15 June 2005 DESCRI PTI ON W RELESS COVMUNI CATI ON SYSTEM W RELESS

COVMUNI CATI ON CONTROL APPARATUS AND W RELESS COVMUNI CATI1GNugedteeL - METHOD, -
AND COVPUTER PROGRAM Techni cal Field The present invention

rel ates-generally to a wreless conmuni cation system a wreless

conmmuni cation control apparatus and a wirel ess conmuni cation control

met hod, - and a conputer program which realize nutual comuni cation between a

~plurality of wireless stations and, nore. particularly,-to a wirel ess

conmmuni cation systema w rel ess communi cation control. apparatus and.a

wi rel ess comuni cati on control netboRipandNa conpute' r- . program which
realize the construction of ~ network under To be nore specific, "the-.pre
sent; invention relates generally' to. a wreless '.comunication.systemin
mhlch plurality of wreless networks exist at ' the same’tiinme wrel ess

. COMMUNI CaWirRR LESEOBbMAUNE PRI SYaRE M Wirkeh e COMERIYICRGTig control -

nethod for controlling :' the comunication operation in. each.. of a

‘plurality. c@ﬁTﬁ@ﬂtﬁﬁﬁAﬁﬂTMbrSkﬁsﬁlﬂﬁiﬁgékEOMﬁBﬂIéA%QBBUESkTRbﬁgra”‘ 15

June 2005 Still nore specific, the present invention relates to a wireless

conmuni cati on systemlrh@qﬁdg1a%ﬂgtgé&ééfhﬁﬁpﬂ&éﬁ$§ss netmorks cont endi ng

mnth each other at a sane

| Tecmnical Field
Thejpresent invention relates'general;y,to a
wireless communication system, a wireless commuhication
control apparatus and a w1reless communlcatlon control.
method and.a computer program wmlch reallzermutmal
communlcatlon between a plurallty of mlreless statlonar‘
'and more partlcularly,-to a w1reless communlcatlon_:
esystem, a w1reless communlcatlon control apparatue and a
w1reless communlcatlom control method, and a computer
program whlch reallze the constructlon of a network under;
,the control of a partlcular control statlon..dﬁ‘ |
To be more spec1f1c, the present 1nvent10n reiatea -
.*generally to a. w1reless communlcatlon system-lm whlch é';T7:
:pluralltyrof w1reless networks ex1st at the Same tlme;fati-i'
'iw1relees communrcatlon controlrapparatus and a mareleseuif:
-~dcommun1catlon control method for controlllno thel .

communlcatlon operatlon 1n each of a plurallty of

'contendlng W1reless networks,‘and a computer program




frequency band exist at the sane tine, a-w reless comunication control ,
apparatus and a wireless comrunication control nethod fgryeenhslling the
.conmuni cati on operation in each. of a plurality of wreless networks
contending with each other at a sane frequency band, and a conputer
program (1t should be noted that the "sane frequency band"referred to
herein includes UAB (U tra Wde Band) wireless .communications technol ogy
by which data are transferred as spread over ultra wi de band.) Background
Art .Configuring .a LAN (Local Area Network) by interconnecting a plurality

of conput eEﬁl@l'l@M\@etgﬁeélﬂﬁitngtﬁé pﬂé@éﬂatiweﬁt@@naﬁeiﬁ@@ @ndy data, the
shari-ng of. peripheral devices such as printers, :and the Conventionally,

it isa geﬁﬁféiegﬁaééhﬁﬁnlEQtPSﬁfQ&Qtéﬁ“&ﬁoﬂﬂféﬁ'Qnélufbfh red '
manner . based on optical ‘fibers, coaX|a cabl es, t w- st ed- pai.r- cabl es."

