctly.

FOELgmé{gbc¥gé%ives interference in the signals reception
from the STAl due to the beacon signél transmission from the
.STAZ, and cannot receive the data correctly. Following data
reception, the STAQ0 returns a message to the STAl to the
effect that the data could rnot be rebeived, in the form of a
NACK.

[0272]

The STAZ2 operates the receiving device for a certain
while following signal transmission according to Listen
After Send, and accordingly can receive the NACK of the STAD.
The STA2 judges that the STAl has failed in data reception
dge to its own signal transmission, from receiving the NACK
from the STAl immediately following signal transmission from
itself, and thereby detects that the beacon from itself has
collided with signal reception at another station.

[6273] |
Immediately following this, the STA2 may transmit

signals (not shown) to the STAQ0 to notify the STA0 "that




reception, the STAOreturns a nessage to the STAl to
the effect that the data could not be received, in the
formof a NACK [02721 The STA2 operates the
receiving device for a certain while follow ng signa
transm ssion according to Listen After Send, and
accordingly can receive the NACK of the STAO. The
STA2 judges that the STAl has failed in data reception
due to its own signal tramsaission, fromreceiving the
NACK fromthe STAI imediately follow ng signal
transm ssion from itself, and thereby detects that
thide Bracennf [Qrﬁéfr%e|Jse@a%or09e£écg'?dcfﬁﬂntsgu§%981@' of the
reception at another station. [0 I mmedi atel y
STAD!,| e Bg tbisronidte CBEAYiRGY ot rﬂmsmltgnasl gaakpt{mot
shown) to the STAOto notify the STAO "that - 110 -
tinmimigs afi rhesPBR0 i s Qreithg Dsbdrflmatnd)eeimomhter ansnt sshan

of the STA2", so as to t changi ng of the signal
ther é@é\& dgRs ‘P‘P"mﬁ?grf@fmt ﬁeleTA jexs § [f@seehEherake, t
gvent that the does not performthis, there

ST%& casesoﬂﬁ%? cﬁﬁﬂges §tR2" 5t ononousl y changes t he
roohB@iT. [0274] The STA2 (and the STAG) can recognize
that networks have crossed, by detecting nutual

CokhbSETHE @Rd RBY HEADPIHn %@&gﬁ&%e@ﬁéf‘%é@qdﬁ?@,w
the state of the network. [0275]

have crossed, by detectlng mutual collision, and may perform

scan processing to know the state of the network.

[0275]

While description has been made with reference to Fig.
33 through Fig. 37 regarding cases of collision betweenl
signals ef other stations and beacons, exactly the same
~ procedures are performed in cases of collision between
signals of other stations and signals of preferential
transmission/reception performed periodically.

[0276]

In a case wherein beacon collision has occurred due to
changerin the range of reach of airwaves, the following
supplementary items are further taken into consideration in
the event of ﬁerforming collisioh avoidance using .the above
procedures wherein one of the communication stations which
has caused collision moves the beacon transmission point-in-

time (TBTT change) as described above.

[0277]




Wi |l e description has been made with reference to Fig.
33 through Fig. 37 regarding cases of collision
bet ween signals of other stations and beacons,
exactly the sane procedures are perforned in cases of
collision between signals of other stations and
signals of preferential transm ssion/reception
perfornmed periodically. [0276] In a case wherein
beacon col i si on has occurrfd due to change in the
range of reach of ai rwavesl!the foll ow ng
suppl enentary itens are further taken into
consideration in the event of performng collision
av én delie exhpsiarglesks L hpdvexanp bre duposs rabel eimg gnéegfcon
t he comuni cation stations which has caused_ collisjon
of r‘?ﬁ\?@gefh%t%%’a%ri"w&ﬁﬁ?%gi BRL Yo H -Granspipelererf 1ts
C as d i bed .above. 77]_-.,111 In the
o DRRE8Y o0 d RO, B PRRE phF (it mrbiatofo of
imn@RQEReLy stald o lpvediahehy PLifiad Quliansntsshon of
its own beacon, the STAO activates TBTT changi ng
chaplg@agSptdged STRdiiat aby, abblvafedrdARGEBRBEpE SoBOE the
wherein TBTT changing processing is not activated as
eveatt ehgepthorBTa) hhe jeventeddratlyt etSEARWARBTTSt The

recently set a new - TBTT. The phrase "just recently"”
phrase s herarandlgfurdaresd herd is wosdyhlentuperl

thrf?hgﬂei foll p\gj){;ﬁl segft if f he new _TBTTh for exanpl e.

. reas it 56, IRl PRV iFat ey i RSy for
exahBiO8 NAINGIKS oGOL LT B8ar L NS Gl LA LPORSL Bid A0 SR
large networks collide, there is the possibility that
collision will be avolded by TBTT change performed by other
communication stations, and standing by until the abnormal
situation is stabilized is appropriate. Also, there is also
the possibility that the network with which collision is
occurring will go away, the abnormal situation thereby being
stabilized.

[0278]

Further, TBTT changing processing is not aCtivéted.as
an exception in the event that a Beacon of another station
is received immediately prior to beacon transmission of the
local station but the ALERT field in the'receivea-beacon
notifies information to the effect that the TBRTT of the
beacon is going to be changed. This is because the beacon

collision will be solved by itself due to the TBTT changing

processing.




collision will be avoided by TBTT change perforned by
ot her communi cation stations, and standing by until
the abnormal situation is stabilized is appropriate.
Al so, there is also the possibility that the network
wi-th which collisionis occurring will go away, the
abnormal situation thereby being stabilized. [0278]
Further, TBTT changi ng processing is not activated as
an exception in the eventiipat a beacon of another -
station is received i Mmediately prior to beacon
transm ssion of the |Iocal station but the ALERT field
[od#pjt he received beacon notifies information to the
effect that the TBTT of the beacon is going to be

cheagedy it do&sQ%@%H%Qoﬁhﬁn@.@%@iﬁplﬁﬁéht§f§3r‘iﬁ@ds! be
solved by itself due to the TBTT changi ng processing.
contrib2tep 0R2d YrevEalding iodtalTonssderatipar thesging in
suppl enentary itens contributes to preventing .
thepsyenitaef oml i PIBT Fopimangcagiem statd coventimol tamd auisilye
' comruni cation stations sinultaneously changing their
chapging thebsBTTA-so, TBTT changing processing.is not
[Oz%pﬁivated as an exception in the event that a beacon
of “another station is received imediately prior to

CeREES, RSSOk o e AT AO0BHed S o
exception in the event that a beacon of another station is
recéived immediately prior to beacon transmission of the
local station but the priority value indicated in the TYPE
field of the received beacon is lower than the priority
value of the beacon of thé local station transmitted at the
TBTT. 1In this case, this means that the station
transmitting the beacon with lower priority value activates
TBTT changing processing instead. For example, in the event
a normal beacon of one communication station collides with
an auxiliary beacon of another communication station, the
TBTT for the auxiliary beacon,needs to be moved. Also, in
the event that auxiliary beacons collide one with another,
.the one with higher traffic priority is given preference,
~and the one withrlower priocrity should be moved (ox
eliminated)f

{0281]

Fig. 13 illustrates, in the form of a flowchart, device

actions executed at each communication station, in a case




field of the received beacon is |ower than the
priority value of the beacon of the |ocal station
transmtted at the TBTT. In this case, this neans
that the station transmtting the beacon with | ower
priority value activates TBTT changing processing
i nstead. For exanple, in the event a normal beacon of
one comuni cation station collides with an auxiliary
beacon of anot her conmunication station, the TBTT for
the auxiliary beacon needs!io be noved. Also, in the
event that auxiliary beacons collide one with another,
the one with higher traffic priority is given
whepredfrebencen cahtigihe bre wtthrtaietueprhicorhtygshionl cthedbe
moved (or _elimnated). [0281] Fig. 13 illustrates,
range e rrafh of aiMiegREnaF?, 24 deeacsst cohslaker dnepne

h j cati ,Station,, i - 113 ..
ot s BoRSOTTRR G514 0D, BNk U 35y %o
wot i cEEORERy SRSl SR, L0 agal SrbecBee,

sudiBScGaBE et Nen £ QAlrlel §EPRa1 TPV itAR BRAERD form of
transm ssion point-in-tinme (TBTT change). Such device

excaatiti 65Sa apeedetdralingdr €addwzeithr nedrt@nbiopfb@fam at the
executing a predeterm ned execution command program at
centijel cemtral wortt AGR whthin Ohenivinied eshecwhmeliession
communi cation device 100. [0282] The actions are
devicei vBPed in

[0282]

The actions are activated in respcnse to the
communication station.detecting collision of beacons
transmitted from the local station. First, the local
station checks whether or not a TBTT cﬁange has occurred
recently within itself (step S1).

- {02831

| In the event that no TBTT change has been made recently,
a check is further made regarding.whether or not a
description is made in thé ALERT.field of the receivéd
beacon to‘thé effect that the TBTT is going to Be éhénged
{step 82). o ' '
[0284]

In the event £hat no recent TBTT change has been
confirmed at the local station or at nearby stations in
| éteps 51 and §2, the priority of the transmitted béacon of

. the local station side and the priority described in the




response to the conmmuni cation station detecting
collision of beacons transmtted fromthe |oca
station. First, the local station checks whether or
not a TBTT change has occurred recently within itself
(step SI). [0283] In the event that'no TBTT change
has been nade recently, a check is further made
regardi ng whether or not a description is made in the
ALERT field of the recei-vad4 beacon to the effect that
the TBTT is going to be changed (step S2). [0284] 1In
the event that no recent TBTT change has been

Tyﬁgnﬂglrae%fafth&hfeé d%e%éo%naeg ?Bmﬁe téwts%e k9ns

in steps S1 and S2, e priority o ransnitted
[0bgmron of the | ocal station side and-the priority
described in the - 114 Type field of the received

bedeorthar évennparaad thet epis3ity ¢0285 Heaadoherevented
that the priority of the beacon received fromthe

frep Here staeroatesiomtis ewdr loan then piliomniprétyt fg the
ocal station side, a check

{ tted b t.h
tr?‘?ﬁgﬁstraeg g8ﬁ9‘g‘? 2%911‘[] ﬁt?a&é’%uaégara}fhan Vit rer? &.‘he%t ther
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the priority of the transmitted beacon of the local station
. side (step S4).
[0286]

" In the event that the priority of the beacon received
from the other station is higher than the priocrity of the
transmitted beacen of the local station side, determination
is made to change the TBTT, i.e., the beécon tfansmiésion
.position, of the local station. In this case, the
communication station executes scanning for at least one
super frame to collect information(for determining the new
TBTT, and makes notification to the nearby stations with a
beacpn describing in the ALERT field a message to the effect
thaf the TBTT will be changed, as described with reference
to Fig. 11, and further, discovers an available TBTT with
the procedures described ébove with reference to Fig. 9, so
as to detect a destination to move the beacon (step S6).
‘Transmission is made with a beacon from_the new TBTT,

thereby notifying the nearby stations of the relocated




[0286] In the event that the priority of the beacon

~ received fromthe other station is higher than the

“priority of the transnmtted beacon of the |oca
station side, determination is nmade to change the
TBTT, i.e., the beacon transm ssion position, of the
| ocal station. In this case, the comrunication
station executes scanning for at |east one super
frame to coll ect inforngtiﬁg for determning the new
TBTT, and nakes notifi cat to the nearby stations
wWth a beacon describing in the ALERT field a nessage
to the effect that the TBTT will be changed, as

begrege tirpagmie s hor dfieiagee to-Fig. 11, and further

Oéﬁ covers an available, TBTT with the procedures
[ cri bed above mﬁth reference to Fig. 9, so as to

detect au?‘?éé el t&?%oélve &thetha%a§ éSte t\x .?g.ri];he

Tr ansnf ssi on I's néde eacon f
pedder %Q}éem%afﬂ&@ thide o BRaE by St A ans nef: M@léﬁ'&fﬁt ed

- 115 , beacon transm ssion tim ng. Al so,
theSt;ﬁﬁorSﬁy bh the wvaphitbed Bde-di ioar lth¥ ,Dcﬁcaflh%tatlon
beacon received fromthe other station is not higher
sidehan . et heiprilor igvenof thhe thansniditieg béaseth dfeddoms
| ocal station side, i.e., in the event that the

matﬁlhieérl 2yCRACIH ot MBEACBRSA T Mt e thgrcpeclet Sheade

gar rdin w?ether or pot. the reception point-in--tine
recSPUiRg POET VO HEACOA TR° iqidied PRATCA HES BeddnT

thahr§ﬂ§n%§§ééﬁ]ﬂ¥¥n@R15Qléﬂfﬁ%fﬁt—fﬁithﬁga£f the local
station (step 85). 7
[0288]

In the event that the timing of the beacon receiﬁed
from the other station is earlier, the local station
determines to change its own TBTT, i.e., beacon transmission
position, the reason being that a beacon of another stétién
has been received immediately prior to transmission of its

own beacon. That is to say, the communication station

~executes scanning for at least one super frame to collect

information for determining the new TBTT, makes notification
to the nearby stations with a beacon describing in the ALERT
field a message to the effect that the TBTT will be changed,
and further discovers an available TBTT so.as to detect a
destination to move the beacon (step S6). Transmission.is‘
then made with a beacon from the new TBTT, thereby notifying

the nearby stations of the relocated beacon transmission




station (step S5). [0288] In the event that the
‘timng of the beacon received fromthe other station
is earlier, the local station determ nes to change
its own TBTT, i.e., beacon transm ssion position, the
reason being that a beacon of another station has
been received i Mmediately prior to transm ssion of its
own beacon. That is to say, the conmunication station
execut es scanning for at ke@ast one super franme to
collect information for determ ning the new TBTT,
makes notification to the nearby stations with a
tirbeacon describing in the ALERT field a nessage to the
‘effect that the TBTT will be changed, and further.
[0Zfidcovers an available TBTT so as to detect a
destlnatlon to nove the beacon (step 55) Transm ssi on
‘ &d R tnSISWBYT  t her eby

cC : dp 3 ) o
Ty not i.f Ihe nearb s%a i ons f t he relocated beacon
#%&%@%ﬁﬂ—%@m@ﬁrﬁ%%%m Gol I i) on

Avj. di P S

veLding RrQced Efan'ﬂ%ﬁ%enf RabeS,g9al £ENND, lt%n

Ti m ngs Coni et e y matc descrip lon been
thaﬁa@%aHGQeﬁréﬂ&hl@%&ﬁﬂpﬁhgntréﬂﬁﬂis@@@ﬁ??eceptlon

‘transm ssion. and transm ssi on/ meception prioritized
pripedicddsd TRRS siisarPPwi Ehaat stitghta sandbm dehaym da1em a

point-in-tinme based on a TBTT. A classical case
frO@nabPeismtﬂel-e“riiglﬁabeseﬁ both TBIThe 8i stoveiedl ataseche

enaLles the signals of both to be discovered at the time of
" collision even in the event that the transmission timing
TBTTs of the signals within the super frame are the same,
due to this random delay. However, a situation can occur
wherein,.in some cases, in addition to the TBTTs of the

. colliding signals, even the random values completely match.

In such a case, the colliding signals are always transmitted
at the same timing, and the communication stations which
have caused the collision cannot detect the signals of eech
other since both are performing transmission operatiens, and
accordihgly cannot recognize thaf the signals are colliding
at this time span. | |
[0290]

In such a case, the quality of the signals
transmitted/received in the particular time span where
¢collision is occurring markedly deteriorates, so

communication cut-off occurs in this time span alone.



collision even in the event that the transm ssion
timng TBTTs of the signals within the super frane
are the sane, due to this random del ay. However, a
situation can occur wherein, in some cases, in
addition to the TBTT.s of the colliding signals, even
the random val ues conpletely match. |In such a case,
the colliding signhals are always transmtted at the
same timng, and the conmuni cati on stations which
have caused the col | isiont’cannot detect the signals of
each other since both are performng transm ssion
operations, and accordingly cannot recognize that the
Accorghay by arthayd leirgi ngsas wheisein, mepspaa. cofuf2d@htign
such a case, the quality of the signals ,
stafigRshideng i 8 artthe B tiiGHPaP ETFRSESERAWEEPR
c ision is accyrri mar kedly deterjorates., so
theg Bbby £ R TR et o o Pt s AT PRF LS Thapri Srated,
L = 7 c i ngl r r.ei
e S S A
thiof tshgnads transnitted fromthe TPP in a particul ar
time span have markedly deteriorated, collision of
[028ignal s can be resolved by releasing the TPP at this
ti.me span. [0291] Exanpl es of phenonenon used for
j Uekgimrd- epa ek eshedenasrdropgeidofor s i gind mgurgert y
~include a great number of errors occurring in onl

detpnienaiicl 1 fEIBRATITHGINgTeauge & great umber of °

errors occurring in only a particular time span leading to a
continued communication cut-off state, no ACKs being
returned during only the particular time span, communication
being requested at a low data rate during only the
particular time span, and so forth.
[Q2§2]

A communication station which has released the TPP due
to such a reason continues transmission/reception'of data
" with access method based on CSMA/CA with a random backoff,
and also activates scanning processing by continuously
operating the receiving deviée, to attempt detection of
‘beacon signals and the like of another station which méy be
hidden. Upon disbovering the beacon of a new communicatioﬁ
statioﬁ is this process, the above-described procedures are
followed to analfze the information described in the beacon,
extract the media occupation state of the neighboring

communication stations, and effect collision aveidance.




conti nued comuni cation cut-off state, no ACKs being
returned during only the particular tinme span,
comuni cation being requested at a | ow data rate
during only the particular tinme span, and so forth.
[0292] A conmmunication station which has rel eased the
TPP due to such a reason continues
transm ssion/reception of data wth access nethod
based on CSMA/ CA wi th a-rah8om backoff, and also
activates scanni ng processing by continuously
operating the receiving device, to attenpt detection
[0D¥3] . beacon signals and the |ike of another station
whi ch may be hidden. Upon discovering the beacon of a
newigeniBini thistortest, atinofl owclidrits fproaceske t he
above-descri bed procedures are followed to anal yze
CorHELL Gt PRRPF ORe USRS ilbeduihng hecBPamdon, avextirat t he
nedi.a occupation state of the neighboring )
P UGHTCAT! DR 1319 o "PARR SYTBCS GPRFgRoRalues in

radcﬁvtglio a%%et e ’}:Lnlgﬁalisiq[o%z%%]llldlzirg .33i8 Aalllsu%taxasiggé]ﬁi&ﬁn&&ic%g

wchart or e comruni catl oI proce es |
[02Ql;l usi on avoiding operations in the case in which
even the randomvalues in addition to the TBTTs of
colrhi de g igrnali snc otpt 68l Je v¥RteB. sifRZDHrahgission
conmuni cation station sets the si gnal transm ssi on.
timtingi AGTTBIT Ofe tilreclbeaconTvan shrigswns Pi-dor Priord tHezedd
Period TPP in the super frame (step S31), and
TPﬁaépfépﬁBsgp%ﬁuﬂrame {step S31), and performs signal
transmission/reception based on the set transmission timing
{step 532).
[0285]

The communication station performs transmission
operations at the transmission timing TBTT, and accordingly
cannot detect collision by itself in the event that not only
TRTTs but alsc the random values, i.e., the TBTT offsets
completely match. Accordingly, periodic transmission
operations of the signals continues over several super
frames. Consequently, the situation in which the signal
quality has markedly deteriorates is detected (étép S33).
Deterioration of quality as used here is detected by

symptoms such as a great number of errors occurring in only

a particular time span leading to a continued communication

cut-off state, no ACKs being returned during only the

particular time span, communication being requested at a low




transm ssion/reception based on the set transm ssion
timng (step S32). [0295] The communication station
perfornms transm ssion operations at the transn ssion
timng TBTT, and accordingly cannot detect collision
by itself in the event that not only TBTTs but also
the random values, i.e., the TBTT offsets conpletely
mat ch. Accordingly, periodic transm ssion operations
of the signals continues gygr_several super frames.
Consequently, the situation”in which the signa
gquality has markedly deteriorates is detected (step
S33). Deterioration of quality as used here is
datRpriddCe dUBYNIsYHPY oS Pachigylar gier FRaFherndf serford.
Og&ﬁurring inonly a particular tinme span leading to a
onti nued communi cation cut-off state, no ACKs bei ng
re e ' I : | Cul ar, ti
_ cogﬁéﬂiggggé% e?ﬁﬁ%réggﬁé?gﬁﬁié¥g Fg%ﬁg?iigé%%'at¥§ie
cor@iiiniR@ t0BhY st hei farddagéhal thaBr SHPMMisANengPefOption
[ 0296] Upon detecting such signal quality
tindetger iforabitbers tWie chc @BAubE casédnvisitdin @heSeapehesrdme .
transm ssion/reception timngs for others which can.
(st §3dd, Wifhferncheedgpersf thaetr{sindps$34) se¢tidmounich
rel,eases the transm ssion section. with deterjorated .

detgrdrray e dstepl i496) (StaRySdal s TP HRitSelth6r dpkariorated

pe:f1BH 0L Gt LANSIISS120n21 ONBY Sk AN (REWaRL BRI S0y
M ng :

TBTT.

[0297]

the new transmission timing TBTT can be notified to
nearby station by describing in a beacon, and also by
transmitting periedic signals with the new transmission
timing TBTT itself. |

[0298]

Collisipon Aveoiding Procedures in Case that Normal Beacon

Cannot be Received:

There are cases wherein not all the information
described in the normal beacon is included in auxiliary
beacons or signals periodically transmitted and received
using Transmissibn Prioritizéd.Periods TPPs (seé Fig. 7).
In this case, eﬁen in the event that the is collision
between aﬁxiliary beacons one with another, collision
between signals periodically transmitted and received using

Transmission Prioritized Periods TPPs and beacons, or




[0297] the new transm ssion timng TBTT can be
notified to nearby station by describing in a beacon,
and also by transmtting periodic signhals with the
new transmssion timng TBTT itself. [0298]
Col I'i si on Avoi di ng Procedures in Case that Normal
Beacon Cannot be Received: There are cases wherein
not all the information described in the normnal
beacon is included in auxilPPary beacons or signals
periodically transmtted and received using
Transm ssion Prioritized Periods TPPs (see Fig. 7). In
colhisi A%erwe¥ensidhd e pRveBlithaly thedshicebh) Siddk ved
bet ween auxiliary beacons one mnt% anot her, collision
onpatidernstjanl sngdbird adicupblyob r ansmirtatecnandr r eced wed
. using Transm ssion Prioritized Periods TPPs and
LI S5RS, Copnot o9 dafeidtiesi. onAbee memaresi gaal be conceived
er.i odi cal transmtted/received, one with another,,

-Whe?%e&ina n8686£§??%?995nff-‘6mﬁ B FoFeisterrven i RpERFming

sca\?ﬁ'g?lg:lt ﬁ?&:&@&ﬁ‘f . eq:lueAlt%o trgrq?sn?%ttciann %%h%g'n %g%%e%g at

nor na eacons. canno e recelve

theP YR Blac S AMHHIGhREIEESSIAY. s e fe0hpansmi tting
ot her signals at the normal beacon transm ssion tine

conspai catibhestoomnirviabi 08 s¥at iR auirngokeseyen the
TBTT of fsets coincidentally conpletely matching.
coﬂh@j@gptally completely matching.
[0299j
In such a case, an arrangement may be made wherein a
Serial field is provided in the auxiliary beacons or signals
periodically trapsmitted using Transmission Prioritized
Periods TPPs to describe relative point-in-time information
.indicating what number in order TBTT the signal is being
transmitted at based on the normal beacon of the leocal
station, whereby a communication station whicﬁ has received
auxiliary beacons or signals periodically transmitted can
eXtract the normal beacon transmissidn point-in-time of the
auxiliary beacon transmitting statiom.
[0300] : -
[
Fig. 39 illustrates a communication operation example
for performing signal collision avoiding, based on the
contents of the Serial field added to the auxiliary beacons

or periodically-transmitted signals. In the drawing, the

assumption is that the STAO and the STAl are in




In such a case, an arrangenent may be nmade wherein a
Serial field is provided in the auxiliary beacons or
signals periodically transmtted using Transm ssion
Prioritized Periods TPPs to describe relative
point-in-tinme information indicating what nunber in
order TBTT the signal is being transmtted at based
on the normal beacon of the local station, whereby a
conmuni cation station which_has received aUX|I|ary
beacons or signals perlodﬂéélry transmtted can
extract the normal beacon transm ssion point-in-tine
of the auxiliary beacon transmtting station. [0300]
CommqﬁkgatggniWiuﬁtwthqﬁsum5@ownunbmmmminauﬂmarathohons, and
nple for performng signal collision avoiding,
hafs, B8dTo APERRL b oA Uof Lihandependert spgvadiied et

| dicall y-t tted
ene, SR8 Ehe F0F ik Aveg CoPRe RSt FH=, S Katet Hef
an%%QsaHQe“a@ HAL ALEnk Bat 147 1s &Pl"gﬂé”h%gﬁhg” Lo

ot her unshown conmuni cation stations ave een

obs2penat kRge B&i MBI URl nkciBIRREHLE Nt r RELWREKS,y Bulngthe
STAO and the STALl have cone into the range of reach of

rem@ivedayeslsioe 1ro tHhee deawitg) CAtTEIT Staaki 988 1MV HY) fAlper
an obstacle shielding the networks one from anot her
frapei n§0 tlere@d.T7Al so, in the drawing, 8 TBTTs are set

[0301]the super franme, TO through T7. [0301]

The top tier in ¥ig. 39 is the initial state. At
point-in-time TO0 and point-in~time T2, the normal beacons of
both sides are colliding with the auxiliary beacons of the
other. Now, let us assume a case wherein reception of fhe
normal beaéons of each. other is continuously impossible due
to a reason such as the TBTT offset continuing to match. 1In
this case, the STAl cannot receive the normal beacons of the'
STAO, and neither can the STAQ recelve the normal beacons of
the STAl . |
[0302]

Subsequently,rthe STAl can receive auxiliaiy beaconé
and signals periodically transmitted using Transmission
Prioritized Periods TPPs from the STAO, transmitted at
point—in—time T4 and point-in-time T6. In this'éase, upon
the STAl receiving an auxiliary beécon transmitted from the
STAO at point-in-time T4 and point-in-time T6, the STAl |

analyzes the description in the Serial field, and extracts




The top tier in Fig. 39 is the initial state. At
point-in-time TO and point-in-tinme T2, the nornma
beacons of both sides are colliding with the
auxiliary beacons of the other. Now, let us assune a
case wherein reception of the normal beacons of each.
ot her is continuously inpossible due to a reason such
as the TBTT offset continuing to match. In this case,
the STAl1 cannot receive-he2nermal beacons of the
STAO, and neither can the STAO receive the nornmal
beacons of the STAl. [0302] Subsequently, the STAL ‘
infSind QCR YBgAEXIAd Ak RRATORS aNF BIINAl % iRE" agﬁfgféﬁafe
" transmitted using Transmi ssion "Prioritized Periods -
thd PR iflriamyt heaSFAQ s teansiTitt-hasnat te PRIt thrioR- th8Endidnal
and point-in-time T6. In this case, upon the STAL
begegreibrangmass bexigdiarty- ipeddon, t tiasahivt tredobndmitdethat
STAO at point-in-tine T4 and point-in-time T6, the
th%W“ﬁ‘lJraB%%%n tHe td%?s@rTA& LENPFHNY Her 208kl et Rea ’féh?d

Dlntrags - %52 rmation regardi ng how nuch_of
po IR TR i Etee Hoener B 19 Ry 2B8atbRe | Lt 1o
tréﬁﬁdﬁltﬁhgn§fﬂﬁéf§jﬂ@éff%8@‘59? @orrnilmeb%acggself and

transm sSi on” poi nt-1n-t her recogni zr ng t Hat

acddﬂﬁlﬁ@&9H£aﬁﬁﬁﬁxﬂédéﬁv%hthTﬁg}méikﬂ@a%gngréfsﬂﬁétéﬁko
near the point-in-time T2. Further, the STAl

[0308dogni zes that it is transmtting signals near the
point-in-time T2 itself, and accordingly cannot
r eSBPyRAYTE Livor ARl Shewr ols i UbpeSTABIAL$ 0363] in the

- drawing, the STAl releases the TPP used near the point-in--
time T2 and repositions to another TBTT (point-in-time T3 in
the drawing), so as to be capable of receiving the normal
béacons of the STAQ0. The STAl can tell the rescurce usage
state of the STAZ by receiving the normal beacons of the
STAZ.
[0304]

The STAQ can also receive the auxiliary beacons of the
STAl transmitted at point—inftime T5, and by performing
processing the same as that of the STAl described above,.can
receive the normal beaddns of the STAl by reléasing its own
TPP at point-in-time TO. Finally, the placement of nofmal
beacons and auxiliary beacons (periodic signal transmission
using Transmission Prioritized Periods or TPPs) such as .
shown at the bottoﬁ tier in Fig. 39 is achieved.

[0305]




Subsequently, as shown in the upper-mddle tier in the
drawi ng, the STAL rel eases the TPP used near the
point-in- time T2 and repositions to another TBTT
(point-in--time T3 in the drawing), so as to be
capabl e of .receiving the normal beacons of the STAQO
The STAl can tell the resource usage state of the
STA2 by receiving the normal beacons of the STA2.
[0304] The STAO can al so receive the auxiliary '
beacons of the STAl trank#ddtted at point-in-time T5,
and by perform ng processing the sane as that of the
STA1 descri bed above, can receive the normal beacons
of O heh STAIhdyy haebeash nghé tSvenin thaPPtAEé PTAMtdddy hioke
TO Finally, the placenent of normal beacons and
autgngippaty bebewits theefFBdi sush grmlther $A8A 88t omotimsingg
Transm ssion Prioritized Periods or TPPs) such as

theg AUHAL AR LY tARATRR PEmtbref TR h ¥ Foi3diie-5éRr eled. 2

51-- 123 . On_th ther hand, . in the eve hat .t he.
mes gt R . B RULSRAnb et y el e EnsRrearad I3, e
effEB@ §H§¥D{%nsHHHTdCk@ge%ggetﬁgn%ﬂé,a%g Qﬁ@gogtotﬁetfgaer—

STAl at point-in-tinme TS, a nessage nmay be transmtted

nmidilemike STAdid.0sbherSTAQdmp1he 1ef keet thad, idpon

shoul d rel ease the TPP, as show at the |ower- mddle
receieing ntlH g.re3@askoreguanyplmesdayet, hichecasa) ¢hporges the

receiving this rel ease request nessage, the STAO
trapfphyson Reintranshitssi oh Pui mdidinrpebefcemerhich had

auxi li ar; b%ﬁcon whi ch, had. ,
been transmftted at polnt-in-time TO0, and finally, the
placement of normal beacoﬁs and éuxiliary beacons such as
shown at the bottom tier in Fig. 39 is achieved.
Accordingly, the STAO can receive the normal beacons of the
STAl, and thereby canrtell the resource usage state of the
STAL.
{03061

Note that the TPP éection—changing*procedures by
auxiliary beacon are performed according to already—deséried
procedures. Following detection of an available slot by
scanning operations, TPP placement is performed at a point-
in-time where collision does not occur.
[0307]
Other Scan Triggers
Description of scanning operations has been made so far

regarding scanning performed periodically, and scanning

performed due to detection of collision. With the present




been transmtted at point-in-tine TO and finally, t
he placenent of normal beacons and auxiliary beacons
such as shown at the bottomtier in Fig. 39 is
achi eved. Accordingly, the STAO can receive the
normal beacons of the STAl, and thereby can tell the
resource usage state of the STAI. 03061 Note that
the TPP section changi ng procedures by auxiliary
beacon are performed accondiyng to al ready-descried
'procedures Fol | owi ng detection of an avail abl e sl ot
scanni ng operations, TPP plac enent is perforned

n ere.coll.ision d Qt occur.
m@%%%y%ﬂ! ERS%QS%%%Q?%@dbéwfrﬁescr|%?lon o) scannlng
coeidlHtQRs Bagtbeen,NRde nsa hat Bégﬁrﬁédogfnqzéeaagl [9

performed periodically, and scanning performed due to

neligiteotingn sakttohl §Si 0 Mt bet hetpeeseny sifid4d:
enbodi nent, there are cases wherein signals of a
de%ﬁﬁﬁﬁmm/éaﬁephlemamrqneaﬂlmghphaﬁonmmdkﬁmﬁmreeeognaked as
nei ghboring station so far.can be detected by

tr%ﬂiﬂ%ﬂSlOBeﬂEéfF%ﬁ/3Q§9§ﬁtﬁéﬁdbré%%s%49ﬂflperfornEd
transm ssi on %Llsten Bef ore Send) and

e e FaEPRE P SESSLP G BT BEESSH (i (58T PORREH af er
eratisiials oh! AIBMLSR IR L LERAD, ALLEL jﬁEﬁ? GURD L d he

event that collision is not’ de ere are cases
coMghienni SCAMNI dtected. There are cases wherein scanning
processing is activated due to such signal
detection/reception processing, beaceons of the communication
station are searched for, and acquisition of media

occupation information of the communication station is

attempted.

- [0308]
Also, the signal detector and receiving device are

continuous operated during scanning processing in time spans

when signals are not being transmitted, but signal
transmission is given preférence during the time span for
transmitting.signals, and the receiving device may be
stopped for just the duration of signal transmission.
{0309]

F. Other Beacon Collision Scenarios and Collision Avoiding

Procedures
In the above section E, description has been made

regarding processing procedures for avoiding beacon




processing is activated due to such signa

det ecti on/recepti on processi ng, beacons of the

conmuni cation station are searched for, and

acqui sition of media occupation information of the

communi cation station is attenpted. [0308] Also, the

signal detector and receiving device are continuous

operated during scanning processing in tinme spans

when signals are not being transmtted, but signal’

transm ssion is given prelebence during the tine span

for transmtting signals, and the receiving device

may be stopped for just the duration of signal
colliaisfi $8i ONcadddI0Yreihn. thkhesindeamOreGehl bsi Orwaves

Scenarios and Col lision Avoidin Procedures 1In the
chagimmse dgect ¢ orrrBurdesciiopt Ebathass besringadedr egafaitiyg

processi ng procedures for avoidi ng beacon -- 125
Begiglasi stBhSi it £a84s Sahbrefan¢eicvachngerefnr hehebgetric
oﬁgf'o ves cha§§%§.dug.to conyunication statLon novi ng
POYAd °507f 7T Ko™ BES &S Ot RFREL P T4 ESc &R’ bE COTREI ved
expfBh6! Bol N RhL A heo BRYRE Aot ARY BOTIHA! callon

station turns on, thereby exposing colltision of
corPRACeRsi &k ansdviihed by the communication stations.

[0310] Fig. 14 illustrates the way in which beacons.
[0310]

Fig. 14 illustrates the way in which beacons
transmitted by the communication stations collide due to the
power of a new communication station being turned on. The
drawing illustrates an example wherein systems configuring
networks aiready existing independently are merged due tb
the-emergénce of a new commnnication station. Also;‘even if
a new communication station does not emerge, there ane cases
wherein systems configuring already-existing networks are
merged due to a third communication station coming
therebetween. In such a case as well, the same processing
as described below can be performed. |
[0311]

At the upper part of Fig. 14, communication stations
the STA0 and the STAl exist in a range where airwaves from
communication stations the STA2 and the STA3 cannoc rcach,
with theISTAO and the STAL performing communication. Also,

the STA2 and the STA3 perform communication completely

independent from these. In this case, the beacon




transmtted by the comuni cation stati-ons collide due
to the power of a new communication station being
turned on. The drawing illustrates an exanpl e wherein
systens configuring networks already existing
i ndependently are nerged due to the energence of a
new communi cation station. Also, even if a new
comuni cation station does not energe, there are cases
wherei n systens confi gu- ngeal-ready- exi sti ng net wor ks
are nerged due to a third conmunication station com ng
t herebetween. In such a case as well, the sane
tréH§M¥%%§bﬁgtiﬂ§n9§S§félgg% %%%oghgﬁn éﬁh&g¥g§yigﬁd tation
[0311] At the upper part o Ig. 1 , conmuni cation

in & dlhidependbhe AMARANDH RacRTAYseXhStbdd) a3 ARG WheF e
alrwaves from conmmunication stations the STA2 and the

rig®FA3idanntt theaghper watrdt ttherSFAQ andbddenSEAbnsmission
. perform ng comuni cati on. Also, the STA2 and the STA3
tirg@apo i 6B ke catiade loompltehehyve hrivpesdehetieom the
t hese. Ln this case, the beacon - 126 transm ssion
STAYLQPAgYRArR LRtNYorr SERORIEBNREAR it station in a
[Oglgjependent manner for each system but as shown to
t right side of the upper part in Fig. 14, beacon

tr gnsHd 'd¥1y,thﬁbﬂgéhéwEéﬂhﬁﬂﬁéﬁﬁi%ﬂag€5¥18ﬁ1éﬂb'B?ﬂ%

been set between the stations whic 0 not recogni ze
newe@Cbmetfittiy Ykt thubseguaftddoatdRON sth@ion, and

conmuni cation station the STAA newy energing between
asspmégg thmﬁnﬁhqxﬂﬁaaﬁossath©n$TEﬂuithe STAl, the STA2, and
-the STA3 have become capable of transmission/reception with
the STA4, as shown in the bottom tier of Fig. 14, the
beacons of‘the stations collide as far as the STA4 is
concerned. In such a case, there is the need for at lease
one of ‘the sets of stations of which the beacons are
colliding to change the beacon transmission timing TBTT,
otherwise, the beacons cannot be heard correctly. In other
words, the STA4 cannot participate in the network.
[0313]

In such a case as well, there is the néed for a station
to change the transmission point-in-time. Fig. 15 shows an
example of TBTT changing procedures in the event that beacon
collision has been exposed due to participation of a new
communication station. The example shown heré is a_case-

wherein the TBTT of the beacon transmitted by the STA0 and

the TBTT of the beacon transmitted by the STA2 have




assum ng that the stations the STAO the STAlL, the
STA2, and the STA3 have becone capabl e of
transm ssion/reception with the STA4, as shown in the
bottomtier of Fig. 14, the beacons of the stations
collide as far as the STAA is concerned. In such a
case, there is the need for at | ease one of-the sets
of stations of which the beacons are <colliding to
change the beacon transmi ssion timng TBTT,
otherwi se, the beacons tahfibt~be heard correctly. In
ot her words, the STA4 cannot participate in the
network. [0313] 1In such a case as well, there is the
appegdriagely sébathah theo TEBRANgEbhtheHa AMEM 66i Gme STAO is
point-in-time. Fig. 15 shows an - exanple of. TBTT
sl ¥yl AGLpF ociti®s Wenvihé everithathdthehEBonis capable
col lisi,on_has been exposed _due to partic%gation of a

of {SHESaRT Cat T o SEAfEon°t THe ithrads Rbfnt Hitre 3
ST L TBIT itted b
enfiS A Lo ATy LI SRR hEtaT, Lo >

eacon transmtted by

cortiith18hA2oAWSnotl 26 mARRT P dERdel b ARbaRedet e JERETO
but the TBTT of the STAOis slightly later. Al so, we

othwd)l. say that the STA4 is capable of conmunication
with either of the STAO and the STA2, but the STAO
[0HMd the STA2 are in a state wherein direct
conmmuni cation cannot be made (hidden term nals from
eabh POYHer ) HLOS14P, e hsiagon franpel T ont ABTBedesdn

bdéﬂ’%ﬂ%ngfﬁécghér%gg E8£2 arrives, so each transmit bkeacons
at a point-in-time shifted from the point-in-time TO by a
TBTT offset. At point-in-time TO, the TBIT offset of the
STAO and the TBTT offset of the STA2 happen to be different
values, with a small TBTT off set value being selected for
the S8TA2, and a large TBTT off set value béing selected for
the STAO. | |

[0315]

' The STA4 can receive beacons transmitted from both the
STAO and the STA2. Now, the STA4 has received beécons frbm
these two station within the TBTT incrementation of itself
{i.e., within the range of* B,,/2), and accordingly can
detect that beacons are collidihg. .Next, determinatiohris
made on which communication station a méssage should be
transmitted regarding requesting changing of the TBTT. Wifh
the example shown iﬁ the drawing, the beacon of the.STAO was

received later, so the STA4 determines to have the STAQO to




both the STAO and the STA2 arrives, so each transmt
beacons at a point-in-tine shifted fromthe
point-in-tinme TOby a TBTT offset. At point-in-tine
TO the TBTT offset of the STAO and the TBTT of fset
of the STA2 happen to be different values, wth a
smal | TBTT off set value being selected for the STA2,
and a large TBTT off set val ue being selected for the
STAO. [0315] The STA4 can2pecei ve beacons transmtted
fromboth the STAO and the STA2. Now, the STA4 has
recei ved beacons from these two station within the

cndfti] CHICTBIFDI Al W lordieSohe Shadia AU BB T A0S

o accor di ng can ect t .
reRANARS; ahgngmg} i Rhe NeXY. dﬂ&ﬁ,f ndAat 119N the eefaﬁd@ on
whi ch conmuni cation station a nessage shoul d be

that ansnisthedatd@ garediSTR2 eqeeabt Ngr L8NGt gobrt BecdBilng
Wth the exanple shown in the drawi ng, the beacon of

daghangTACeWEs & reusny sdviiagestate, tare dSPAY ibeterat hiber
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period before and follow ng transm ssion of signals

STHUr oant hecéDoalthist akceage(Li sten Before Send / Li sten

0 Aft]er Send), so the

Note that the 5TA4 does not simply compare the beacon
reception point-in-time as such to determine which of the
received beacons that have ccllided is later, but rather
makes reference to the TOIS fields of the beacons, and
subtracts the pseudo-random sequence used, thereby
calculating the TBTT of the beacon itself. Of course, an
agreement may be made wherein the TBTT changing message is
transmitted to the side with the earlier beacoﬁ reception
point-in-time or TBTT, so long as the same agreement is held
among all of_the~communication stations, but description
will proceed here with the example of an agreement wherein
the message is sent to the later one. |

[0317]
| Upon receiving the TRBRTT chénge requeSt message and

recognizing that it must change its TBTT, the STA0 activates




STAO can receive this nessage. [0316] Note that the
STA4 does not sinply conpare the beacon reception
point-in-tinme as such to determ ne which of the

recei ved beacons that have collided is later, but
rather nmnakes reference to the TOS fields of the
beacons, and subtracts the pseudo-random sequence
used, thereby calculating the TBTT of the beacon
itself. O course, an agreenent nay be nade wherein
the. TBTT changi ng messagelk8 -transmitted to the side
wWth the earlier beacon reception point-in-time or
TBTT, so long as the sane agreenent is held anong al

~ thefTHITE <@L A CHE b gt if@Bf, pbuit-desanipt o0  ldhis

proceed here with the exanpl e of an agreenent wherein
cagte Widds dhesespremstimat peckatieremnea.he G327 filpon makes

recei ving the TBTT change request nmessage and
notifdGgitiioPng ot e HearhysEtahange that TBTFS gRENSTAD

ti t =129 ., the, TB [ [ f
ondfild ¥Reo i B b hbeRl e 1 B, HRoBen rh ct tng
r @ if. 15 k 2] A'fé . to th
e BAERET QL L TR L g L e

inftsha@ i bhet ALERT: fdrehd t0bat e bRaGRR ALY BearisansH tied
~(the ALERT field is a field for storing information

abricgmbé siansuldrled FortherpeandysTHtAkikeBStés @Funning
abnormal situation). Further, the STAO executes
forsganhragt ¢er wpcredsemenets upsrldatansfotoatioh et
degegkggggélgggfégﬁ TBTT. With the example shown in Fig. 15,
the TBTT changing processing is immediately activated from
point-in-time T1, but this processing may be executed after
a delay of one or two super frames, due to delay in
processing within the communication station.
[0318]

Upen the STA0 finding an available TBTT by the
procedures described withrreference to Fig. 9, the TBTTl'is.
sét as the new TBTT, and does not perform beacon
tranémission at point—inutime T2 but instead performs beééon
transmission at point-in~time T3 instead, and subsequently
periodically performs beacon transmission at the timing of
TBTT1 with a TBTT offset. |
[0319] '

On the other hand, the STA2 transmits its beacon at

point-in-time T2 as if nothing had happened, and

subsequently continues to transmit its beacon at the timihg




determning the new TBTT. Wth the exanple shown in
Fig. 15, the TBTT changi ng processing is imediately
activated from point-in-tine Ti, but this processing
may be executed after a delay of one or two super
frames, due to delay in processing within the
comruni cation station. [0318] Upon the STAO fi ndi ng
an avail able TBTT by the procedures described with
reference to Fig. 9, the ITBIT# is set as the new
TBTT, and does not perform beacon transm ssion at
point-in-time T2 but instead perforns beacon

of LTRAGTHS$hoR BATPAUMn-time T3 instead, and
subsequently periodically perforns beacon :

[082z@NSM ssion at the timng of TBTT1 with a TBTT
offset. [0319] On the other hand, the STA2 transmts.
| t Snbeheosvatt theitnk- CombimbcaRZ caas siththob hrergpdreictes a
happened, and subse%LentIy continues to transmt its

be ot GRTAEYEPG Jm filfy ALERBOF ik d THETO thiet ABET BT Tto be.
of f set. In the event that a communication .

 chaR o BRGT AR AhaheBRONCHIT AT KRG PA Fhe RUERPd
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acon Is EI n ransm near
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where the new TBTT of the beacon has been determ ned
at atnotnehoshpwn) .
[0321]

In a case wherein beacon collision has beccme éxposed
due to participation of a new communication station or the
like, the following supplementary items are‘fﬁrther taken
into consideration in the eﬁent of performing collision
avoidance using the above procedures wherein the newly-
participating station requests one of the communication
stations which has caused collision to change the beacon
transmission point-in-time as describéd above.