Thi s. reqw&fﬁ%&%ﬂﬂ&%ﬁ?%'wﬁt ]E? M@Eﬁ %'8911& Qtf% é{%é to

construct networ gasé an ng cab Fe Wi ring conpl i ed. After

t he constr. i h \Y; ran je, of free the, users fromthe
conventlong?&gﬁ §YL %#sys & E gﬁp%%%a Uus tlme1|%1Wlﬂe£Fs?he cable

Iengths, thg$ﬁgglcatlon control apparatus and a w1reless

:communlcatlon:control_method for controlling the' 
ﬁicoﬁmunication operation-in'ééch_af-alblﬁraiity'of
wireless networks contending with each.dther,at a same j
frequency band, and a computer prégrém,-.flt should be
noted that the "same‘fFequency band" refeifed td he;ein'
includés-UWB (ﬁltra_Widé Band) wiﬁeiess-cqmmnﬁicatiéﬁé
,technology'hy which:data are'tfansferrEd-as spféad‘0vef

ultra wide band.)

'.Baékground'Art_
| rl‘Cohfiguriﬁgzg‘ﬁAN (iécal;Aiéa Network}.by o
:iﬁterCOnnectinga'piﬁrality;qf.Compﬁters:élioWS;ﬁhé,_f
'*géhériﬁg of infbrﬁatibﬁ'such éé:fileéland:dataf'thé_
ﬂ“f,_gha@ing of.beripherél devices-spgh,as Priﬁfeﬁs;iandﬁthe'
'L%kchénéing of ipformafign SuéhhaS'eléctrdﬁi¢ mail;aﬁdf_f3 '"
 “i't6ﬁfeht.data;f IR . I o
| Jtoﬁﬁegtionaliy,itis-g~gene£él'préétiée topéffofﬁ€ 

© LAN connectlons ‘in a w1red manner based on optlcal flbers(_af'

"{jcoaxlal'cables, or tw1sted—pa1r cables. Thls_requlpesrg




maki ng it inconvenient to use the constructed system wreless LANs have
beeh attracting attention of those who are concerned. Agcrmgizngst o
wireless LANs, nost of -the. cables laid. in offices and other work spaces
can, be left out, thereby nmaking.it conparatively easy to move

conmmuni cati-on term nal s personal conputers (PCs). Recently, because of
their enhanced transm ssion speeds and reduced costs, w reless LAN systens.
have.  been increasingly in high demand. Especially, it. is a recent trend .
that the comunication of information: is performed. . by constructing
snalI-scalélmeréhe$sgnebmhrkmahnn991MAdEfEBSubommuv%msmr@thens based on 2
.4 GHz. and. 5 ' GHz bands, which 'do not require the license from
authorltlenet@ﬁﬁkﬁﬂ@dthFQEséXéﬂ@lﬁakln@h@abeIhlﬁ%ﬁ@]C§héﬂiﬁéﬂﬂiﬁrdlZeS
personal area networks having transfer rates. higher than 15 June.2005. 20

Mops. Thi saFEEE ﬁﬁétt@ﬁstﬁu&ﬁi@hYOﬁrQﬂEMHngtﬁ@&m§%fﬁ§“¥éh§?“d@” based on
the PHY |ayer mainly using .signals of 2.4 Gz band.” I n these wreless -