[0322] |

In the above-described example, upon feceiviﬁg a TBTTV :
change ;equest from the STA4, the STAQ éctivates TBTT
changing processing immediately, but an arrangement is made
‘wherein TBTT changing processing ié not activated as.an
exception in the event that the STAO has just recently set a

new TBTT. The phrase "just recently" as used here is

equivalent to 1 through 3 super frames following setting the




[03211 In a case wherein beacon collision has becone
exposed due to participation of a new comruni cation
station or the Ilike, the foll ow ng suppl ementary
itens ‘are further taken into consideration in the
event of performng collision avoidance using the
above procedures wherein the newl y- participating
station requests one of the comrunication stations
whi ch has caused collision to change the. beacon
transmi ssi on point-in-tirng3hs-descri bed above. [03221
In the above-descri bed exanpl e, upon receiving a TBTT
change request fromthe STA4, the STAO activates TBTT

nevC IT&1Gi.ngThe ocessinng s whedi, ai 8l yhe bitendn tAkE apgEAENte 1S
made wherein TBTT changi ng processing i s not

larget ppavedkascahl idexc épeironisnthhieaedht 1 hat thaie STAO

ﬂl& just recently set a new TBTT. The phrase "just
colddsdRe yﬂllasb%saé’d’lﬁi@fiebwsTB%aLﬁwg@nperéoz[m%r%gcﬁ@r
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collision will be avol de changé’ perfor med

theObbeéleD:Dﬁ'&Jrﬁlrﬁ&t k88 £b84beNS ANGn3taNdbND: Hyokintd |
the abnormal situation is stabilized is appropriate.

occAlksongt hietle dos amkge thhealpossidii lsiityathat tHeraiat wed kg
W th which collisionis occurring will go away, the
stagphdFERdl situation thereby being stabilized.

[0323]

Further, with the above example, the STA4 transmits a
TBTT change request message to thé communication station
with the later collision beacon reception point—-in-time or
the later TBTT, but in the event that the ALERT field in one
of the colliding beacons notifies information to the effect
that the TBTT of the beacon is going to be chénged, this
beacon is not counted as a colliding beacon, so the TBTT
change request message transmission processing is activated
only in the event that there are colliding béacons excluding
these. This is because the beacon boliision will be solved
by itself due to the TBTT changing ﬁrocessing.
[0324] |

Taking into éonsid;ration these supplementary items
contributes to preventing oscillatioﬁ in TBTT changing in

the event of multiple communication stations'simultaneousiy

changing their TBTTs,




.[0323] Further, with the above exanple, the STA4
transmts a TBTT change request nessage to the
“comuni cation station wth the later collision beacon
reception point-in-tinme or the later TBTT, but in the
event that the ALERT field in one of the colliding
beacons notifies information to the effect that the
TBTT of the beacon is going to be changed, this
beacon is not counted as gzgalliding beacon, so the
TBTT change request nessage transn ssion processing
is activated only in the event that there are

[°§?§li di ng beacons excluding these. This is because
t é beacon collision will be solved by itself due to

ther I8TT € hagidN@nRr 0Re6 S pdiQ324) +dAkd NG AR teq
consi deration these supplenentary itens contributes

in tthepTEVYENEi ODdOSEA [dhat b1 idi B veaR0ENgré N, e TBTT
event of multiple comunication stations

chagigeu I eanedtishes sagrarigengni fieion IBBEessing 30s [333Fhkted
Also, in the event that the priority values indicated

exGlNdiRe NSRS dindd oot ipfie gol i ity vBéne omeealiqf dhan
the TBTT change request nessage transm ssion _
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nor mal beacon of one communi cation station collides
an wukhliary beacon of another communication station, the
TBTT for the auxiliary beacon should be moved. 2also, in the
- event that auxiliary beacons collide one with another, the
one with higher traffic priority is giveh preference, and
the one with lower priority should be moved (or eliminated).
[0326] | |

Fig. 16 illustrates, in the form of a flowchart, device

~actions executed at each communication station, in a case of
beacon coli;sion being exposed due to ?articipation of a new
communication station oxr the like, wherein"the newly-
pa;ticipating sﬁation réquests one of the comﬁunication
stations which has caused collision to change the beacon
transmission point-in-time (TBTT change), to avoid beacon
"rcollision. Such device actions are actually realized in the
form of executing a predetermined execution command ﬁrogram

at the central control unit 103 withinr the wireless

communication device 100.




an auxiliary beacon of another comunication station,
the TBTT for the auxiliary beacon should be noved.
Al so, in the event that auxiliary beacons collide one
with another, the one with higher traffic priority is
given preference, and the one with |lower priority
shoul d be noved (or elimnated). [03261 Fig. 16
illustrates, in the formof a flowhart, device
actions executed at each communication station, in a
case of beacon collisionlbg&ing exposed due to
participation of a new comunication station or the
i ke, wherein the newly participating station requests
[o3mg of the comunication stations which has caused
collision to change the beacon transm ssion
polThe- eatiome areBRETtihanged)in trespwoisd beation
collision. Such device actions are actually realized
commyntliga t gR n§ ot iote dgitengiag preblcisdon wédbezeert i on
comrmand progr t the central contrql wunit 103
Cr AR TG A 1 G158 S domhan Tht | OIF devicESLoRETS 3ts
reJng?t%Z)L. o}hl:?eaﬂ:cc;r{ %{‘%n%r gegg&lf YIgtheaC!fe: L5§3RGRSE to the
comuni cation station detecting collision of beacons
[odoggnsnmitted fromthe local station. W will say here
that reception of beacon A and beacon B have
coFitsted.a [dB328] isFh&sd , reyaifiaely Whethée segtdons of
whet her or not one of the received beacons A or B has
thedeeceibed hapddies ALERTEfhat described in the ALERT field

that the TBTT will be changed, and beacons with this

description are deleted from cqlliding beacons (step 510).
10329]

Now, following deleting beacons having described in the
ALERT field that the TBTT will be changed from collidiﬁg
beacons, determination is made once more regarding whether
or not there are colliding beacons (step'811). In the event
that colliding beacons are found to exist as a result of the
determination, the later—described processing of step S12
and on is performed, and in the event that no colliding
beacons are found_to exist, this processing routine ends.
{0330]

In the event that colliding beacons still exist even
following the processing in step 310, the TYPE_fiélds of
each of the received beacens are referred to, aﬁd the
difference in traffic priority is compared {step Sl2).r-

[0331]




that the TBTT will|l be changed, and beacons with this
description are deleted fromcolliding beacons (step
S10). [0329] Now, follow ng deleting beacons having
described in the ALERT field that the TBTT will be
changed fromcolliding beacons, determ nation is nade
once nore regardi ng whether or not there are

‘col liding beacons (step S11). In the event that
colliding beacons are founds4to exist as a result of
the determnation, the |ater-described processing of
step S12 and on is perforned and in t he event t hat

0 ) Lfl Blle DRAGORR-Ar EnLONDALLA.PHSLecLhhSy <o

pr OCeSSI ng routli ne en e even

lowst | idiTegTbensrns fséqdésteme%tsa ¥els éf&dsﬁ\ﬁﬂt@gdt BS the
processing in step S10, the TYPE fields of each of

oridinateaeiofedhbeiaeonm o € stebesief, tand and st Beocessing -
difference in traffic priority is conpared (step S12).

roytgge lends) 34Alnow, i1l hichevenénthahathe ipeipriibyi ¢§ of
beacon Ais lower, a TBTT change request nessage is

begGath &niltt dGWEH thd BTy |c§1raﬁa€oife@$e%@eﬁéaeenl¢\ (step

1 d.thj s proceSS|n e ends. Al so, t he
tra%vé‘PrﬁttteﬁaF t gf oEpBhe drea s b5EFD %f5ﬁBTT
and”EN&%epESQQ@éIn#??%%%Q%e %ransn1tted to the

originator of the beacon step S15), and this
[03329cessi ng routine ends. [0332]

Alsc, in the event that there is no difference in the
priority of the received beaqons, determinatiop is further
made witﬁ regard to which received beacons has arriﬁed later
{step 513); The beacqn reception point-in-time as such is
not compared to determine which of the received beacons that
have collided is later, but rather reference is made to the
TOIS fields of the beacons, and subtracts the pseudo-random’
sedquence used, thereby calculating the TBTT of the beaconé
themselves,

[0333]

Now, in the event that beacon A has arrived later, a
TBTT change request message is transmitted to the originator
of the beacon A (step S14), and this processing routine ends.
Also, in th¢ event that beacon B has arrived later, a TRTT
change reguest message is transmitted to the originator of
the beacon B (step S15), and this proceséing routine ends.

[0334]




Also, in the event that there is no difference in the
priority of the received beacons, determnation is
further made with regard to which recei ved beacons
has arrived later (step S13). The beacon reception
point-in-tinme as such is not conpared to determ ne
whi ch of the received beacons that have collided is
| ater, but rather reference is nade to the TA S
fields of the beacons, and subtracts the pseudo-random
sequence used, thereby tal¥ulating the TBTT of the
beacons thenselves. [0333] Now, in the event that
, a TBTT change request
HsdaneAvs Adcieeidreg {eceord gihnat Bbrmef Hdwe-on
beacon A (step S14), and this processing routine ends.
ofobe| tient that beacon B has arrived |ater, a
TBIT change request nessage i.s transmitted to the
or Ly HaldE GRse h@hﬁﬁ%kEnPé% EdtepPe15y T oI ioR; s
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roceadures eacon nnot

auxRei RegalansTher 6 _i@ﬁ&&%o‘éﬁ%%@'l? PPLn S e dif ang
i nformati on described in the nornmal beacon (see Fig.
recéivés uditlgudednishi saixh | Pl iReaeANPe Pl o ONAHSS (same
periodically transmtted and received using
as Fpavshi sdirorhPei opsei zederPem ¢che PPst (Slame thas is
- _above). In this case, even in the event that the is
colippioniRatwsernesriabzry ikadrmeaebasvble aRathegnot her,

collisipn between signals periodically transmitted and
received using Transmission Prioritized Périods TPPs and
beacons, or collision between.signals pericdically
transmitted/recéived one with another, media occupation
information”for other time spans cannct be detected. Also,
cases can.be conéeived wherein normal beacons cannot be
received even Ey performing scanning processing, due to
coincidental transmission of other signalé at.the normal
beaccen transmission time span of the coﬁmunication station.
[{0335]

In such a caée, an arrangement may be made wherein a
Serial field is pfovided in the auxiliary beacons or signals
periodically transmitted using‘Transmission Prioritized
Periods TPPs fo describe relative point—in—time information
indicating wﬁat number in order TBTT the auxiliary beacon is
being transmitted at based on the normal beacon of the local

station, whereby a communication station which has received-




collision between signals periodically transmtted and
recei ved using Transm ssion Prioritized Periods TPPs
and beacons, or collision between signals .
periodically transmtted/received one with another,
medi a occupation information for other tine spans
cannot be detected. Also, cases can be conceived
wherei n normal beacons cannot be . received even by
perform ng scanni ng proeedsing, due to coincidental
transm ssion of other signals at the normal beacon
transm ssion tine span of the communication station.
aut 0338y IRa8URY & CASRIaIAN RKLBRYEIEN (B8 ¥BGCcan
wherein a Serial field is providedin the auxiliary
extheatonheonosnghabsacpe tratistakk Vot rpdisio-tied itnsi 89 the
Transm ssion Prioritized Periods TPPs to describe
awtidligrivv depopnt tiansmimg ingf sceaiown i ndi cati ng what
nunber in order TBTT the auxiliary beacon is being
[033¥%nsnitted at based on the normal beacon of the Ioca

station re conmuni catj on station whi ch has
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rawing the - A
unshown communication station, the STA2 is also in
communication with another unshown communication station,
and both have been operating as mutually indépendent
networks, but the STAl has come into the range of reach of
airwaves of the STAQ and the STA? due to communication
 stations moving or an obstacle shielding the networks one
from another being removed. Also, in the drawing, 8 TRTTs
are set in the super frame, TO0 through T7.

[0337]

The‘top tier in Fig. 40 is the initial state. At

 point-in-time TO, the auxiliary beacons of the STAQ and the

normal beacon of the STA2 are c¢olliding. Now, the STAl

- cannot receive the normal beacons of the STA2lat pointuin~
time TQ, dug to the apxiliaxy beacons or signals
periodically transmitted using Transmission Prioritized

Periods TPPs transmitted from the STA0. However, the




assunption is that the STAOis in conmunication with
anot her unshown conmmuni cation station, the STA2 is
also in comunication w th another unshown
conmuni cation station, and both have been operating
as nutual ly i ndependent . networks, but the STAl has
cone into the range of reach of airwaves of the STAO
and the STA2 due to communi cation stations noving or
an obstacle shielding the g;tmorks one from anot her
bei ng renoved. Al so, in"th drawi ng, 8 TBTTs are set
in the super franme, TO through T7. [03371 The top
tier in Fig. 40 is the initial state. At :
au’?j‘&lﬁfféﬂ h&’@?%sm thee SFARI Frarymbezsbrs pbinhel STAde
5 . normal beacopn.of the STA2 are colliding. Now,
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: received. In this case, upon the receiving an
relagxivé i bine bdtemencanshet dedi fraom teec8IARs dteing
point-in-tine T5, the STAL anal yzes the description
traPﬁm%h‘éedaéﬁ AT om éiha n?ﬁré?%d?ea%m tarnpaEs SiomiRTimdriion
how nu a% relative tine difference the

. I
cink OB L B RS 00 P P Ml oBeat 4 1 e SFA2
is BQEH&'t%&%t%BaHEE}S%%&%g{W d-ipl! 05, LASHSRY,

recogni zing that the nor eacon of t e S
the STAl recognizes that the STAQ is transmitting signals
near the point-in-time T0, and accordingly cannot receive
the normal beacons of the STAZ.
{0338]
Subsequently, as shown in the middle tier in Fig. 40,

the STAl transmits a message to the STAQ to release the

Transmission Prioritized Period TPP acquired by the STAQ

near the point-in-time T0. Upon receiving this message, the

' STAO releases the TPP held at the point—in-time TO.

Accordingly, only the normal beacon of the STA2 is
transmitted as a periodic transmitted signal at point;in—
time T0, and the STAl can receive the normal beacons of the
STA2. The STAL can tell the resource usage state of the
STAZ by receiving the normal beacons of the STA2.

[0339]

On the other hand, as shown in the bdttom tier in Fig.




IS being transmtted near the point-in-tinme TO
Further, the STAl recogni zes that the STAO s
transmtting signals near the point-in-time TO and
accordi ngly cannot receive the normal beacons of the
STA2. [0338] Subsequently, as shown in the mddle
tier in Fig. 40, the STAl transmits a nmessage to the
STAO to release the Transmission Prioritized Period
TPP acquired by the STAO 1d%ar the point-in-tinme TO
Upon receiving this nessage, the STAO rel eases the
TPP held at the point-in-time TO  Accordingly, only
40 t hderter gab bpoeORiretine tBIARTAS tAdrRRS st hefde fSade
periodic transmtted signal at point-in- time TO and
requss tSTalncame dowicoe tthenani swd orbeadorts iof tihe ciShAR
The STAl can tell the resource usage state of the
to $hgo SBH2r ecEt VitHE (i8S enobPRel IRIRISHSIJofthi fensTogge, the
On the ot her ,hand, as, shown in the bottgmtier
STA S §vets S ERere 5?%n@d§%§%ﬂ$@58ﬁﬁst & el

nortn{aanfﬁghzzgn 4R 3G be{ggl‘@?&#}&&g Egil%%&fluﬁlme T0,

transm ssi on poi nt-i I'me change
and Ho316358y MRULUIRELHY BY 5@&4@%8%@1& L{;ethe‘STaﬁ?ready—

activates transm ssion changi ng procedures for the
destaibal bpescohins,Chobfdl Deeicdt ansmsiniediah is started:

point-in-tinme TO, and follow ng detection of an :

~at avaplabtensiigle bjrerkecal teaidyr ddescriobedcpuocedur es,

normal _beacon transmission is started at a
Beaesntat v tihfe SHRdr £2B0FFFRI B TG sonBRl obeafons of the

STAZ, and the STAl can tell the resource usage state of the

'STAZ.

{0340]

Other Scan Triggers:

Description of scanning operations has been made so far
regarding scanning performed periodically, and scanning
performed due to detectibn of collision. With the present
embodiment, there are cases wherein signals of a
communication station which had not been recognized as a
neighboring station so far can be detected by signal
detéction/reception processing performed before signal_
transmission (Listen Before Send) and signal
detection/reception processing performed after signal
transmission (Listen After Send), even in the event ﬁhat
collision is not detected. There are cases wherein scanning

precessing is activated due to such signal




- Accordingly, the STAl can receive-the nornal beacons
of the STA2, and the STAl can tell the resource usage
state of the STA2. [03401 Oher Scan Triggers:
Description of scanning operations has been nade so
far regardi ng scanning perforned periodically, and
scanning performed due to detection of collision.
Wth the present enbodinent, there are cases wherein
signals of a communication station which had not been
recogni zed as a neighberidg station so far can be
detected by signal detection/reception processing
performed before signal. transm ssion (Listen Before
det)orRdcshOid prdRiact hg/ FeSEMd U RHACESShASication
performed after signal transm ssion (Listen After
st8egnoh) arevenarchdde&ceyenhdt Aatuicotidrsiodnmediaot
detected. There are cases wherein scanning processing
ocqupagdtony anédrmare ano ofuthestgnainicatden station is
det ection/reception processing, beacons of the
at ficati on station are searched for, and
[0Aq uisition of nmedia occupation information of the
co nication station is attenpted. [0341] Also, the
si gnal, del Lok aNde £ ECEY i il JRKEG1 AL Cqe AL ifJoUsS
operated during scanning processing In tinme spans
corMi@io8k 08P Sat® dnet n§ek 8gnt 11N PAdde8dinhUin St gidll spans

when signals are not being transmitted, but signal

transmission 1s given preference during the time span for

transmitting signals, and the receiving device may be

stopped for just the duration of signal transmission.

[0342]

G. Setting TBTT of Auxiliary Beacon Based on Priority

At the time of transmitting beacons, a communication
station performs scanning, finds available TBTT$ by
referring to the NBOIs of received beacons, and seté'its own
new TBTT.

{0343]
However, situations can be conceived wherein the supexr

frame is already saturated with normal beacons and auxiliary

' bacons of other stations in the processing of setting the

new TBTT, so that there is no available TBTT. In this case,
the communication station can solve the situation by
abandoning sending traffic out on this system, or by

competing for resources -used for transmitting traffic with




transm ssion is given preference during the tinme span
for transmtting signals, and the receiving device
may be stopped for just the duration of signal
transm ssion. [0342] G Settin6 TBTT of Auxiliary
Beacon Based on Priority At the tinme of transmtting
beacons, a communi cation station perforns. scanning,
finds available TBTTs by referring to the NBO s of
recei ved beacons, and setgghts own new TBTT. [0343]
. However, situations can be concei ved wherein the
super frame is already saturated with normal beacons
xilLar acons of other stations in e .
1ol e bR RE. Pke R hehe T ST ERaf et e
lod¥ avakhahl @i dBHigh RuBkSoEaSFe fekdCOMYDI GREL AL
station can solve the situation by abandoning sending
netwoall heécotdiaN 4ditheSYebefht OsmbainkHPeLkBy I8 latter
resources-used for transmtting traffic with -- 14 0
nethopwer and descofdigrBdfveienpermsotad to tegansm andtrtadf i c
if the local station with high order of preference.
comya LR F PR sEtatiennGek SEeR of Rt ts e 2aprésbary beacons
) §ggodinq$t takes the latter nmethod, and accordingly
Withs 108 AT 9Pt H5CEGUERFCanot her  communi cation station
ro34gqstop transmtting auxiliary beacons wth | ow order
of "preference. [0344] Fig. 17 illustrates, in the

fOFﬂ%Fﬁ17aiﬁh9§@Q§£és,tfﬁathe form of a flowchart, the

procedures for a communication station to set a new TBTT

within a super frame cycle. Such device actions are
actually realized in the form of executing a predetermined
execution command program at the central control unit 103

within the wireless communication device 100.

.[0345]

These procedures are activated for setting a TBTT for a
normal beacon within the super frame at the timé of new
participation, or for setting a‘TBTT for an auxiliary beacon
within the super frame in order to acquire traffic resources
(step 521)}. We will say that the priority of the beacon for
which the local station is attempting to set a TBTT has been
set at this point. |
[0346]

The cémmunication station performs a scanning operation

for at least one super frame (step 522), and searches for an

‘available new TBTT slot within the super frame (step $23).




procedures for a communication station to set a new
TBTT wthin a super franme cycle. Such device actions
are actually realized in the formof executing a
predeterm ned execution comuand program at the
central control unit 103 wthin the wreless
comruni cati on device 100. [0345] These procedures are
activated for setting a TBTT for a nornmal beacon
within the super frame at the tinme of new
participation, or for seti4hg a TBTT for an auxiliary
beacon w thin the super frame in order to acquire
~traffic resources (step S21). W will say that the
In MHeOkiveyit of hdtherbeeaanabde st dast bechocahns ttedregn tha
attenpting to set a TBTT has been set at this point.
nev J&16] iFheetoimiiwiwéagi bhe speardasinnsesr fopasiked carimi ng
operation for at |east one super frame (step S22),
reffr@nsBafehed f 6t (&Herafail am rﬁ9h3T8¢?1§?oEr%ﬁ%%ﬁlﬁg
rou h% sug Jame (step S23). -- 141 1In the event that
5& 8var| abif€ sl ot has been found here, the new TBTT
s;;set following the procedures described with
reHerence to Fig. 9 (step S27), and this entire

pf@ﬁeﬁﬁéfuihe&oﬁhhaﬁ 1% ©edeGren084d1 arOndia 0t BeEiot
hand, in the event that an avail able slot -cannot be

candetebéedewudﬂudwwhhhlﬁuphe f§ure frame, , iie. a4 fruld full

state, the communi cation station searches the beacons
stafjgi, chhe communication station searches the beacons which
have TBTTs paced within the super frame for one which has an
order of preference lower than that of the beacon for which
the local station is attempting to set a TBTT {step 824).
[0348]

In the event that a desired number of beacons with low
crder of preference has been detected, a stop request for
the beacon transmission is performed to the originators of
the beacons (step 825).

[0349]

Subséquently, the communication station sets the TBTT
for its own normal beacon or auxiliary beacon at the
position which has become an available slot due to the
~ beacon transmission stopping (step $26), and the éntiré-
processing routine ends.

[0350]
- Fig. 18 illustrates the prbcedurés for searchiﬁg for

the beacon with the lowest order of preference from the




have TBTTs paced within the super franme for one which
has an order of preference |ower than that of the
beacon for which the local station is attenpting to
set a TBTT (step S24). [0348] In the event that a
desired nunber of beacons with |ow order of _
preference has been detected, a stop request for the
beacon transm ssion is perforned to the origi nators- of

the beacons (step S25).-[0849] Subsequently, the
communi cation station sets the TBTT for its own
nor mal beacon or auxiliary beacon at the position

peaM¥rGhHag PESP 1%%eﬁv?h ahL eigégg a%%et Oaaﬁtesee@ﬁ%gorg

I

transm ssi on stopping (stéep S he entir ,
TR ¥6@SEhBObEAMEH N @RAS1oEABSMatfdf. k8wl | LNStTRI®S of

the procedures for searching for the beacon with the
thd owesbnerdefcloftipr ekarepcetftbond et ald2rebeqtdisd by

with TBTTs placed in the super frame, and setting a
refpEENcioy the ¥RQIcdicdf dhectieed it amichnbedowm . t Helso,

TBTTs of the beacons which the nearby stations set
they PELPELBYNTL D PearaT et BneFHigr e NBOFhE| BYRE field of
h d%%gggged in each beacon. Also, the priority of the
“"beacon’is described in the TYPE field of the beacon.
r0359351] The exanple shown in Fig. 18, is described

fromthe

The example shown in Fig. 18, is described from the

perspective of a communication station A which desires to
newly transmit traffic with higher order of preference, With
a communication environment wherein nearby the communicafion
station A are a communication station 0, communication
station 1, and communication station 2. Let us say that the
communication station A is capable of receiving beacons from
the three stations 0 through 2 within a super framé. |
[0352]

The beacon reception peoints-in-time of the nearby
stations are described as relative positions to the normal

beacon of the local station in the NBOI field in bitmap

format (described above). At the communication station A,
the NBOI fields of the three beacons received from the
nearby stations are shifted according teo the reception
péint—in—time of the beacons so as to match the
corresponding position of bits on the time axis, and the OR

is obtained of the NBOI bits for each timing for reference.




per spective of a conmunication station A which desires
to newly transmt traffic with higher order of
preference, with a conmunication environment wherein
near by the conmmunication station A are a
‘conmuni cation station O, communication station 1, and
comruni cation station 2. Let us say that the
conmuni cation station A is capable of receiving
beacons from the three stations O through 2 within a
super franme. .[0352] Thelbéaton reception
points-in-tinme of the nearby stations are described
as relative positions to the normal beacon of the
[0Bo%lal station in the NBO .field in bitmap format
(descri bed above). At the communi cation station A
t héhRBEPIR¢REG I PIifainkd ahreerdraddons intetyauira amdt he
earby stations are shifted according to the reception

el TEE- FPAeNRPT thid 95e2lohle sRraidy G tRRLERs the

. diy ifion of hit the.ti.n ' d
ind LGP OGP AR The kit T 1 o RTERER T ng
refQi VeChBEEPES of 3 3mank0B83dra1 e wBEaHeR C‘F%fe)lbtl\f%é]ed

as a result of integrating and referencing t
aldddags vebnt ber neardhe stipbkofsans, ddudioCah8deHyes QR Of

NBOs" in Fig. 16. 1 indicates the relative position
relgftiget prehgioreger @i mgrmihygche@akB3NE was chah resmly rheeget

set in the super frane, and 0 indicates the relative
beqrpseti onlofthe t9xsrder shavai ¥y b cagirgrTthrotsepatence
is 2@33%22%11,Iﬂltlh,eil?[)ia'r,mllee .S,I']oa\(\jlll:]l Itr}_mtig.gsdjr_g\/\g:hneg’séphe?:
frame have‘been marked, indicatihg thét there are no ﬁore
avallable TBTTs.
[0354]

In such a case, the communication station A makes

reference to the TYPE fields in the beacons received within

the super frame, and obtains the priority of the traffic of

each. The communication station finds beacons to which a
priority lower than the order of preference of the traffic
which it is atteﬁpting to transmit is set, and clears the

bit in the "OR of NBOI" corresponding to the reception

point-in-time of such a low-priority beacon.

[0355]

With the example shown in Fig. 18, let us say that the
TYPE of Beacon—-{0' has been set to.a low order of preference.
In this case, an Exclusive OR XOR is taken between the "Low

Priority Beacon Rx" where the bit position corresponding to




is "1111,1111,]111,1111", i.e., all timngs in the
super frame have been marked, indicating that there
are no nore available TBTTs. [0354] In such a case,

t he conmuni cation station A nakes reference to the
TYPE fields in the beacons received within the super
frame, and obtains the priority of the traffic of

each. The conmmuni cation station finds beacons to which
a priority lower than thesorder of preference of the
traffic which it is attenpting to transmt is set,

and clears the bit in the "OR of NBO" correspondlng

th %egagnrﬁfgg%@f%%@gﬁgﬁg%@ e a%%hoédggw“ oy

eacon xanpl e “shown 1 i

prdi®reaket Bakcdde s TYRELef 1 Begg oy’ “di\a%fbﬁﬁ@ﬁ@t 4R @he
| ow order of preference. 1In this case, an Excl usi ve

5tHORiXOR10shtimken et WweeR bhe, "dowesBohaihlyyt Beaed Rt -
where the bit position corresponding to -- 14 4 the

indaconherangr dsiagontPhi by foreived Lowtbedd®R off NBOIs",
pref erence beacon is_set to 1 and the "OR of NBO s",

areyideprgd- 5t¢9%etquef6€-ﬁf bFke %ﬁf’fﬁlemﬁhlaiifcated by "XOR

of BRRREnTD HL Yrarardedts Kk OReFRERPES oy and.
is SLeBRCL, kS‘éHe%%q 4t o L1, Seauenge- il ool etk Bt XGE

of Bac in the raMAn Is taken to e t he
thedBE8mmiSi & akh %%ab@éﬁOﬂ trSﬂB%@q%%thyPOtﬁ%'l n-time

candi dates for the conmunication station A
comBubseguibmt |gtattibe A can find an available TBTT according
to ‘the pfbcedures described above with reference to Fig. 9,
and set the TBTT for the new beacon.

T0356]

As described above, performing processing procedures

for eliminating a beacon with low order of preference from

the NBOI and setting a TBTT for a new beacon for the local

station means that the local station is setting the same

TBTT as another station, and accordingly beacon collision

temporarily coccurs. However, response is made to the

collision within the system to avoid collision, and
accordingly the TBTT changing processing shown in Fig. 13
and Fig. 16 occur. Consequently, TBTT changing processiné
is executed for low-priority beacons, and low-priority
beacons are gradually eliminated from the system.

[0357]

Fig. 19 illustrates the way in which the communication

!




conmuni cation station A can find an available TBTT
according to-the procedures described above with
reference to Fig. 9, and set the TBTT for the new
..beacon. [0356] As described above, perform ng
processi ng procedures for elimnating a beacon with
| ow order of preference from the NBO and setting a
TBTT for a new beacon for the | ocal station neans
that the local station is setting the same TBTT as
anot her station, and accotéiPngly beacon collision
tenporarily occurs. However, response is nade to the
collision within the systen1to avoi d collision, and
stacicor dildgliyathe G&Idorchamgbale pr OELSISIHYY wi RBWhow Nofd e
13 and Fig. 16. occur. Consequently, TBTT changi ng
of mredessrag anrgd éﬁ@%ut@@WfﬁﬁTTomF@racﬂHQQﬁ peatohs, thend
riority _beacons are gradually_ elimnated from

|

SHR%’:F fgﬁg’FePﬁs po387YY fElg. ofoPerent red iRk TRYTS thave
th { - 145 t t I te

beebels%tE ¢ CQ{L‘%‘;H Ca’ ICmfrom }%cig]lz? 4 I n e 'I'g‘lf Qg pdc’lnt-

acons 0 S IOI’]S W

m-&rl%fee&@m@eaﬁgsé%ss &engﬁ?@?mﬁ@ aan%t ahe lﬁ'ﬂe&he

super frame is already f of beadcons for TBTTs

midiAe tibepnas@t lowdt ttherds avh $ifkatfd AP RIAL= ééﬁﬁéﬂﬁ%'TO
to point-.in-time.TO represents one super frame, and

trarsmigppen ¢f ethe hiaddhe bver , trargk |smper frames. Note
illustrate the time-sequence transm ssion of the
thafe 4B6A3 evEP R IRAd csupbrtieamesheNATAO, t Rt $Hlee and

theC %FEHE nclaﬁg:?éil‘, %]erset ,atwll(i):gsat t eeasStTQ:cl)le tsbr%oslﬁc% then dSTA2
being within the range of reach of airwaves so as to have a
communication envireonment wherein éignals can be directly
transmitted and received therebetween.

[0358]

With the state shown at the upper tier in Fig. 19, tﬁe
'STA2 transmits in the super frame a normal beacon (TYPE =
255) and two auxiliary beacons with order of preference
{TYPE =} 127. Also; the STAQ transmits in the super frame a
normal beacon (TYPE = 255) and three auxiliaiy'beaéons with
order of preference'(TYPE'=) 254. The TBTT timings within
the super frame are all occupied; and there are no-availablé
time spans.

[0359]

Under such a situation, in the event thaﬁ the STAD

wants to additionally transmit two auxiliary beacons, the

STAO0 first performs a scanning operation (not shown), and .




the STA2 exist here, with at. | east the STAO and the
STA2 being within the range of reach of airwaves so
as to have a comruni cation environment wherein
signals can be directly transmtted and received

t herebetween. [0358] Wth the state shown at the
upper tier in Fig. 19, the STA2 transnits in the super
frame a normal beacon (TYPE 255) and two auxiliary
beacons with order of prefiggence (TYPE =) 127. Al so,
the STAO transmts in the super frane a normal beacon
(TYPE = 255) and three auxiliary beacons with order

e1:@fs ORI Se0OP L TR vt (JOSIBILd WD R98 WhADI Mo (HE

super - occupl e e are no

ordaidrable rebbi®e SIBANS a sl 8359 ns HAHEly S¥eBraorder of
situation, 'in the event that the STAO wants to

preafididricenahby tHansEidonsWeegaxdinamhikeagenss dhe +SHAO
first perfornms a scanning operation (not shown), and -

set] 4y thiendscahestaididn.ar fhbeacors Hxcdnshivet 68 IR tdfe the
STA2 with the order of preference 127, as beacons

"Ly A et biePeaide R*af angr éPRrehdBGsan ieheakeacons
regar di ich TBTTs are to he  set by the |ocal N
AN £ T PRSP ISR U R R Bt TEREr SRt Fig.
18,P%59r55¥ §§5¥Kﬂ$vg&hd§@ s"E£%(%r4$§%§glibﬁ Ef%ﬁ s of the
according to the procedurés described wth reterence
auxliQ i@ bed&nAndchh@nNBSk AR N IHdales st PR=L4& allsm ssi on

timngs of the auxiliary beacons fromthe STA2 and
avahdatlesTBTEse dmrther, the STAO0 determines to transmit
auxiliafy beacons with an order of préference of 254 at
point-in-time T1 andrpoint—in—time Té corresponding to the
invalidated TBTT timings. |
[0360]

The middle tier in Fig. 19 illustrates the way in which
theé beacons of the STAQD and the STAZ2 are colliding, due to
the STAO‘transmitting the auxiliary beacons at point-in-time
Tl and point-in-time T6. At this time, the STAQ and the
STAZ2 perform proceséing following TBTT changing procedures
shown in Fig. 13 or -Fig. 16. Consequently, the STA2 which
i; transmitting auxiliary beacons with low crder of
preference starts the TBTT changing processing.

[0361]
The STAZ performs a scanning operation to set TBTTs for

the two auxiliary beacons having the order of preference of

127, and searches for available time within the super frame




avai | abl e TBTTs. Further, the STAO determ nes to -
transmt auxiliary beacons with an order of
preference of 254 at point-in-tine Ti and
point-in-tine T6, corresponding to the invalidated
TBTT timngs. X0360] The mddle tier in Fig. 19
illustrates the way in which the beacons of the STAO
and the STA2 are colliding, due to the STAO
transmtting the auxiliary beacons at point-in-tine
Ti and point-in-tinme T6- W7this time, the STAO and
the STA2 perform processing follow ng TBTT changi ng
procedures shown in Fig. 13 or Fig. 16. Consequently,
(notheh&FAR, Whitt o iavatilapssi £ 1hd g Adunldan ¥r beaCcONs: Wialrly
| ow order of preference starts the TBTT changi ng
beagppgessthgg JO8G1lprd¥heoSTARe perdroremara Scamdi ngso the
operation to set TBTTs for the two auxiliary beacons
STAZagPARde e Hrademistippepdrehr e wil Lig2y, baaeomear ches
for.available time wthin the super fr - 147 (no
Accgﬁgﬁz\ﬂ?,%ﬁibn%oslﬁsfcf-gm %e*f‘fﬂ%s Ao sRdtEer SR ' Phe

bot@Hgi i Y;, BeacoRg With a lower order of preference
““are #oundyf S tgé STA2 abandons transmtting of the

ro3gpxiliary beacons. Accordingly, the situation settles
down to that shown in the bottomtier in Fig. 19.
[ O86RatiRepeati agotdralatni®ede 8pk Fbethopatatdcdns the
wherein the TBTTs of beacons with | ow order of
TBTE$e¢%rQﬁﬁg§n§r@iéhih®ma@@ﬁpr of preference are eliminated

from the super frame and TBTTs of beacons with high order of
preference are set enables réSources for high priority to be
ensured.

{0363]

Now, the example described here is a case of containing
newly-generated high priority traffic, with high-priority
traffic seizing the resources of low-priority traffic.

There may be cases wherein a policy is instead wherein TPPs
already being serviced are given préference, regardless of
how high or\low the priority is. In such cases, the above
processing for seizing low-priority TPPs is not activated,
but in the event that a traffic group already being sérviced
falls into a collision state due to moving of a
communication statioﬁ} there may be cases wherein one of the
TPPs already being serviced must be eliminated. In such a
case as weli, high“priority traffic can be prefefentially

utilized by applying procedures the same as those described




fromthe super frame and TBTTs of beacons with high
order of preference are set enables resources for
high priority to be ensured. [0363] Now, the exanple
descri bed here is a case of containing
newl y-generated high priority traffic, with
hi gh-priority traffic seizing the resources of
lowpriority traffic. There may be cases wherein a
policy is instead wherei.n;JPPs already being serviced
are given preference, regardless of how high or |ow
the priority is. In such cases, the above processing
abfég seizing lowpriority TPPs is not activated, but
°T¥the event that a traffic group al ready being
(o yviced falls into a collision state due to noving
of 'a communi cation station, there may be cases

H. Whe!8iiR0n8Tef o & h8)x iIRRS vabL gadys being: Ser vi-ce8; myist

be elimnated. In such a~ case as well, high-priority
(Remreatfef Opeganidespreferentially utilized by applying

procedures the sane as those described - 148 above.
OSB@SEOICH-nﬁéIq ithg PBITedhirguddscaripeBeanofiscBabed on
Priorit (Renote Qperations) According to the
abgyiecdBufFae ey ithed ian comRer iR G omsdeeionnwiieh event
trahat . a Egﬂp%pi%gtionrs%?tion which transmts
AR pri OF T Y 1T A ETEXFSESS HYEREY EBfmuni cati on
con&hﬁﬁbggiéhvgué%chﬁi!%ﬁ§c£od§§%ré% E%TEeEOE @BTT for a
beacon anew, the advantage can be obtained that resources
for high priority can be secured.
[0365]

On the other hand, in the event that there are no
communication stations which transmit low-priority traffic
nearby the communication station A, and in the event that
only.communication stations which receive low-priority
traffic exist, the same cannot be eliminated. The reason is
that mutual beacon reception cannot be made with hidden
terminals, and even in the event that the communication
station A invalidates the low-priority traffic in the NBOI
of the local station, this does not reach the hidden
terminal side, so TBTT changing procedures such as shown in
Fig. 13 and Fig. 16 cannot be directly activated.

[0366]

Accordingly, in the event that the beacon transmission

point-in-time still cannot be found even with the means




beacon anew, the advantage can be obtai ned that
resources for high priority can be secured. [03651
On the other hand, in the event that there are no
comuni cation stations which transmt [owpriority
traffic nearby the communication station A and in
the event t hat only comrunication stations which
receive lowpriority traffic exist, the same cannot
be elimnated. The reason is that nutual beacon
reception cannot be nmade WM®2h-hidden termnals, and
even in the event that the conmmunication station A-
invalidates the lowpriority traffic in the NBO of

deddiapkacal tat@id ons,t hhe demauRotat RACh bR didesn
.term nal side, so TBTT changi ng procedures such as

dessirewnsentihg gof E3 T&ME Ebg. a 1bew atvrotorb@adi e ectédyby
activated. [03661 Accordingly, in the event that the

Staﬁaa@oﬁOtsaﬂgﬁi§§wowhepb¢ntornn¢trﬁhanﬂ ik @annot be
found eyen wth the neans - 149 described with Fig

SomES A SO CHt (O SEat FH Whi'tIp= gesH eSSk {§mgnd
h b t
refibs? 1BTL10 & oW beacon has.a Nearby, station Lo

earc er or erel1s a co n ca

ure§5@giQ?eiggggygntgknghéowiﬁﬁéﬁwﬁéﬁhfh affic, and

reques stopplng of the transm ssion, thereby
[o3genformng "renote operations" of the,hidden

termnal. [03671 Fig. 20 and Fig. 21 illustrate the

wayig n Athiagld &ig. 21 illustrate the way in which a
communication station which desirés setting of a TBTT for a
new beacoﬁ stops transmission of beacons by remote
operations via a'nearby station, and sets’a TBTT for a local
.station beacon. In the drawing, from point—ih—time TO to
point-in-time TO' representé one super frame, showing the
sequence transition of beacon transmission over four super
frames. Also, a communication environment is assumed here
wherein three comﬁunication stations, the STAQ, the STAlL,
and the STAZ2 exist, with at least the STA0 and the STA2
being out of the range of reach of airwaves, so that
transmission and reception of signals cannot be'directly
performed.
[0368]

In the state shown at the top tier in Fig. 20, the STAZ

is transmitting é normal beacon {TYPE = 255) and five

auxiliary beacons with an order of preference of (TYPE =) 2

within the super frame. Also, the STA0 and the STAL are




conmuni cati on station which desires setting of a TBTT
for a new beacon stops transm ssion of beacons by
renote operations via a nearby station, and sets a
TBTT for a local station beacon. In the drawing, from
point-in-time TOto point-in-tinme TO represents one
super frame, show ng the sequence transition of .
beacon transm ssion over four super franes. Al so, a
comuni cation environment ;i§ assuned here wherein-

t hree conmuni cation stations, the STAO, the STAl, and
the STA2 exist, wth at |east the STAO and the STA2

bg}ei ng out of the range of reach of airwaves, so that
ea aﬁﬁaﬁﬁ SERBFLN B CEPTIEdN PERCIRY nET P anRGP ) bén the

' t forned. 681 .ln the state shown af the
suffy Skl LG G 1k Gmands i e PR Erane
ard1MBbBgacon (TYPE = 255) and five auxiliary beacons

with an order of preference of (TYPE =) 2 wthin the
[o3ger frame. Al so, the STAO and the STAl are - 150
each only transmtting normal beacons (TYPE = 255) in
t h§ows upe pdimdrmén-Thne, TOhetNEBETAD dieBgsew tditranmit
-~ super frame are all occupied. [0369] Now, at
thuss arxi Al epgenshd oS TACREEE Flagia drafdasnvith tdr ee
uxi Li ar beaconséf%r transmtting traffic with an
e

oxd5F48F BrefTeriionte 2ot 2BHT TRROFECOSNIFES ThatTH e
tinﬁﬁgghg}%%ﬂm%ewsh@eg tfggmgugree‘ Jlrla%%c%%?egl.l EQL(I:I(‘:t c—:!re,d'
even though the STAQ attempts to activate procedures for
eliminating the low-priority traffic shown in Fig. 18, the
auxiliary beacon transmission timing cannot Be found.
Accordingly, the STAO describes informatioen to the effect
that "I want to transmit three beacons with an order of
preference of 254" in the ALERT field of the normal beacon
transmitted at point-in-time TO, and notifies this to
surrounding stations. The beacon in which such informatien
is described in the ALERT field is equivalent to a remote
beacon stopping requeet to surrounding stations. Also,
following notification of the beacon stop request with the
ALERT, the STAQ0 goes into a scan etate for a while, to
search for whether or not available slots can be created by
remote operations with nearby stations.