per sonal_nebuorkeuseaeswl [ eheeaq 00T @k on 2o mﬁt@%ustﬂﬁsg es as a

control station called a "coordinator." aroun a personal area

networ k i spgpns rygteﬂcgktghpegtr@gggsgf 2oyt . 10, met er Sysggncoqrdlnator

transmts a bea on S|gn
free the users from the conventlonal wired LAN systems,

' w1reless LANs have been attracting attention-of thoseﬂwho

are concerned. According to wireless LANs;ﬁszt”cf the
cables 1aid in offices and other work spaces can_benleft
out, thereby-making_it comparativeiy easy to move |
cemmunlcatlon termlnals personal computers (PCS)
Recently, because of thelr enhanced transmlsston'
‘ispeeas;and'reduced cOsts,_WIrelessLAN-systems_have.been“
,i‘ncrrie.aslingl:y—in high demand.. Es§é¢ia11y, it is a recentj"j'
fttend_thatdthe comnnnication of'infornattonlis_ée:formed;'
I_bylccnstructing small;scale-wireless‘netwc:ks‘amongn
.;tﬁlaral perSenaltelectrenic devices;'sothat'teseatches“c:5
::are{beingmadeeintc.tnénintroductionof a petscnal atea."'i
:fnetwork (fAﬁ}f-5fdteexam§le, PAN spec1f1es dlfferent |
w1reless comblnatlon systems based on 2, 4 GHz and 5 GHz
.n;bands, whlch.do not requlre the.ilcense ftomrauthorlttes im
iﬂconéernedlii3:7f” . ' ' ' |
' "..sof'egapple;.thefzsssispzfis.aistaﬁaa#aizeét'4_l"

‘n_ﬂpersonalfa;éa;netwcrksahaving tfanSfet*ratesfnighérffhéhiV



predeterm ned period and this beacon period is specified as a transm ssion
frame. period. At every transm ssion frame period, the tigugunel200s to be
‘used by the wireless conmuni cati on apparatuses of the wrel ess personal
.network are assigned. For the tine slat assigning, nethods called - -
"guaranteed tinme.slot (GIS)".and "dynami c - TDVA (Tinme Division:. Miltiple -
Access)" for. exanpl e are used in which a communi cati on nethod |s assuned
for dynanically assigning transmission tine slots--while guar anteeing a
predeterm ned transm ssion ..capacity For.exanmple, the MAC. |ayer . L
st andar di zéd Mypst heThiEEEERR A5 @ prepexiosl  herweritieny itdre : access period
(CAP) and. the contention free period .. (CFP) For asynchronous, .
. comuni casitendatiézebhbenbasad. ascess- pHYlmdyes msedl yousexghange short
data_and -conmand infornmation,- For stream 15 June 2005 .-other PHY l'ayers
t han the PHYghayer obaged' cBE BaddGHz band -of the PHY~Iayer standardized by
‘the | EEE 802.1.5.3 t conmunication, dynam c time slot assignnent.i

performed by therguaiasd agtkdiidms ot sdZFM )nd tldhes, C%H@R&iméésee
. period, thereby performing guaranteed time slot transm ssi on.

~communication apparatus operates.as a control statlon_
;called,a-“coordinator" acound which-a personalfarea
fnetuo}k is constructed wituin é’rauoe of abOUt iO meters.
:The.coordinator.transmitsna beacon signalfat a.
 _predeterm1ned period and this’ beacon perlod 1s spec1f1ed
‘as a transm1551on frame perlod. At every transm1551on
frame period, the time slots to be,used‘by‘the wi;eless'
-comﬁunication-apparatuSes'of the‘wireiess persohal'f:d
",networkuare assigned._ S
' Fo;.the_timeslot aSsighiud;‘methods-Cailedj
'”ﬁguaranteed time slot {GT53) ™ and "dynamlc TDMA (Tlme
‘D1V151on Multlple Access)” for example are used in whlch
. a communlcatlon method is assumed for dynamlcallf
-fa581gn1ng transm1551on tlﬁe slots whlle guaranteelng a
f?fpredetermlned transm1551on caﬁac1ty | | | |
For example, the MAC layer standardlzed by the IEEE |
:f 802 15 3 prepares the contentlon access perlod (CAP) and |
‘d“a;the contentlon free perlod (CFP) For asynchronous S
ngscommunlcatlon, the contention access perlod as used to ;fh o

'“;}éXchange-Sho:t data'and,commandflnﬁormatlon.f,For streamfﬂe-'