[0370]

Note that the ALERT field is a field for storing

information to be transmitted to the nearby stations in an ,




even though the STAO attenpts to activate procedures
for elimnating the lowpriority traffic shown in
Fig. 18, the auxiliary beacon transm ssion tim ng
cannot be found. Accordingly, the STAO descri bes
information to the effect that "I want to transmt
three beacons with an order of preference of 254" in
the ALERT field of the normal beacon transmtted at
point-in-time TO, and notifies this to surrounding
. stations. The' beacon in-whEth-such information 1is
described in the ALERT field is equivalent to a renote
beacon stopping request to surrounding stations. Also,
abd HlOWMsAGuRRL b | Catd AMOhphhE BOAGONILAR ERPUEBERMW th
the ALERT, the STAO goes into a scan state for a
field lis, used Searddsdribingeth€brmstingt tavakel abtersédtio
can be created by renote operations wth nearby
thestrgeirdys stpOBM0] thddt éhehdbcehesAltERT fisebding wofiel d
for storing information to be transmtted to the '

chafgsr By T8Tat i oirSn ths ALEBY fipkbhesl meitd@teon. In
he above_descri.pti,ons the, ALERT field is, used for
G TR B PEr ) bR hOLTIEBa L SEAFRE: nebtby 22
I ] I tatj ' [L.ng et c a
SRR AT L P B g Bl RO e PRS2
fidier iRothiyi dgsdul hispkBoAANOH MBle Hral@fy, FtBe RirT
schematically illustrates the configuration of the

ficAHERS sételchddh ihltbsacagpe Abelxhemn chnihdecsht e tigs

the ALERT field is sectioned into a type field which
typen@ifcdeésnithion, and the main field for describing the

abnormal state. In the svent that the type is changing of
the TBTT of the local station, information relating to the
TBTT changing is described in the main field. Alsg, in the
event of the type of a remote.operation, the order of
preference of the beacons which the local station wants to
set and the number of beacons are descried in the main field.
[0371]

Upon recelving the beacon with information to thé
effect that "I want to transmit three beacons with an ordef
of preference of 254" described in the ALERT field, the STAl

performs a scanning operation for at least one super frame,

. in order to confirm whether or not there are beacons having

an order of preference'below 254 being transmitted nearby.
Simultaneous with completion of the scan, the STAl

recognizes that the STA2? is transmitting five auxiliary

beacons with a lower order of preference of 2 in thersuper




type of definition, and the main field for describing
the abnormal state. In the event that the type is
changi ng of the TBTT of the |ocal station,
information relating to the TBTT changing is
described in the main field. Also, in the event of
the type of a renote operation, the order of
preference of the beacons which the |ocal station
wants to set and the nunpes of beacons are descried
in the min field. [0371] Upon receiving the beacon
with information to the effect that "I want to
transmt three beacons with an order of preference of
P84 described in the ALERT field, the STAl perforns
gm%canning operation for at |east one super frame, in
er to confirmwhether or not there are beacons
~ hawkRrg, ah MNAer 0f tReehsrencea kel QW 254 . b Ndhe sTAL
“transnmitted nearby. Sinultaneous with conpletion of
trarsmiscan, bédmprSFEAlop reqogst zessddsd M he $RhA2STE2 to the
' transn1tt|ng five auxiliary beacons with a | ower
effgc§ethat Dk efasrtenyce 6P Repperdel lsupder txszsmﬁ%ﬂr@ of
f03721 Next, as shown at the bottomtier in Fig
thriege beFaInT rerdviars °£d8’éa€6ri’%fﬁfp¥%r€c?ué§f”eﬁe§§%‘betrhﬂ t 0

e 0 the f gh that .l yQu,Lo
Or%ﬁ%nﬁ?rég #ere%ce O?rgnsn1sgﬁ%ﬁ%n Wﬁi reel%eac%%% St
ren@Angl §8ra ogcat;{n% reRgee! pyeLe Lhan ﬂJ}ew%@ﬁgrO& not

preference of 254", During t%ls whil e, the STA

avali@BBl 8Ss1dt A SCaAbBR Bgestad Gy @ eBRATC RBpkeht Whed helrtrpr

not
nearby stations.

fr

[0373]

In response to reception of the beacon stop request
message M, the STAZ stops transmission of the three
auxiliary beacons transmitted at point-in-time T3, point-in-
time T5, and point-in-time T7, of the auxiliary beacons with
an order of preference qof 2 that are being currentlf
transmitted.

[0374]

ﬁext, at the top tier in Fig. 21, the STAlL perferms a
scanning operatipn for at least one frame, thereby detecting
that point-in-time T3, point-in-time TS,.and point-in-time
T7, are available. Or, the fact that p01nt in-time T3,
point-in-time TS, and point- 1n~tlme T7, are avallable, is
notified by the NBOI of a beacon transmitted by the STAZ or

other nearby stations. Note that during this while, the




avai l abl e sl ots can be created by renote operations
W th nearby, stations. [0373] In response to
reception of the beacon stop request nessage M the
STA2 stops transm ssion of the three auxiliary
beacons transmtted at point-in-tinme T3, point-in-
time TS5, and point-in-tinme T7, of the auxiliary
beacons with an order of preference of 2 that are
being currently transmtted. [0374] Next, at the top
tier in Fig. 21, the STAl ipérforns a scanning
operation for at |east one frame, thereby detecting
that point-in-time T3, point-in-tinme T5, and

STA®| Al ifrst i ABa JdanrBiry avaickablbesedch trhe {Betnihalr
point-in-tinme T3, p0|nt-|n time T5, and point-in-tine

nofT Bvairlekdeaslabd e;an de mukateedopyrardoeeNBeratians with
beacon transmitted by the STA2 or other nearby

negithit isdieioNgte that during this while, the - 153 STAO
%anins in a scanning state to search for whether or

- 035t} avail abl e slots can be created by renote

OPRERL! 008 Uid oclSABYCSLAL L As: AO37RL eyt gt the

mtreéer in fhe nakes rénce to

~Vreﬁé?%nN%Ckothéﬂﬁxﬁ?%&o%héeﬁgé¥§§ JJ&@T&EBef§ﬂ£Uthé”STA1

anot her nearby station, and upon recogni zi ng that
or[ﬂﬁdﬂherlﬁehtﬁ&iéﬁﬁtlbﬁlnhndnu§®ﬁﬁ2égignalﬂn@OtﬁﬁtIﬂbﬂﬂtﬁe
in;EZEZr%3, point-in-time TS5, and point—in-time T7, are |
available, sets the TBTTs for therauxiliary beacons each
_having order of preference of 254 at these timings, and
starts beacon transmission.
[0376]

On the other hand, after stopping beacon transmission
temporarily, the STA2 searches for available TBTTs within
the super frame to attempt auxiliary beacon transmission
with an ordef-of preference of 2 again. However, the STAO
is already ocCupying these time spans with beacons having a
higher order of preference, so no available points-in-time |
can be found, and auxiliary beacon transﬁisSion is abandoned.
[0377] |

Thus, pefforming remote operations for setting TBTTs
for beacons with higher order of preference by eliminating
beacons with lower order of preference in the super frame

enables resources to be secured for high priority.

[0378]




avail abl e, sets the TBTTs for the auxiliary beacons
each having order of preference of 254 at these
timngs, and starts beacon transm ssion. [0376] On
the other hand, after stopping beacon transn ssion
tenporarily, the STA2 searches for avail able TBTTs
wWthin the super frane to attenpt auxiliary beacon
transm ssion wth an order of preference of 2 again.
However, the STAO is alrgagdy_ occupying these tine
spans wi th beacons having a higher order of
preference, so no avail able points-in-tine can be
found, and auxiliary beacon transm ssion is abandoned.
0499 St O R GL Tt Loper A0r Ghsort g
inf-l%%-gﬂciioflpwgo bﬁ@ecoék%e‘&t Eh%lc ghfrwa%td?o QL REGIErEncs by,
elimnating eacons W th | oweror der of. pr ef erence
with) abheraspes s fl R refRaLL £ Sk €SN G101 Rer B CAl Bt
for high priority. [0378] - 154 Note that a
fideympak tatmdbeican enppphhg phvrs:gdeg vedthe Migwat i on
tothe effect that "I want to transmt a beacon wth
despyibederenftprasfegrdnons of andK'a ldas dempedar 1y het MsERT
field, performs beacon stopping processing by the
tragnsgyasieR Uiaed irendt edwpeliyomeacana af skiself lower

t i | t 1 SSJ : ' f )
ehag TRR] Gt o BREBF SR TR ctt TowsHICERAR"  he or der of
Inda%%iﬁgfrﬁgﬁfﬁhéﬁ§1h@9iCated- I ndustrial Applicability
[0379]

The present invention has been described in detail with
reference to particular embodiments. However, it is self-
. evident that one skilled in the art can be variousr
modifications aﬁd substitutions to the embodiments without
departing from the essence of the present invention.

[0380]

With the present specification, in an autonomously-
dispersed wireless network, the present invention has been
described with primary embodiments in application to a
communication environment wherein communication stations
each notify each other withrbeacons at predetermined frame.
| cycles, but the essence of the present inveﬁtion is not
restricted to this. |

[0381]

For example, the present invention can be similarly

applied to a communication system of another arrangement




0379 ] The present invention has been described in
detail with reference to particul ar enbodi nents.
"However, it is self- evident that one skilled in the.
art can be various nodifications and substitutions to
the enbodi nents wi thout departing fromthe essence of
the present invention. (03801  Wth the present
specification, in an autononously- dispersed wreless
- network, the present invention has been described
with primary enbodi ments iLh3application to a
communi cation environnment wherein conmunication’
stations each notify each other with beacons at

whefeadetehibie dafd almanseMeles, fhoth e iggserenmohi ¢ on
present invention is not - restricted to this. [03811
stahgronexa@phén ¢drenprigsdrion ngegei ornr dan abeoginnnication
applied to a conmmuni cation system of another )
sYshSmaRge ABRAERCT 15 ange@eeitnwherkthsambe COFRRBATR &N
Lon1nultifle conwug %ation statian
oh N

f i thir
StAAPERETER, Sope desr rnghad Sttt TEetved LacErashtsy
so HOLBCRAELANIATRIN WIBLELD: ARG SUPTUM B8 D becting

barld3CLERBR! Sese S BDN @rPEEE 8L ARSI 1GNAl,, PEREESSERGL P he -
periodically setting bands using réservation or - .

tinpr éheeential |y, for each of the tine intervals.
[ 03821 ' .

f[0382]

in conclusion, the present invention has been disclosed
in the form of examples, and the descriptions inlthe present
specification are not to be interpreted restrictivély. The
Claims should be referenced to determine thé essence of the
present inventicon. |
Brief Description of the‘brawings
[0383] |

Fig. 1 is a diagram illustrating.a placement example of
communication devices configuriﬁg a wireless communication
system according to an embodiment of the presént inﬁehtion.,

Fig. 2 is a diagram schematically illustrating the
function configuration of a wireless communication device
operating as a communication station in a wireless network
according to an embodiﬁent of the present invention.

Fig. 3 1s a diagram for describing the procedures for

each of the communication stations to transmit beacons in an

autonomously dispersed network according to the present




I n conclusion, the present invention has been
di sclosed in the formof exanples, and the
descriptions in the present specification are not to
. be interpreted restrictively. The C ains should be

referenced to determ ne the essence of the present
invention. Brief Description of the Drawings [03831
Fig. | is a diagramillustrating a placenment exanp le
of communi cati on devicesiggnfiguring a wreless
comuni cation system according to an enbodi nent of
the present invention. Fig. 2 is a diagram

ind tically illustrating the function configuration
of a w'reless conmunication device opera ting as a

CORYNi gatd o StAfdQN 1 i s M (18l L£3S BRENE Kt Ak Oor di ng
to an enbodi nent ‘of the present T nvention. Fig. 3is a

exdlipd@ af bokcdeserdlimigsibe PIALERINGS chotaneps pfcdde
- conmuni cation stations to transmt beacons in an

withimonoropst yf dinperysdd-net wor k according to the
' present - 156 _invention. Fig. 4 is a diagram
i | Fust ratihg &icerpmgit Hesomnteramshe Banpriacigh which a
b transm ssipon Iinin%Ethich can be placed . wthjin a
AP FEAPARES TR STAEGD 55 ST SREPFF SR Gy

witl§ qappe rifk%ﬁg‘g}cﬁe beacon transm ssion station is
given preferential “rights wthin a super franme cycle.
Figigh ési diaggamhi 11 usitalding the confi Alalican.efa
su;ir frame cycle. |

Fig. 7 is a diagram illustrating an example of the
formatldf é beacon frame transmitted in the autonomously
dispersed type wireless communication system according to
the present embodiment.

Fig. 8 is a diagram for describing TBTT offset.

" Fig. 9 is a diagram for déécribihg procedures for a
" newly-participating communication station to set TBTTs for
“itself based on the NBOIs of beacons obtained from beacons
receiﬁed,from nearby stations.

Fig. 10 is a diagram illustrating the way in whiéh
beacons collide due to change in the range of reach of
airwaves. | |

Fig. 11 isra diagram illustréting an example of TBTT
changing procedures. |

Fig. 12 is a diagram illustrating a modification of.the

TBTT changing procedures shown in Fig. 11.




super frame cycle. Fig. 7 is a diagramillustrating an
exanple of the format of a beacon frane transnmitted
in the autononously dispersed type wirel ess
comuni cation system according to the present
enbodinent. Fig.. 8 is a diagramfor describing TBTT
offset. Fig. 9 is a diagramfor describing procedures
for a newy-participating comunication station to
set TBTTs for itself based on the NBO s of beacons
obt ai ned from beacons reteived from nearby stations.
Fig. 10 is a diagramillustrating the way in which
beacons collide due to change in the range of reach of
ai Fgves3 HH G flbwichaat di BOIRatlingSHERL EBodrtampl e
of TBTT changi ng-procedures. Fig. 12 is a diagram
exqdutgst rat ¢ach acomdinfiicedt ponsoitidye iTBPTdelahgi angpid
procedures shown in Fig. 11, - 157 Fig., 13 is a
bezqogwCRAL LS9 MR aPieAG OB TP LEL DIEY AGcynE ingxdeit’ed at
chaeaceh.co enicatio stat%on in.order.to.% o] .kbe con
CGF1 -8 6A° upBIF D &Ac SRAEBI P T BECUPFi éed &%t °Y one
of EARNGEnALI NS RNUR00 hEATH i M HAVERaBhn L | | e,
by one of the communication stations o ich the
co1hgaeanchasg kP ldHededaeBANGE AWk ine 1Raapeint L BASHEESI ON
point-in-time (TBTT change). Fig. 14 is a diagram
(TRTITl ubtna@ti Nng t he manner in which '

Fig. 14 is a diagram illustrating the manner in which

~collision of beacons transmitted by the communication

stations is exposed due to power of a new communication
station being turned on. |

Fig. 15 is a diagram illustrating an example of TBTT
changing procedures in the event that collision of beacons
b@ing exposed due to participation of a new communication
station.

Fig. 16 is a flowchart illustréting device'operations
executed at each communication’station in order to avoid
beacon collision updn beacoﬁ collision occurring due to

emergence of a newly“participating station, by requesting

~one of the communication stations bf which the beacen has

collided to change the beacon transmission pointnin—time
(TBTT change).

Fig..17 is a flowchart illustrating procedures for a
communication“station to set a new TBTT within ﬁhe super

frame cycle.




collision of beacons transmtted by the comuni cation
stations is exposed due to power of a new

communi cation station being turned on. Fig. 15 is a
diagramillustrating an exanple of TBTT changi ng
procedures in the event that collision of beacons
bei ng exposed due to participation of a new conmmuni
cation station. Fig. 16 is a flowhart illustrating
devi ce operati ons executgggat each

comuni cation station in order to avoid beacon
col l'i si on upon beacon coIIision occurring due to

enmgr.gen of a newy-p rt| at i ng tio

rggugstgﬁg onéﬁgﬁr%ﬁe% nlcéf t% Pr%ﬁﬁg%)eﬁm52§h
seéﬂl%l*ﬁ%a%ﬁe BagcoOlyi @lle%&@s §§98§d tJh@chQ%aEOQuper frame
~ transm ssion point-in-tine T change). Fig. 17 is

ford thioeechakh bk usideat |oﬁfgp9éﬂéﬁé|1hldi§,3 4l sdtting TBITs
comruni cation station to set a new TBTT within the

forsupper Llotpaneteydre. - 158 Fig. 18 is a diagramfor.
descri bi ng: the procedures for searching the beacons
wi FRITBIT 1 placdaonrrhi hles sigeimd rtaﬁemalﬂfaﬁr tHosdiwht B

| ow order of greference, and setti TBTTs for the
C"-’“WE%PE&LB’EH ety e1i81pates of Agr ﬁ’q PasPFatsifihe
be 'Qtf(v%‘é chy %o%%mﬂ{”%‘?@&@é‘ vﬁ}e i ”tﬁla_ éﬁ}lg@ ef%ame

aIow or 0 Ference eacons o c?t stations in

is %ui&akﬁ M@Q&éﬂ§1dﬂ%ﬁ FHPRE 41 ARGy isbd,ul hdoée@§%§9ﬂ§v
with TBTTs already set, and sets a new

TBTT.

Fig. 20 is a diagram illustréting the
communication station which desires to set
beacon stops beacon transmission by remote
nearby stations,

Fig. 21 is a diagram illustrating the
. communication station which desires to set
beacon stops beacon transmission by remote

nearby stations, and sets

and sets TBTTs for itself.

TBTTs for itself.

manner in which‘a_
a TBTT for a new

operations via

manner in which a
a TBTT for a new

coperations via

Fig. 22 is a diagram
configuration of an ALERT

fig.-23 is -a diagram
wireless network based on
mode.

Fig. 24 is a diagram

wireless network based on

schematically illustrating the
field.
for describing the operations in a

IEEE 802.11 in the infrastructure

for describing the coperations in a

IEEE 802.11 in the ad-hoc mode.

Fig. 25 is a chart illustrating an example of access



TBTT. Fig. 20 is a diagramillustrating the manner in
whi ch a communi cation station which desires to seta
TBTT for a new beacon stops beacon.transm ssion by
renote operations via nearby stations, and sets TBTTs
“for itself. Fig. 21 is a diagramillustrating the
manner in which a comunication station which desires
to set a TBTT for a new beacon stops beacon '
transm ssion by renote operations via . nearby - -
-stations, and sets TBTTs 168 +tself. Fig. 22 is a
di agram schematically illustrating the configuration
of .an ALERT field. Fig. 23 is a diagramfor describing
opéfﬁ%ﬁa%%rﬁylﬁT§VdﬂB?ﬁrd@eﬁﬁkg§5 net work based on | EEE
802.11 in the infrastructure node. Fig. 24 is a
di aggant{ ars desdaigliangil besoperiaig pasken dntavvadl €FS
net wor k based on | EEE 802. 11 in the ad-hoc node. Fig.
defifeds in EREEt8Gd JMistrati ng an exanple of access - 159
operati ons by. RTS/ CTS procedures. % '
di &4Pant{ 13Ut F&FEﬁémeERe‘?eﬁﬁ@%l FES(P%I@TF ned in
di agram for descri bi ng PCF

CORRE LRV WA R PEREEPBRS. operati one. Fi g 28 1 s
a 9‘&@9?2"2!“.1'4 'a%&agsfaﬂglm?s ﬁg@ which p{r?f@%@t 'b;\'

transm ssion 1s provided to ensure tra
prdEdeEn@pLl at i BMission is provided to band~ensured

traffic by EDCF operations.

Fig. 29 is a diagram for describing operations for a
communication station to start transmission in each of a TPP
section and FAP section.

Fig. 30 is a diagram illustrating the manner in which a
communication station increases preferential usage period by

transmitting multiple virtual beacons calléd'auxiliary

beacons.

Fig. 31 is a diagram illustrating a state transition
diagram of a wireless communication device operating as a
communication station.

Fig. 32 is a diagram illustrating state transition of a
wireless communication device operating as a coﬁmunication
station.

Fig. 33 is a diagram for describing collision detection
meané in a case wherein beacons of éommunicétion stations
transmitting and receiving data have collided.

Fig. 34 is a diagram for describing collision detection




Fig. 29 is a diagramfor describing operations for a
communi cation station to start transm ssion in each of
a TPP section and FAP section. Fig. 30 is a diagram
illustrating the manner in which a conmunication
station increases preferential usage period by
transmtting nultiple virtual beacons called auxiliary
beacons. Fig. 31 is a diagramillustrating a state
transition diagramof a yggel ess comunication device
.operating as a communication station. Fig. 32 is a
diagramillustrating state transition of a wreless
onnunlcatlon devi.ce operating as a

mesf RO Crr S T e kRS P S P b PR SEAFTT™ on
crolRhEELLRD o IPANS i ACASE WIEREI R heagans of

conmmuni cation stations transmtting and rece|V|ng

datag haye i6olal wdedraki for Sfesc&l@lﬂgasbﬁmémq detection
descri bing collision detection - 0O neans in a case

meaniseiri a deecohsrefincbrauohsatf crorstuaticenson stations

- transmtting and receiving data have collided. Fig. 35

trapsmjthingrand frecedesdegi Bhy lowld iosildaddet ection  neans
in_a case wherein beacons of cqmyunication, stations

t rEHEni 18 ithg SafdesERRI VAT FRRTAPRET cCebH TR deﬁegtl%
meah§ #ndi agram h%ﬁce‘iesﬁéégéé‘é?’ Sl A si0n - det ection ; qrans
InN a case er el eacons Of communi Ca |on S% ?IOHS

trahSRADEPLLS I @:@@ewgﬁng&a dalR Raveigek!ided.

Fig. 37 is a_diagram for descfibing collision detection
means in a case wherein beacons of communication stations
transmitting and receiving data have collided.

Fig. 38 is a flowchart illustrating communication
procedures including collision évoidiné operations in a case
wherein, in addition to the TBTTs of colliding signals\
matching, even the random values thereof have completely
matched.

Fig. 38 is a diagram illustrating an example of
communication operations for performing signal collision
avoidance based on the contents described in the Serial
field éppended to an auxiliary-beacon or periodicallyf.
transmitted signals.

Fig. 40 is a diagram illustrating an example of
communication operations for performing signal collision

avoldance based on the contents described in the Serial

field appended to an auxiliary beacon or periodically-




Fig. 37 is a diagramfor describing collision
detection neans in a case wherein beacons of
comuni cation stations transmtting and receiving
data have collided. Fig. 38 is a flowhart
illustrating comuni cation procedures including
collision avoi ding. operations in a case wherein, in
addition to the TBTTs of colliding signals nmatching,
even the random val ues thereof have conpletely ‘
mat ched. Fig. 39 is a diragfantillustrating an exanpl e
of communi cation operations for performng signal
col l'ision avoidance based on the contents descri bed
tramsiiteeSewiighaléi el d appended to an auxiliary beacon
or periodically- transmtted signals. Fig. 40 is a
Re fezrircdmiulegaieat i ng an exanpl e of communi cati on
qgerations for perform ng signal collision avoidance
[0%%&ed on the contents described in the Serial field

ap ded. an auxiliary, beacon.or periodically - 161
trgﬁ@nﬁﬁﬁggegfg58F29n1$é§%ﬁﬂa ¢e *Rimeral s (03841 100

W 1 ghess e@Eguai cation device 101 interface 102 data
buffer 103 central control unit 104 beacon generating

uniLb2 data buffer
103 central controel unit
104 beacon generating uﬁgt
106 wireless transmission unit
107 timing control unit
109 antenna
110 wireless reception unit
112 beacon.analyzing unit

113 information storage unit




106 wireless transm ssion unit 107 timng contro
unit 109 antenna 110 wirel ess reception unit 112
beacon anal yzing unit 113 information storage unit --
162 CLAIMS 1. A wireless conmunication system for
constructing a network by comruni cation stations:
transmtting beacons describing network-rel ated
information to each other at predeternmned tine
intervals, with no contLoh 5ng-
station/controlled-station relations; wherein
collision of beacons transmtted fromtwo or nore
“communi cation stations within the network is detected;
and wherein col lisions &%®sol ved by changing the
11 20S0 93 00 LLAING. 0L 3L, saslpng o Le heacons, 1n
rresponse to defECt T on of “8ard col 1i1%i 62" e
nethdr&! 89S cERMIMLAALOR SYSHEDN AELOLMAINRG nEOLEL AL 1,
wherein a comuni cation station which changes the
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detection of said collision notifies nearby stations

pragietthraibedcoimadscrrbiahg, wiwarme ngprnitoofhéneffect that
_ the beacon transmission tinmng is to be changed,
stagdpndeaptaobbethfitagioperalabhon®dr at least a

predeternin%géperiod di scovers a thiqga¥hich.is not
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mor%ngommunication stations within the network is detected;
and wherein collisions are resolved by changing the

transmission timing of at least one of the beacons, in

response to detection of said collision.

2. The wireless communication system according to Claim 1,
wherein a communication station which changes the beacon
transmission tiﬁing thereof in response to detection of said
collision notifies nearby stations with a beacon describing
a waining to the effect that the beacon transmission timing
is to be changed, performs a scanning operation for at least
a predetermined pericd, discovers a timing which is not
bging used for beacon transmission by nearby stations, and

determines this to be a new beaccon transmission timing.

3. The wireless communication system according to Claim 1,
wherein a communication station determines to change the

beacon transmission timing of itself in response to




determnes this to be a new beacon transm ssion
timng. 3. The wireless conmmuni cati on system accordi ng
to Caim1, wherein a comunication station
determ nes to .change the beacon transm ssion timng
of itself in response to - 163 reception of a beacon
fromanother station imediately prior to transm ssion
of a beacon fromitself. 4. The wirel ess comuni cation
system according to Claim1l1, wherein a comunication
station determ nes to chahfe the beacon transm ssion
timng of itself in response to reception of a beacon
from another station immediately follow ng
redd@iN 8% OMb@icdh RAGOANOERLY | § 68t fon TmmEREave T €l ®SSor
conmuni cati on system according to Claim.1, wherein a
to coransmiicat poreStatiearogefepmi hese 1. change~t he beacon
transmssion timng of itself as to another station in
response to reception of a beacon fromthe other
% on clo e do t he n% of transm ssion o
ea iothd

&5 ¥ eﬁCfmue i AT TS ESRTINIE ab? qriain 1.
whSMSem ese@maraelto% O TH W de«TvxérLgme% 14 af:;,a,g%@ra%' ty

IS set eacons transmtted each

be L UATWRERSh] 1 8 alik@Rg, oand: Ot # fiiLatds ?Bnbé pgde with
beacons describing priority-related information; and

reaspaiennot i a1 Hdwecav Erbmt Aadtive beatan ohokihned Dat Qe Ur S,
t he conmuni cation stations refer to the priority of
foldipwipgatorrssfs séaph obt Aekbeagyrd fivven ditisgilfiat or of a
beacon wth low priority changes the beacon
transm ssion timng of itself.

5. The wireless communication system according to Claim 1,
wherein a communication station determines to change the
beacon transmiseionAtiming of itself as to another station
in response to reception of a beacon from the other station

close to the timing of transmission of a beacon from itself.

6. The wireless communication system according to Claim 1,
wherein traffic priority is set in beacons transmitted from
each of the communicatien stations, and notification is mede
with beacons describing priority-related information;

and wherein, in the event that a beacon collision
occurs, the communication stations refer ﬁo the priority of
the beacons of each other, and the originator of a beacon
with low priority changes the beacon transmission timing of

itself.




- 164 7. The wirel ess conmuni cati on system accordi ng
to Cdaiml, wherein, upon detection of collision of
beacons received fromnearby stations, a

communi cation station requests one of the

communi cation stations to change the beacon

transm ssion timng thereof. 8. The wrel ess

comuni cation systemaccording to aim7, wherein
the conmuni cation status frgguests the communication
station of which the beacon reception timng was |ater
to change the beacon transm ssion timng thereof. 9.

I o LR ST S0 B SLACOLEN ] 2.QRLI
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not iffication 1s made eacons descri bi ng
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stop request is transmtted toward near by stati ons,

of gihecicbypinngi tdei svurdyert iohsbeacohsnygdittie dracon
comruni cation station wants to place within said
transedesépni htwing mdbensoérval , and the priorities
t hereof ; and wherein other communication stations
whi ch have recei ved said beacon stop request det ect
bea%g eiehss pc“m?nrunti LoQr V&L tcrr]_:ao im 7
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stop request to each con-originating
staC€@BAUBE Calhi € HHeAlle@Bsn red&BtidD.tifhivyl @h8SSater to
comuni cation system for constructing a
change the beacon transmission timing thereof.

9. The wireless communication system according to Claim 1,
wherein traffic priority is set in beacons transmitted from
each of the communicaticn stations, and notification is made
with beacons describing priority-related information;

ahd wherein a beacon stop reguest is transmitted toward
nearby stations, specifying the number of beacons which one
communication étation wants to place within said
: predétermined time interval, and the priorities thereof;

and wherein other communication stations which have
received said beacon stop request detect beacons, with
pricrity of or lower thaﬁ that specified in said
predetermined time interval, of a number equal to that
specified, and transmit a beacon stop request to each of the

beacon~-originating communication stations.




networ k by communi cation stations transmtting beacons.
descri bing network7rel ated information to each other
at predetermned time intervals, with no controlling
stat ion/controlled-station relations; wherein said
conmuni cation stations each shift the beacon
transm ssion timng set to itself at said
predeterm ned tine intervals, based on val ues provided
froma pseudo-random system and performnotification
with said beacons describémg-information relating to
sai d pseudo- random system 11. A wreless
comuni cation systemfor constructing a network by
conmuni cation stations transmtting beacons
descri bing network-relat.ed information to each
d.her afirepPssdaiefminiedtl biBsy it VrS conbthudling a
control ling- 5tation/controlled-station relations;
netwatke by samckutioraimnc atrdnosd atdizosmicadhg peesdomy
~notification with said beacons describing information

_ de%%ﬂ%&ﬂpﬁgn?%ﬂ%ﬁ¥1ﬂﬂ%%tﬁéll%f%ﬁ%ﬁi%ﬂﬂ &l shell ethpr at
transm.tted to nearb tations. 12. el ess

prad R AeE i e Er e or iy e CerarAL LA Sher ei n
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ni ng abnorma 4 request relating to
changidith %falfdh%oiaﬁaﬁp&ﬂlr@ﬁ%ma%%ag placemi: ehet he

| ocal station, or elimnation of a beacon transn1tted
bedbaﬁﬂtaﬂmﬁﬁEH31dﬂi&hm@ﬁg set to itself at said
predetermined time intervals, based on values provided from
a pseudo-random system, and perform notificatioﬁrwith said

beacons describing information relating to said pseudo-

random system.

11. A wiﬁeless communicaticon system for éonstructing a
network by communication stations transmitting beacons
describing network-related information to each other at
predetermined time intervals, with no controlling-
‘station/controlled-station relations;

wherein said communication stations each perform
notification with sald beacons describing 1nformatlon
relating to an abnormal status which should be transmltted

to nearby stations.

12. A wireless communication system aécording to Claim 11,

wherein said communication stations each describe, as a




13. A wireless comunication systemaccording to Claim
11, wherein a communication station perforns a
scanning operation in response to reception of a
beacon froma nearby station describing information
i ndi cating warni ng of an abnornmal status, and acquires
informati on regarding the status of the network. 14. A
W rel ess conmmuni cation systemfor constructing a
networ k by conmuni cati or 3tkagt-ons transmtting beacons
descri bing network-related i nformati on to each ot her
at predetermned tine intervals, with no controlling-
waShBAd QfY GONLEALLAL: Shald ) Lel-8hLous:  AMRLQIN (33l d
conmuni cation stations each are capaﬁfe 0

changitsgidt ithg Bes@§Hl Harkeaeen ohUsl 2Ot 3 t8kSQocal
transmtting one or nore auxiliary beacons made up of

staigmal orsiefihanatioorsaifid ar egakan beaconttald Faofl another
predetermned tine intervals; and wherein traffic

StafiBrity is set in each of the beacons, and
notification is made with said beacons describing
priority-related information. - 167 15. A wireless

[ i t . di ‘ AaimJl4, _wh '
SOTTLELASD: SRR ACEOLS' gl 8, IS (HPRLELD 1,

whd¥ e e Bbindhn HSAGQPeLRY L Ope L EAEL] G SdUBHE A havi ng
transmtted the regular beacon and auxiliary Beacons.
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14, wherein the nunber of auxiliary beacons

statigms destetbing saifdrmation indicating warning of an

‘abnormal status, and acquires information regarding the

status of the network.

14. A wireless communication system for constructing a

‘network by communication stations transmitting beacons
describing network-related information to each other at
predetermined time intervals, with no controlling-
station/controlled-station relations;

wherein said communication stations each are capable of
transmitting a regular bea;on just once, and also
transmitting one or mofe auxiliary beacons méde up of
signals similar to said regular beacon, at said
predetermined time intervais; |

and wherein traffic priority is set in éach of the
beacons, and notification is.made with said beacons

describing priority-related information.




predetermned tine interval, and information uniquely
i dentifying each auxiliary beacon within said .

- predetermined tinme interval, is described in a beacon
and notification is nmde. 17. A wireless :
comuni-cation system according to Caim1l4, wherein
t he conununi cation stations each describe, in beacons,
nei ghbori ng device information relating to the |oca
station beacon transm ssion timng and the '
transmi ssion timng of -bé&aZons which are receivabl e,
and make notification thereof; and wherein, at
the.tine of newy setting beacon transm ssion timng,
recepti on beacons with lower priority than that set
to said beacon are searched out and elimnated from
Bai d Aneiighbes s ngomtewi ica tiiehos pat émdmccbdiAgwe o et Bsisn 14,
conmuni cati on device for operating under a

whelgtiriu sieé dt Fommemidatoimme sttatbass reattedidspicenmuni cat i on
-_168 . stations transmtting beacons descri bing

PTHRNGOERAT M SR PSSt R bRt ol LadieoitRehagingd

tr R &det r.lﬁquti intervals, . with.ng _
eSO ros sty BoRerDl R AsibigRy, beacons

sai d device conprising: comruni cati on neans for
transmtting and receiving wreless data; beacon

18.9nal wgespdsd idigmiiRakscioh ganematicRgrieagoro cli-gnaha,
~describing information relating to the |local station;
whdyedoonhei guelerane] yaixidiaeansedamsanakyznngtdeatoraid
predetermined time interval, and information uniquely
identifying each auxiliary beacon within said predetermined

time interval, is described in a beacon and notification is

. made.

17. A wireless communication system according to Claim 14,
wherein the communication stations each'describe,'in beacons,
neighboring device information relating to the local Station
beacon transmission timing and the transmission timing of
beacons which are receivable, and make notificatibn thereof;

and wherein, at the time of newly setting beacon
transmission timing, feception beacons with léwer priority
than that set to said beacon are searched out and eliminated

from said neighboring device information.

18. A wireless communication device for operating under a

communication environment constructed by communication




signals received fromnearby stations by said

comrmuni cation neans; timng control neans for

controlling the beacon transmssion timng with said

conmuni cati on nmeans; and collision avoiding neans for

avoi di ng beacon collisions occurring with other

stations. 19. The wirel ess comuni cation device

according to Claim 18, wherein said collision

avoi di ng neans determ ne {gg change the beacon

transm ssion timng of the [ocal station in response

to reception of a beacon from anot her station

teI rlor transni ssion of beacon fromthe
st glhe LrgpiplinitokRarhBt it are n@oﬁﬁﬁﬁ%gﬁ% S ce
in@HEALILRAOCL QAR dBior 88 plluctlialigll ek EOLLIAIY)
ange “the

avol di ng neans determ ne eacon
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to reception of a beacon from another station
saiidmdediatetymp:oldiemi:ng transm ssion of a beacon from

the local station. 21. The w rel ess comruni cation

devprpupkedridnngesos Cial nragnikhéngi and ateadigingne of

. changi ng the beacon transmission timing of the |oca

wirglesFofdataai d beacon S|gnal generatlng means

degcrtlmbnesg:L |ngla egggé)@lﬁ g to th effe t t hat

t heSbedcon X randm'ssion 4 |mrﬁar?§’ %erbera lélr?ge(?acand

sighahd &zegrwgmql@ﬂ&p%rgg@fén dfél%%‘i% At used by

near by stations acon transni'ssion by per orm ng
sta&ion;

‘beacon signal analyzing means for analyzing beacon
signals received from nearby stations by said communication
means;

timing control means for controlling the beacon
transmission timing with said communication means; and

collision avoiding means for avoiding beacon collisions

occurring with other stations.

19. The wireless communication device according te Claim
18, wherein said collision avoiding means determine to
change the beacon transmission timiﬁg of the local station
in response to reception of a beacon from another stafion
immediately prior to transmission of a beacon from the local

station.

20. The wireless communication device according to Claim




scanni ng operation for at |east a predeterm ned
period, and determne this to be the new beacon
transm ssion timng. 22. A wireless comuni cation
system according to Claim18, wherein said collision
avoi di ng neans performa scanning .operation to
det ect beacons from other stations in response to
recepti on of a beacon froma nearby station descri bing
information indicating warni ng of an abnornmal status,
or in response to not betfA§ able to detect a beacon
fromsaid other station over said predeterm ned tine
interval, and acquire information described in

18 bedoongnt sangntbl bk faromvondanhymssss i dtarming 700 23.
The wirel ess communi cation device according to C aim

chagye \ifher BPACSAI Brawitission Adsidd ngf ndend cgat ef it iean
to change the beacon transm ssion timng of the |oca

10 ASHHERE A F%%?Rﬁ&ﬂ?tﬂ? Fe@@ﬁ??%nf%ﬁmlf SnSERBHI™
ther s e ti of . tr L on
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Lo&oMuRiGaki on deV|ce according to Caim 18,"' wherein
sai d beacon signal generating neans describe traffic
priority set for a beacon in said beacon; and wherein
said collision avoiding neans perform collision
2v.0i dhagvbpelets orsmaod opdiog deviconpardogdang res Wl lasim
with the priority of a beacon with which collision
18, hadesednr rad. tps, tleI‘f’eO\ﬁn FeRpREENE dHfLHS@RPRORT e s ion

ccor.dl t . ; , .
tlﬁ%ng og Qge f%cal gpatlon, said beacon signal generating

means describes, in a beacon, a warning to the effect thaf
the beacon transmission timing is to be changed;

and said timing control meansrdiscover a timing unﬁsed
by nearby stations for beacdn transmission by perfbrming a
scanning operation for at least a predetermingd period, and

determine this to be the new beacon transmission timing.

22. A wireless communication system-according to Claim 18,
wherein said collision avoiding means perform a scanning
operation to detect beacons from other stations in responsé
to rece?tioh of a beécbn from a néarby station'describing ‘
information indicating warning of an abnormal status, or in
response to not being able to detect a beacon from said
cther station over said predetermined time interval, and
acguire information described in beacons transmitted from

nearby stations.




24, wherein, in the event that the priority of the
beacon of the local station is low, said collision
avoi di ng nmeans determ ne changi ng of the beacon
transmssion timng of the |ocal station. 26. The
wi rel ess communi cation device according to Caim 24,
wherein, in the event that the priority of the beacon
of the other station with which a collision has
occurred is low, - 171 _sakg collision avoiding means
request changi ng of the beacon transm ssion timng to
said other station. 27. The w rel ess comruni cati on
devi ce according to Claim 18, wherein, in the event of
a collision with a beacon in which is described a
har an‘Pl% (ﬂgr&fgs sefcf tun&%%‘izlgged@\?l %cctog:agﬁﬁ" 8@ him
timng is going t change coI

18 ,2V@icdeng gswscﬂqlrs%nc hapgg: hhengAceB LEADNSEL S ON
t|n1ng of the local station. 28. The wirel ess

chag@@MithieC At oth dendreseiaedondt hging @ ahe 18caWhetiimn
in the event of a collision with a beacon of . another

in gtegriconebed orecep thoad efernbaacepeaitiond ahathet apsetion
after setting the beacon transm ssion timng of the
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locaﬁange the beacon transm ssion timng of the |oca

Srafi-6M-°29. The wirel ess communication device _

according to Claim 18, wherein, in response to
- detection of collision of beacons received from
2mear bye stk atd 1004, cSAInCOhti&h QbviakohdbBdRANS Claim
requests one of the comunication stations to

18, wherein said beacon signal generating means describe

traffic priorityrset for a beacon in said beacon;

and wherein said collision avoiding means perform
collision avoiding operations according to comparison
results with the priority of a beacoﬁ with which collision

has occurred.

25. The wireless communication device according to Claim
24, whgrein, in the event that the priority of the beacon of
the local station is low( said collision avoiding means
determine changing of the beacon transmission timiﬁg of the

local station.

26. The wireless communication device according to Claim
24, wherein, in the event that the priority of the beacon of

the other station with which a collision has occurred is low,




change the beacon transmi ssion timng thereof. 30. The
W rel ess conmuni cati on device according to' C aim 18,
wher ei n 'sai d beacon, si gnal generating neans descri be,
in - 172 the beacons, the priority of the traffic set
in the beacons; and wherein said collision avoiding
means transmts a beacon stop request toward near by
stations, specifying the nunber of beacons which said
col lision avoi ding nmeans wants to place within said
predetermned tine intervall and the priorities
thereof. 31. The wi rel ess conmunication device
according to Caim 30, wherein said collision
‘saBYUAING 1 BRANSc RSP DR sSCARNE DY cIORRSIAY B8R tFe beacon
response to reception of a beacon stop réquest from
tranetiBetost aimdiy thdadadquihes stdotrdmti on described in
beacons transmtted from nearby stations. 32. The
wi rel ess comruni cati on device according to Caim 30,
wherein, in response to reception of a beacon stop
Fequdle ¥ etotImusi gl A %%Yﬂd:%:cﬂqcr%%ma%i(glﬁﬂgﬂ -

nmeans .detect, .beacons wi.th prjority of, or _|ower than
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eacon stop request to €ac of the beacon-originating
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device according to Claim 18, wherein said timng
avadianhyoheareand shutf thihee belae dteaddransansti ol dn N ing ng
set to the local station at said predetermned tine

of jtheetoar ks, staid-9ver f or m beacon

28. The wirelessrcomﬁunication Qevice according to Claim
18, wherein, in the event of a collision with a beacon of
another station before a predetermined period has elapsed
after setting the beacon transmission timing of the local
station, said collision avoiding means do not change thé

beacon transmission timing ¢f the local station.

29. The wifeless communication device according to Claim
18, wherein, in response ﬁo detection of cecllision of
beacons received from nearby stations, said collision.
avoiding means requests one of the communication stations to

change the beacon transmission timing thereof.

30. The wireless communication device according to Claim

18, wherein said beacon signal generating means describe, in




- 173 transm ssion, based on values provided froma
pseudo-random systeny and wherein said beacon signa
~generating nmeans perform notification with said
beacons. describing information relating to said
pseudo-random system 34. The w rel ess comuni cati on
devi ce according to Caim 18, wherein said beacon
si gnal generating neans perform notification. with
sai d beacons describing-ajwarning relating to an
abnormal status which should be transmitted to nearby
stations. 35. The wirel ess communication device

di 4 ald b
endeording Lo, QA 34 whereip cald begoon stonalcon,

genera hg neans Welr hing
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transm ssion placenent of the |ocal” station, or

beaRldnNiskabi 88qdst hRacan nkhaps Né td€iddd,0 @péﬁ@ﬁffﬁﬁﬂig the
station. 36. The wirel ess conmuni cati on devi ce

_numweaopéihgateni]whﬂnh 356idwhel kisigaiayodalihigsmeans wants
avoi di ng neans. performa scanning operation in

to pdgsenyethin redepriredesrrainedcoms dofmesvadar pyd the
stati,on describing information indicating warning of

PrighitfRgr M Q% t us, and acquires information regarding
the status of the network. - 174 . 37. The wrel ess
comuni cation device according to Claim 18, capable

39, tRABSH tdidG @ckRAH) Bh e PEACAR IS HLcPBERI ndNh Claim
30, wherein said collision avoiding means perform a scanning
operation in response to reception of a beacon stop request
from another station, and acguires information described in

beacons transmitted from nearby stations.

32. The wireless communication device according to Claim
30, wherein, in response to reception of a beacon stop
request from another station, said collision avoiding means
detect beacons with priority of or lower than that specified
in said predetermined time interval, of a number equal to |
that spegified, and transmit a beacon stop request to each.

of the beacon-originating communication stations.

33. The wireless communication device -according teo Claim
18, wherein said timing control means shift the beacon
transmission timing set to the local station at said

predetermined time intervals, and perform beacon




al'so transmtting one or nore auxiliary beacons nade
up of signals simlar to said regular beacon, at said
predeterm ned tine intervals; wherein said beacon
signal generating neans set traffic priority in each
of, the beacons, and make notification with said
beacons describing priority-related information. 38.
The wirel ess comruni cati on device according to C aim
37, further conprising prefegential communication
means for acquiring a preferential usage period for
traffic, due to having transmtted the regul ar beacon
and auxiliary beacons. 39. The wi.rel ess comuni cation
te%ww%eeoréﬁﬁ@dtw da&i1Rs 87°ViAed ef P & @SBEdRoRRdom
sié%%@l generating nmeans describe, in a beacon, the
unb€r of auxiliary beacons transnitted at said
pr edetel i ped, t4d® bRbersak; A0 JdHQuiBhi;0ne AN Q8! 3brm
identifying éach auxiliary beaconm wthin Said
n@tedeleighnedih t4dRl De=Rbwal de¥beliehyy netackheaio®on is
made. 40. The wirel ess conmuni cati on devi ce according-
rélatGng e 87idwheneiorrsaddmbeasosm gener at i ng neans
descri be, in Dbeacons, neighboring device information
relating to beacon - 175 transm ssion timng of the
| ocal statjon and the transm ssion tininggof beacons
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to an abnormal status which should be transmitted to nearby

stations.

35. The wireless communication device according to Claim
34, wherein said beacon signal generating means describe, as
a warning of an abnormal status, a request relating to

changing of the beacon transmission placement of the local

station, ¢r elimination of a beacon transmitted from another

station.

36. The wireless communication devicelaccording to Claim
35, wherein said collision avoiding means perform a scanning
operation in responée to reception of a beacon from a nearby
station describing information indicating warning of an

abnormal status, énd acqguires information regarding the

status_of the network.



beacon, and elimnate from said nei ghboring device

i nformation. 41. A wreless comuni cati on nethod for
performng wireless conmuni cation operations under a
communi cation environment constructed by :
conmuni cation stations transmtting beacons
describing network-related information to each other
at predetermned tinme intervals, with no

control l'ing-station/contrqlled-station relations, said
- met hod conprising: a beacon ‘signal generating step for
generati ng beacon signals describing information
~relating to a local station; a beacon signa

anal yzing step for analyzing beacon signals received

om.pear Lations, ng_contr6l
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format so as to execute, on a conputer system
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ogerations under a conmuni cation environmnment
jshny

rprgeeddtbe doveyivRéari on stations transmitting
beacons descrlg network-related information to
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said beacons describing prlorlty—related information.

38. The wireless communication device according to Claim’
37, further comprising preferential communication means for
acquiring a preferential usage period for traffic, due to

having transmitted the regular beacon and auxiliary beacocns.

39. The wireless communication device according to Claim
37, wherein said beacon signal generating means describe, in
a beacon, the number of auxiliary beacons transmitted at
.said predetermined time interval, and information uniquely-
identifying each auxiliary beacon within said predetermined

time interval, whereby notification is made.

40. The wireless communication device according to Claim
37, wherein said beacon generating means describe, in

beacons, neighboring device information relating to beacon




a beacon signal generating step for generating beacon
signals describing informationrelating to a | oca
station; a beacon signal analyzing step for anal yzing
‘beacon signals received fromnearby stations; a timng
control step for controlling the beacon transm ssion
timng; and a collision avoiding step for avoiding
beacon. <collisions occurring with other s-tations.
43. A wirel ess conmunicatin system for constructing a
net wor k by conmuni cation stations perform ng periodic
comruni cati on operations at each predeterm ned tine
i nterval wi th no , ,
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malkBt 86V c A CMPMRLEEE ] on station attenpts reception
- of transm ssion signals fromother stations at | east

at onk whkereih77atpthortime sd@i deplyioditting goakton

transm ssion/reception and follow ng said periodic
trgngmid s tqransgmisgi opd¥@ddptingn costras méan getkech out

whet her or not there is collision between said .
TepRtisth PegcgRsl Vi FRnsiessPeAPEéEBptiaTh Bed set to said
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W T€l €SS communi cat
inhel8iiR,a communi cation station detects collision of

periodic signal transm ssion/reception by receiving

transm ssion signals of other stations at a tim ng

close to
41. A wireless communication method for performing

wireless communication operations under a communication
environment constructed bf communication stations
transmitting beacons describing network-related inférmation
to each other at predetermined time intervals, with no
controlling-station/controlled-station relations, said
method comprising: |

a beacon signal generating step for generating beacon
signals describing information relating to a local station;

a beacon signal analyzing step for analyzing beacon
signals received from nearby stations; |

a timing contrcl step for controlling the beacon .-
transmission timing; and

a collision avoiding step for avoiding beacon

collisions occurring with other stations.




the periodic signal transm ssion/reception timng of
the local station. 45. The wi rel ess conmunication
system according to Claim 43, wherein a conmunication
station detects collision of periodic signal

transm ssion/reception by receiving the periodic
transm ssion signals of other stations at a timng
close to the transm ssion/reception tinmng of |oca
station. 46. The wirel essiggmuni cation system '
according to Caim43, wherein a communi cation station
perforns a scanning process for at |east a

g%??ﬁ%?aﬁkn% b %é%%@%gﬁ%%iggnéﬁéécg é¥¥§§EErogegéable

folhANY S @R/ Lecepid Oy, td foﬁ Yt wénpg processing
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fofrﬁﬁﬁﬁﬂﬁﬁih@”wQfeIEJE”céHﬁHhh@Qﬁlon Jﬁgkat{BnSThﬁder a
wi rel ess comruni cati on system according to Claim 43,

comene:lamlancemmmmmomc&tsat:uomcam}elmtu&mmecepiwmn of
a transm ssion signal fromanother station prior to

styfeangditg ansipgiiaing rpenvnss dentridoiemm insrtwoakdrehated
[esponse to detectlon of collisiaon between said

ln%?eﬁma&dﬁe 5P gFRFD 19EREiS BrPdRlyeidsd |téﬁeah’at?‘h‘@l_sf
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-salgpbgbékgﬁ agﬁgkfgy%g5|gnals of the other station. 48.
he wirel ess comruni cati on system according to Caim

.43 bahssreisighatogEHaE SeinP s tShafbongéh@nstiriss bekgnal s
~Wth descriptionto the effect that the periodic
slggiprgnatie s rarisitics sinderineriny tels:tiegn tohangedatl ctardipd;
col li sion.
a beacon signal analyzing step for analyzing beacon
signals received_ffom nearby stations;
a timing control step for controlling the beacon
transmission timing; and

a collision aveiding step for avoiding beacon .

collisions occurring with other stations.

43. A wireless communication system for constructing a
network by communication stations performing periodic
communication operations at each predetermined time intérval,
with no eontrolling~station/controllednstation relations;

wherein, in the event of performing periodic signal
transmissicn/reception at each said predetermined time .
interval, a communication station attempts reception of

transmission signals from other stations at least at one of




49. The wirel es8 communi cation system according to
Cl aim 46, wherein the other station with which
collision has occurred receives signals with
description to the effect that the periodic signa
“transm ssion timng has been changed to avoid
collision, and detects collision with the periodic
signals which were to be transmtted foll ow ng
transm ssion by the local gtation. 50. The wirel ess
conmuni cati on system according to aim 43, wherein
the conmmu. n-ication stations each extract the - 179
eriadic signal, transm ssion/reception point-in-tinme
P’g]fweatan Sa3nRFI i\ o SEPRR L at T FRRASEAOBERGRE BT [fnd
sGription,.of the. s e_of si.gnals,to .
sy e PO L e I S R s g0 =
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conmuni cation station detects collision in a periodic
pexigiddle. &EgASIM t32neML § ECOP tOFeBachi oM kasedndRsion
i nformati on described in a beacon received froma
sigeadby ofseahémmtagahdnsghanges the col liding signa
- transm ssion/reception timng. 52. The wreless
comuni cation system according to Caim 50, wherein a
ggnnu?'catiog_station has a preferential order set_ for
i"gna &

RS R GER EaP P Ty G3F PR ACOI LR tO Clain
43%§£gjfgin Uf%mﬂﬁﬁf&éél% %qgalei%hoge'l_o%ctsé! %gélll?simtq of
I y itself wth

periodically transmtted/received _
pe8i gA8E Ss AR 10€ir6RhYs 5 ildrNBLE G4 NBL gk vy 5Ot her
stations, said comunication station changes the
transmhgs 0fn tdignaperedOditt@ly Btations at a timing close to
the periodic signal transmission/reception timing of fhe

local station.

45. The wireless communication system according to Claim
43, wherein a communication station detects collision of
pericdic signal transmission/reception by receiving the
periodic transmission signals of other stations at a - timing
close:to the transmission/reception timing of local station.

46. The wireless communication system according to Cléim
43, wherein a communication station perfbrms a scanning
process for af least a predetermined period in résponse éo
detection of collision of sald periodic signal
transmission/reception, thereby.attémpting confirmation of

the state of cyclic signal transmission of other stations.




transmtted/received signals with | ower preferentia
order. 53. The wi rel ess communi cati on system accordi ng
to Caim 50, wherein relative point-in-tine
information fromthe beacon transm ssion
. point-in-time of said communication stationis
described in a part of signals periodically
transmtted/received. - 180 54. The wrel ess
communi cation system accorgding to C aim53, wherein?
upon receiving signals periodically
transmtted/recei ved by other stations, a
conmuni cation station extracts the beacon
transm ssion point-in-tine of .the transmtting

R e
o o R Tk P T i S e

trdf S S8 Hgd1 OlReansteval scperdoprdrato Sdiodic
point-in-tinme. 55. The wirel ess conmuni cati on system
si@edotdibngni ©s (BraimacedBionhedel nNm wwepmuBECcas idditection
station describes, in a part of signals periodically
of tedAd Aion el trvecwi vwadd Pafbrdiat isgigrted  t he ef fect t hat
said-slgqﬁls are beinaﬂFeriQdically schedul ed and
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stafiron descrites, i a part? e “3i ghal’s ’

as Re Ledigald itdsansiith edid ecgivwad, SNtk MBdHAN station.
indicating the preferential order of said signals. 57.
The wirel ess comruni cati on system according to C aim
48. The wireleés communication system according to Claim

47, wherein a communication station transmits signals with

description to the effect that the periodic signal

transmission timing has been changed to avoid collision.

49. The wireless communication system according to Claim
486, whérein the other station with which collision has
occurred receivés signals with description to the effect
that the_periodic signal transmission timing has been
changed to avoid cellision, and detects collision with the
periodic signals which were to be transmitted'foliowing

transmission by the local station.

50. The wireless communication system. according to Claim

43,'Wherein the communication stations each extract the




56, wherein a conmuni cation station changes the
periodic signal transm S3ion/reception timng wth

| ower priority - 181 order, in response to detection
of collision of periodic signa

transm ssion/reception. 58. The w rel ess comuni cation
system according to Claim 43, wherein a conmmuni cation
station attaches a randomoffset to the transnission
point-in-tinme for the peri C signa

transm ssion/reception. 59. The w rel ess comuni cation
system according to Claim58, wherein a comruni cation
statijon describes information relating to the random
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in which collision wth periodic signal
transn133|on/recept|on of other stations will not
occur by performng a scanning operation prior to
héew yTgeneratlieng pennaoicatsicgnalystem according to Claim
transm ssion/reception, and setting said new periodic
50gj gh‘arelrt r%r‘?@ﬁ‘i%‘%%‘é?ﬂ@@eﬁﬁﬁtéﬁnt fer et calfd siprels|aot
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transmission/reception timing.

52. The wireless communication system according to Claim
50, wherein a coymunication station has a preferential order
set for‘éignals_periodically transmitted/received, and
wherein, upon detecting collision of signals periodically
transmitted/received by itself with signals periodically
transmitted/received by other stations, said communication
station changes the timing of the periodically

transmitted/received signals with lcwer preferential order.

" 53. The wireless communication system according to Claim
50, wherein relative point—in-time information from the
beacon transmission point-in-time of said communication
station is descfibed in a part of signals periodically

transmitted/received.




for obtaining information relating to a network, a
communi cation station extracts a tinme slot in which
informati on necessary for obtaining said information
is transmtted, and attenpts signal reception in said
extracted tinme slot. 62. The wirel ess comruni cation
system according. to Claim43, wherein, at the tinme of
acquiring one or nore periodic signal transm ssion/
reception sections, a conyy ication station nonitors
the signal reception. state in periodic signal
transms s ion/ reception sections, and rel eases
periodi ¢ signal transm ssion/reception sections
‘regarding .which marked deterioration in the signa
sgcenplon;state has, been detected., 63, The wireless
cofmuini cation- aystem accordrig Yo & &R 43! wherei ™
53¢ O GAt 1,98n SEaLd AN ReE ghoBs Shanalylhansm s sion/
reception 'based on access procedures invofving
trahgnad tedotectiead fyf aarpredebeismdled ofRufc@eion
transport path and standby for a random back- of f
stpeidrodixtirachst thm deaslont tobhemi4diam perinodic-simgnalfs
- transm s s.ion/ reception sections of nearby
thet@igreag tteag #radiioa efsseddmeidnedti bassgsermiticor
onstructing, a -, 183 _network by conmmunj cati on
re P RORE P T HEH 018 NG TRERRONS RSt hgacon
rk-re 4 nf tion f.0 each _other. at
e B T R L ST
peSiatilcanl ¢optArdni8d=sl/ab Lo EL! AdORSops transmission of

other signals performed at said point-in-time.

55. The wireless communication system according to Claim
43, wherein a communication station describes, in a part of
signals periocdically transmitted/received, information to
the effect that said signals are being periodicalliy

scheduled and transmitted.

56. The wireless communication system according to Claim
55, wherein a communication station describes, in a part of’
the signals periodically transmitted/received, information

indicating the preferential order of said signals.

57. The wireless communication system according to Claim-
56, wherein a communication station chénges the periodic

signal transmission/reception timing with lower priority




wherein, in the event of performng periodic signa
transm ssion/reception at each said predetermned tine
interval, a conmunication station describes relative
point- in-time information fromthe beacon
transm ssion point-in- time of said communication
station, in a part of signals periodically -
transm tted/recei ved, and collision between beacons
of nearby stations and siggals transmtted from other
stations is detected based on relative point-in-tine

i nformati on described in signals received from near by

tations. 65. The rel ess co n'cationo%ystem

|
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s13ha 19 8KE LAELS T e diansmi ssi on point-in-time of
eacons of near by st§}|ons, based on rel ative
point-in-tinme information described in the signals
received fromsaid nearby stations, and detects
Bl | iThieoninelds henennsiaktsahds neambycebaii oqstd rcitdien
- event that a signal has been transmtted fromthe
43| od@irednat i onweniceiié ovarbapbdmtatitachpgea BenddihecfLset
wi_rel ess communi cation system according to Claim- 184
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tng&gngg&gg}gqﬂgqy%%fin-tine of beacons of nearby
stations, ased °On rel ative point-in-tinme information
- described in the signals received from said near by
stations, and detects collision with beacons of said
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received fromthe other station at
58, wherein a communication station describes information

relating to the random offset of the transmission point-in-
‘time in part of the signals periodically

transmitted/received.

60. The wireless communication system accordiﬁg te Claim
43, wherein a communication statiocn extracts a time slot in
which céllision with periodic signal transmission/reception
of other stations will not occur by performing a scanning
operation prior tc newly generating periodic signal
transmission/reception, and setting said new periodic signal
.transmission/réception timing to the time slot in which

collision with periodic signal transmission/reception of

other stations will not occur.

61. The wireless communication system according tc Claim




the sane point-in-tine. 67. The wireless comuni cation
system according to Claim 64, wherein a conmmuni cation
station avoids collision in response to detection of
collision of signals. 68. The wirel ess comruni cation
system according to Claim 67, wherein a conmunication
station avoids collision by stopping transm ssion of
ot her signals perforned at the beacon signa

transm ssi on point-in-thqBEhgt has been extracted.
69. A wireless comunication device for performng
comruni cati on operations at each predeterm ned tine
interval under a cqnmmunication environment. with no
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. signal transm ssion/reception operations wth said

inComRARI Galhe@R sBRARS FANbHY=068RG1 Qidfinformation is
transm ssion/reception signals, and al so controlling

trpeshodicgd,sirgrakttenpios MigsRdnt eegeptororiropeidt éxoncaed
said each predeternmned tinme interval; and collision

tiggt &k%-ng neans for attenpting reception of
transm ssion. signals fromother stations at |east at

one of prior to said periodic signha

Eﬁ?n%ﬁk§§E9945§§e&%ﬁﬁﬂﬁiéggion system according teo Claim
43; wherein, at the time of acquiring one‘cr more periodic
signal transmission/recepticn sectioﬁs, a communication
station monitors the signal reception state in periodic
signal transmission/reception sections, and releases
periodic signal transmission/reception sections regarding

-which marked deterioration in the signal reception state has

been detected.

63. The wireless communication system according to Claim
43, wherein a communication station performs Signal
transmission/reception based on access procedures invelving
signal detection for a predetermined time on a transport
path and étandby for a random back-off period, in a time
slot other than periodic signal transmissidn/reception

sections of nearby stations.

64. A wireless communication system for constructing a




followi ng said periodic signal transm ssion/reception,
so as to detect whether or not there is collision

bet ween said periodic signal transm ssion/reception
and transm ssion signals of other stations. 70. The
wi rel ess communi cati on device according to claim 69,
wherein said collision detecting neans detect
collision of periodic signal transm ssion/reception
by receiving transm ssi on igsgnal s of other stations at
atimng close to the periodic signa

transm ssion/reception timng of the |ocal station.
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by recelving the periodic signal transm ssion signals

profebéthetnst atimensnedrvr s ,186 tht hal eghiddSenye t he
transm ssion/reception timng of |ocal station. 72.

stTheon e@itewd lednatati icat innd adevhee according to Caim
69, further conprising scanning operation neans faor
peﬁﬂ%ﬁﬁﬁlﬁg a0 s AvRg tpPEcReSEF B ng PrEaseig signal

redet er m ned eriod in response to detecti.on, of
e
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confirmation of the state of cyclic signa
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comuni cation device according to Caim 69, further
timgomdT issAing comibn siagd cav eicdichgn nelans: whirchefi mignals
periodically transmitted/received, and collision between
beacons of nearby stations and signals transmitted froml
other stations is detected based on relative point-in-time

infermation described in signals received from nearby

stations.

65. The wireless communication system accoxding t¢ Claim
64, wherein a communication station extracts the
transmission.point—in~time of beacons of nearby stations,
based on relative point-in-time information described in the
signals received from said nearby stations, and detects
collision with beacons of said nearby stations in the event
that a signal has been transmitted from the local station at

the same point-in-time.

66. The wireless communication system,acéording to Claim




response to said collision detecti-ng neans attenpting
reception of a transm ssion signal from another

- station prior to periodic signal
transm ssion/reception and detecting of collision
bet ween said periodic signal transm ssion/reception
and the signal transm ssion of the .other station,
del ay the signal transm ssion timng of the 1oca
station, so as to avoid cqlj,ision with the signals of
the other station. 74. Thé W rel ess conmmuni cati on
devi ce according to Caim 73, wherein said

- communi cation control means transmit signals wth
64 eeReTPIT Gn COBTERECET WL S tEtdent REtPRtiodRE - 187

ignal_transm ssion tim has been.changed to, avoid
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det ecti ng neans receive sigha th description
sidhe £ifeet vihatréhes Aer nedireySkgaal ond,r ARAMHE L s
timng has been changed to avoid collision, and
colleitseictrs wdohl bsaomanicth skhe periogli etadiignal $nwhiie hewerte
to be transmtted follow ng transm ssion by the |ocal
thaf gtiigewls76anmple be relcedyedofnomi B icthetdeviekion at
according to,Caim 69, further .conprising beacon
th%éﬁ@FhPPgBtﬁﬂaﬁiq%n generating beacons with
description of the schedule of signals to be
periodically transm tted/received; wherein said
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each predetermned tine interval.
64, wherein a communication station avoids collision in

response to detection of collision of signals.

68. The wireless communication system according to Claim
67, wherein a communication station aveids ceollision by
stopping transmission of other signals performed at the

beacon signal transmission point-in-time that has been

extracted.

69. A wireless communication device.for performing
communication operations at each predetermined time interval
under a communication environment with no controlling-
station/controlled~station relations, said device
comprising:

communication means for transmitting and receiving

wireless data;




77. The wirel ess communi cati on device according to
Claim 76, wherein said collision detecting neans
extract the periodic signal transm ssion/reception
point-in-tinme of other stations based on the beacon
~description, and detect <collision in a periodic
signal transm ssion/reception section; wherein said
col lision avoi ding nmeans change the colliding signa
transm ssion/reception tinigyg. - 188 78. The wireless
conmuni cation device according to Claim 76, wherein
sai d communi cation control neans set a preferentia
order. set for_signals periodica
O B Sat P EReF JBH S e Ao S nPLF FOHE % GRRE BT oF
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o<l Lot okl Loion. af, ealisln of el gnd

cobhdhi Ot Mt heShanahs PesdQdiieadl by transmlsslon/receptlon
transmtted/ recei ved by other "stations, said collision

51deakﬂu|any,mE303coharm&ﬂﬂﬂgepbmﬁbﬁgcoélgﬂhﬂ peri odically
transmtted/recei ved signals with |ower preferentia

trapgfeyssipe/ rEreril pr| esyraddemgnitachbh ool ceedetoruimeyd
to., Caim 76, wherein said comunication contro

- tippaifteddedii BBSthe relative point-in-time information

fro he. bea on t.ransm ssion point-in-tine of said
COH%E%%E% |on S cﬁlqgnmeans g 1 ?tt?m,tlaﬁargceptlon of
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conmuni cati on devi ce accord Ing to alm 9, ereln,
priﬂkﬂtoreaedeﬁglﬁdiﬂﬁﬁﬁﬁnaeftQQh@@i&é&on/receptlon and
following said periodic signal transmission/reception, so zs
to detect whether or not there is collision between said

pericdic signal transmission/reception and transmission

signals of other stations.

70. The wireless communication device according to Claim
69, wherein said collision detecting means detect collision
of periodiclsignal transmission/reception by receiving
transmission signals of other stations at a timing close to

the periodic signal transmission/reception timing of the

local station.

71. The wireless communication device according to Claim
€9, wherein said collision detecting means collision of
periecdic signal transmission/reception by receiving the

periodic signal transmission signals of other stations at a




transmtted/received by other stations, said collision
avoi di ng neans extract the transm ssion point-in-tine
of the beacon of the transmitting station of said
signal, based on the relative point-in-time fromthe
beacon transm ssion. point-in-tinme described in said
signals periodically - 189 transmtted/received, and
~stops transnission of other - signals perfornmed at said
point-in-time. 81. The wireless conmunication device
according to Claim 69, wherein said comuni cation
control neans describe, in a part of signals
periodically transm tted/received, information to the
tipirectletmitsdlg Srgmalsssiod/Beragtipertigdingapfylocal
S hedul ed and transmtted. 82. The w rel ess ;
St26hfni cati on devi ce according to Caim 81, wherein
said communi cation control neans describe, in a part
of the signals periodically transmtted/received, -
y2f orvd kel BEE CadrnithitRe sBhefisr el iAlcRudel of calich
signals. 83. The wireless communi cati on devi ce
69 acharidiang coapcl al mg &antienebpe sat Thrt alelaingi @Aravoi di ng.
means change the periodic signal '
rexfomsirics @i opAneteptimmTatsisnitng & tiedsiwer prpdebeinjned
order, in response to detection of collision of :
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wireless co ni cat.i on device accordin 0 i ma9,
SRt R S e Al R S
coﬂﬁyym%@EpnoBES@ﬁeté%éﬁ%eo%réyéﬂlésgfaﬁaﬁokgghéﬂiééfﬁ% foer
the periodic
other stations.

73. The wireless communication device according to Claim '
69, further comprising collision aveiding means which, in
response to said collision detecting means attempting
reception of a transmission signal from another station
prior to periodic signal transmission/réception and
detecting of collision betweén said periodic signal
transmission/reception and the signal transmission of the
other station, delay the signal transmission timing of the

local station, so as to avoid collision with the signals of

the other station.

'74. .The wireless communication device according to Claim
73, wherein said communication corntrol means transmit

signals with description to the effect that the periocdic




signal transm ssion/reception. - 190 85. The wirel ess
comruni cati on device according to Caim 84, wherein
sai d comuni cati on control neans d e.scribe
information relating to the random of fset of the
transm ssion point-in-tinme in part of the. signals
periodically transmtted/received. 86. The w rel ess
comuni cation device according to Claim 69, further
conpri si ng scanni ng opega&%qn_neans'for performng a
scanni ng operation prior to newy generating periodic
signal transm ission/reception; wherein said
_communi cation control neans set a new periodic signa
sigrahstiESTénRsier epthioly tiaf kger ochandade tol 8FV0ifin which
COE?iljsion with periodic signal transm ssion/reception
ot*dtHer stations, extracted by the scanning
operation, will not occur. 87. The w reless
comuni cation device according to Claim 69, further
TONPrire RreSE8 N AAGhuPRRERY bANILBIRAS ackekdi gyt facdi NG
atime slot in which information necessary for
74 pbttaimiing ssad dcd Ificrioat HenectSnd maas@i rtedjivanstignals
attenpting signal reception in said extracted tine
wid] glesc@8rtitre Wi ridleeef feomiind tatheopedévite atwuorldi ng
Claim73, wherein, at the tine of ag%uiring one or

to |
| LTS S5EPRObIRING Pgf bepRnahangeshdei §¥PHR/ FRbbbii®h and

sectians,and per.form ng coqyunicati nwith a desire
deteé% il q% wh
£S5 ﬁPca%?%ﬁpé?a |8 ? RgFyodic signals $£1£h were to ge
transmitted feollowing transmission by the local station.

76. The wireless communication device according to Claim
69, further comprising beacon generating means for
generating beacons with description of the schedule of
signals to be periodically transmitted/received;

wherein said communication control means transmit

beacon signals each predetermined time interval.

- 77. The wireless communication device according to Claim
76, wherein said collision detecting means extract the
periodic signal transmission/reception pointwithime of
other stations based on the beacon description, and detect
collision in a periodic signal transmission/reception
“section;
wherein said collision avoiding means change the

colliding signal transmission/reception timing.




collision detecting nean's nonitor the signa

reception state in periodic signa

transm ssion/reception sections; and said collision
avoi di ng neans rel ease periodic signa
transm ssi on/reception sections regardi ng which

mar ked deterioration in the signal reception state has
been detected. 89. The w rel ess conmuni cati on device
according to Caim 69, wherein said comunication,

- control means perform signall transm ssion/reception
based on access procedures involving signal detection
for a predetermned tinme on a transport path and
standby for a random back-off period, in a tinme .slot

her_.t han riodic signal .transm ssion/receptjon. . _.
R e R
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conmuni cati1 on environnent construc y “contruni cati on

pr&taddn@ns 1t baasAl di NbOeagaRSs desEidNidad 1y
network-related infornmation to each other at

trapredetteditraeditéde intervals, wth no
control ling-station/controlled-station rel ations,
sarfddels eloonpy itbengveroiuricddtiséanneéinsoflgrsion of
transmtting and receiving,  wreless da - 192

. dat a, : ‘
coljdgd6R QFgﬁ’a‘?nag]eﬁwé’FéthH@cﬁ%%éﬁs“?%”r“@éﬁ@????ﬂ“gl‘beéja@é’n
si.gnal s_descrihi.ng i nformation relating to the | oca
h - .
tf%ﬁg??on?g%éﬁgbﬁmggbﬁé ngggl@%f%ﬁfiﬁ? A¢ for anal yzi ng
trR@EeRed/received by other stations, said collision
detecting means change the timing of the pericdically

transmitted/received signals with lower preferential order.

79. The wireless communication device according to Claim.
76, wherein said communication control.means describe the
'relative point-in-time information from the beacon
transmissibn point~in-time of said communication station in

a part of signals periodically transmitted/received.

80. The wireless communication device accordiné to Claim
79, wherein, upon receivihg signals periodically
transmitted/received by other stations, said collision
avoiding meaﬁs extract the transmission point-in-time of the
beacon of the transmitting station of said signal, based on
the relative point-in-time from the beacon transmission

point-in-time described in said signals periodically




signals received fromnearby stations by said
comrmuni cation neans; timng control neans for
controlling the beacon transmi ssion timng with said
conmuni cati on nmeans; and collision detecting neans
for detecting collisions occurring with signals of

ot her stations; wherein, in the event of performng
periodic signal transnission/reception at each said
predeterm ned tine intefﬁ%b,_relative point-in-tine
information fromthe beacon™ transm ssion
point-in-tinme is described in a part of signals
Iperiodicall transnmtted/received; and wherein said

CregEmE EH el RSV n g2 I i Rfe & EP-SMERT 197519 Cb_Eheen
S| I 1 tted and r.ecei.ved.by nearby stations

31§ﬁgﬂgt§%$&%?§g}%ﬁsga§% éﬁgﬁhlPe%5?¥Ve point-in-tine
informati on described in signals received from near by
stations. 91. The w rel ess conmuni cati on device
accorthagritre1€kai sdmithistenal ReGadd LHRJdridSheNto Claim
detecting neans extract the transm ssion

69povimreim tskeie obmpyeaicmats cof cneardy rstaatsi drscrilbaseich @n
relative point-in-time information described in the -

rary el sigRals Peerrdiets okt ansal teed/inpceisetions, and

. ?eteq} cglngion‘gwth gﬁacons of, sai.d nearby. stations

IR BV ERt PR hatt S SsitgAh SAES BEBR IS é‘ﬁgn}i’ Y8 from

pedl831 0930 SLALAON Aland BEBQRE POINL -1 N-11 B, 92. The

W rel ess conmuni cati on device according to Caim

32. The wireless communication device according to Claim
81, wherein said communication control means-describe, in a
part of the signals pericdically transmitted/received,
information indicating the preferential order of said

signals.

83. The wireless communication device according to Claim
82, wherein said collision avoiding means éhange the
periodic signal transmission/reception timing with lower
priority order, in response to detection of collisioﬁ of

periodic signal transmission/reception.

84. The wireless communication device abcording to Claim

69, wherein said communication control means attach a random

offset toc the transmission point-in-time for the pericdic

signal transmission/reception.




90, wherein said collision detecting neans extract the
transm ssion point-in-tinme of beacons of nearby

. stations, based on relative point-in-tinme infornmation
described in the signals received fromsaid nearby
stations, and detect <collision with beacons of said
nearby stations in the event that signals cannot be
received fromthe other station at the sane
point-in-time. 93. The w rgl,ess communi cation device
according to Claim 90, further conprising collision
avoi ding neans for avoiding collision in response to.
detection of collision of signals. 94. The wirel ess

~ conmruni cati on device according .to Claim 93, wherein
33l.d £0l 'di%%sé‘v@é&h&%f % ayol o Caoéédrsdti%p P% Claim
stoppi-ng transm sSion of other Signals perforned a

841 NGhBEAGORASH 0BGk POSH 3S cBR POL Meddk tddRiBat has
been extracted. 95. A wireless comuni cation nethod

infermpeidrorrlaging 194 omasndent 4 Dfsapermtdnens at each
predeterm ned tine interval, wunder a comrunication

tranghiorimenpo t-himo:igentimobkk hgef the signals
station/control | ed-station relations, said nethod _

reebaptiailgtran gifiad inessd#edsi on/ reception step for
performng periodic signal transm ssion/reception at
each said predetermined.tine interval; 'and a collision
g@FeQBhngi§éfg§J(yb %E@BEEQ% Jé%%ﬂg!é%%oggin to Claim
transm ssion signals fromother stations at Peast at

69 pneuher comprising scanning operation means for

performing a scanning operation prior to newly generating
periodic signal fransmission/reception;

wherein said communication control means set a new
periodic signal transmission/reception timing to a time slot
in which collision with periodic signal
transmission/reception of other stations, extracted by the

scanning operation, will not occur.

87. The wireless communication device accordiné to Claim
69, further comprising scanning operation means for
extracting a time slot in which information necessary for
obtaining said information is transmitted, and attempting

signal reception in said extracted time slot.

88. The wireless communication device according to Claim -

73, wherein, at the time of acquiring one or more periodic




prior to said periodic signal transm ssion/reception
and follow ng said periodic signal.
transm ssion/reception, so as to detect whether or
not there is collision between said periodic signa
transm ssion/reception and transm ssion .signals of
ot her stations. 96. A wireless comuni cation nethod
for operating under a comunication environnent
constructed by conmmunicatign _stations transmtting
beacons descri bing network-7elated information to
each other at predetermned tinme intervals, wth no
.controlling-station/controlled-station rel ations,
sigapl WEATTE SEOAPITRTIRF1OR HestdarsigaPegERETAEY ng
step. far. generating heacon signals describing __.:
CORRFBI TR T 7 6 o | T 05 Cn CPBRAT €1 B ToR L= C Ao eattH!
oy Lyzi ‘ vzl . :
coP LA GRLEARE AR, (B 0 VAL RPRIEReSh I Seace.
inlpMITAiTSIsQBhL ECefirisan ssti 8R/ Ok lashl sBbBgeondé N @ part
of signals, relative point--in-tinme information from
t henbeasbd tsldnsyiionshoaiPihdimdanst ik akeasn pgrarddirm ng
peri odic signal -transm ssion/reception at each said
sigradd dtrensinhesien e deptéppabechithsa reghriishorivhlettect i ng-
~step for detecting collision _  between a beacon from a
malﬂ‘é%? B t8E4PT ¥ Und "siF§Raf$9m2t (EATSRICL PR AP TR Ri RAR PEG
' gedher stations, based on the point in-tine information
described in the signals received fromsaid nearby

station.
89. The wireless communication device according to Claim
69, wherein said communication ccntrel means perform signal

transmission/reception based on access procedures involving

signal detection for a predetérmined time on a transport
path and standby for a random back-off periecd, in a time

slot other than periodic signal transmission/reception .

sections of nearby stations.

90. A wireless communication device for operating under a
communication environment constructed by communication
spations transmitting beacons describing network-related
information to each other at predetermined time intervals,
with no controlling-station/controlled-station relations,
said device comprising:

communication means for transmitting and receiving

wireless data;



97. A conputer programdescribed in a
conputer-readable format so as to execute, on a

conmputer system processing for performng

communi cation operations at each predeterm ned tine
interval, under a communi cation environment with no
controlling-station/controlled-station relations,
sai d program conprising: a signal ' :
transm ssi on/ reception §t$$ for performng periodic
signal transm ssion/recep Pon at each said
predetermned tine interval; and a collision detecting
step for attenpting reception of transm ssion signals
f r SPR6PReF 1gRt idsRsTatingastans fomegenerating bescsai d

. perjodjc si.gnal transm ssion/reception and. follow n
SIQIAIE GeErEiP L% GHAT e ARBNTS o il dCepbPohocah as Lo

stgetect whether or not there is collision- between said
-196 periodic signal transm ssion/reception and
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program descri bed in a conputer-readabl e format so as
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perform ng wireless comunicati on operations under a
mea@muni cati on environnent constructed by communi cati on
stations transmtting beacons describing
netWBtRE rendred e orifn icoRtrelehen Brndeagen
edet er m ned tineﬁ#nter al s
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tr R : ) i ; ..
“COREFof T rig- 8Pt FORF coTtT SIFBHPSEAET Bh 1R GRS,
Sakth Pf QA€ O0P A5 Il <2 FBEAGOP Si GNPl IEREL M4 NI
step for generating beacon
occurring with signals of other stations;
wherein, in the event of performing periodic signal
transmission/reception at each said predetermined time
interval, relative point-in-time information from the beacon
‘transmission point-in-time is described in a part of signals
pericdically transmitted/received;
and wherein said collision detecting means detect
collision between signals transmitted and received by nearby
stations and other stations, based on relative point-in-time

information described in signals received from nearby

stations.

91. The wireless communication device according to Claim
90, wherein said collision detecting means extract the
transmission point-in-time of beacons of nearby staticris,

based on relative point-in-time information described in the




signal s describing information relating to a | oca
station; . a beacon signal analyzing step for anal yzing
beacon signals received fromnearby stations; a signha
transm ssion/reception step for describing, in a part
of signals, relative point-in-tinme information from

t he beacon transm ssion point-in-tinme, and perform ng
periodi ¢ signal transm ssion/reception at each said
predetermined time interval, and a collision. :
detecting step for detectin% collision between a
beacon froma nearby station and signals
transmtted/recei ved by other stations, based on the

SY¥E1ES vECHOVAE - F1n isaddi AfBERYL $oH 1d8Ser abddiqteathe

i-.gn. g iV fr i d near ion., .
céﬂf¥¥¥é% w&%ﬁebe§¥£ns %?‘gglg ngﬁkﬁy’éig%ﬁogs in the event
that a signal has been transmitted from the local station at

the same point-in-time.

92. The wireless communication device according to Claim
90, wherein said collision detecting means extract the
transmission point-in-time of beacons of nearby stations,
based on relative point-in-time information described in the
signals received from said nearby stations, and detect
collision with beacons of said nearby stations in the event
that signals cannot be received from the other station at

the samé point-in-time.

93. The wireless communication device according to Claim
90, further comprising collision avoiding means for avoiding

collision in response to detection of collision of signals.

94. The wireless communication device according te Claim
- 93, wherein said collision avoiding means avoid collision by
stopping transmission of other signals performed at the
beacon signal transmission point-in-time that has been

extracted.

95. A wireless communication method for performing
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communication operations af each predetermined time interwval,
under a communication environment with nd controllingu |
station/controlled~-station relations, said method
comprising: |

a signal transmission/reception step for performing
periodic signal transmission/reception at each said
predetermined time inferval; and

a collision detecting step for attempting receptién of
transmission signals from other stations at least at one of
prior to said periodic signal transmission/reception and
following said periodic signal transmission/reception, so as
to detect whether or not there is collision betweén said

periodic signal transmission/reception and transmission

signals of other stations.

96. A wireless communication method for operating under a
communication environment constructed by communication
stations transmitting beacons describing network-related
‘infermation to each other at predetermined time intervals,
with no controlling-station/controlled-station relations,
'said method comprising:

a beacon signal generating step for generating beacon
signals describing information relating to a local station;
a beacon signal analyzing step for analyzing beacon

signals received from nearby stations;




- 185 -

a signal transmission/reception step for describing, in
a part of signals, relative point—-in-time information from
the beacon transmission point-in-time, aﬁd performing
periodic signal transmission/reception at each said
predetermined time interval; and

a collision detecting step for detecting collision
between a beacon from a nearby station and signals |
transmitted/received by other statiocns, based on the point-

in-time -information described in the signals received from

said nearby station.

97. A computer program described in a computer—readable

format so0 as to execute, on a computer system, processing

 for performing communication cperations at each
predetermined time interval, under a communication

environment with no controlling-station/controlled~station

relations, said pregram comprising:

a signal transmission/reception step for performing
periodic signal transmission/reception at each said
predetermined time interval; and

a collision detecting step for attempting reception of
transmission signals from other stations at least at one of
prior to said periodic signal transmission/recepticon and
following said periodic signal transmission/reception; so as

to detect whether or not there is collision between said
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periodic signal transmission/reception and transmission

signals of other stations.

98. A computer program described in a computer-readable
fermat so as to execute, on a computer system, processing
for performing wireless communicatién operations under a
communication environment éonétructed by communication
stations transmitting beacons describing network-related
information to each other at predetermined time intervals,
with no controlling-station/controlled-station relations,
said program comprising:

a beacon signal generating step for generating beacon
signals describing information relating to a local station;
a beacon signal analyzing step for analyzing beacon

signals received from nearby stations;

a sigral transmission/reception step for describing, -in

a part of signals,'relative point-in-time information from

the beacon transmission point-in-time, and performing

periodic signal transmission/reception at sach said

predetermined time interval; and

a collision detecting step for detecting collision
between a beacon from a nearby station and signals
transmitted/received by other stations, based on the
relative point-in-time information described in the signals

recelved from said nearby station.