~The MAC l-ayer portion standardized by the |EEE 802.15.3 is specified. so,
that it is applicable as the standard. speci fications ofs jne Job¥ Iayer in
addition to the PHY | ayer based.. ~2...4, GHz. band. signal. Also, -the
standardi zing activities have begun for t he appl i cation signa Recently,
wirel-ess LAN (Local Area Network) systems .based on SS:(Spread Spectrum
t echnol ogi es have been put into practical use. Also recently proposed.is

t he UVB ( Utra. wide. Band) transmssion schene based on the SS The DS
(Direct :Spread) schene, which is one of SS schenes, nultipliesan

|nfornat|onommgnababyoa rapdemreequsecs1oeahbsngMeﬁEssudgeN@bsﬁeh to
spread, the occupied band and transnits. the resultant's ignal on-the

.transmittbggtikedguarenttbe. teaei ¥ipg siae) thethecebhedntIBheadee
|nfornat|on signal is nultiplied by the PN code for de-spread to reproduce

the infornpkir@Ba, - theséspaﬂaer%o?méﬂgegx%g@’én%@dsElﬂﬁeﬁ‘glbﬁ' S information -

signal spread rate is naxim zed hi gh-speed data transm ssion is
real i zed by,pgehoLping to transnlt/recelve data such.that the data is .
spread over.- an ultra hrgh frequency band of .2 Giz.to 6 Gz for exanple_

t he UVWB schene, co f| ur ed -b se npulse
si gnal ‘trains eagﬂu%avrn Q} On Stan éhzeéiby'Lh fEEé

802 15 3 is spec1f1ed 1o} that 1t is appllcable as the.
standard spec1f1catlons of the PHY - layer in addltlon to
the PHY layer based”Qn:2L4.GHzmband‘Signal. Also, the
.rstandardizing activities'have begun for the application
| of the PHY layer s'tandardi‘zed by the TEEE 8’02 1.5.3 to
other PHY layers than the PHY layer. based on 2 4 GHz band
‘Slgnal., |
Recentiy,WirelessiLhN {Local.Area Networh) systems
_}baSed:on,SS_(Spread-Spectrum) technologles have been put
. into‘practical-use_ Also recently proposed is the UWB
_(Uitraiwide:Band)ﬁtransmlsslon scheme based on-the,SS_:t
ilntended for appllcatlonslsuch as PAN |
- The DS (Dlrect Spread)‘scheme, whlch as-one‘of SS
;schemes, multlplles an 1nformatlon 51gnal by a random
dcode sequence called PN (Pseudo N01se) to spread the,"r
-hloccupled band and transmlts the resultant 51gnal on- the
27fritransm1tt1ng 51de, on.therrece1v1ng 51de,;the recelved
'hfspread 1nformat10n 31gnal 1s multlplled by the PN code

7for de spread fo reproduce the 1nformatlon 51gnal In the B

.hb'SZfVV




-perlod of as short :.as.several 1.00 picoseconds and this signal trainis -
transferred. Its occupi ed band width is in GH order sqgstjigk obhe val ue
obt ai ned by dividing the occupied band width by its center frequency (for .
exanpl'e, 1GHz to 10 GHz) becones about 1, which' is.a ultra w de band as
conpared with the band wi dths comonly used in - wireless LANS based on
~so-cal |l ed WCDWVA, - cdiaa 20.00, SS . (Spread Spectrum, and OFDM .
(Ot hogonal Frequency Di vi si on NUItlpIeX|ng) schemes Referring to.FIG 20
there i s shown an exanple of ,.the. data transm ssion based on.. the: UMB

scheme. | npwt sénd:RE Tegh 08 a@ﬂotsasp@eaal@aaa SPréad seguense 902. .some
systens based on UMB the multiplication of-this. An informtion S|gnal 903

resul ted frombheeqs ORI LR S0 1§ eqm Qt@anwjhs@?oﬁ)f jthe.inmpulse

signal (wavel et pul s€ "t he' schene- 905) This 15 June 2005
nodulatlon tatlon,
o or anplntud%éhggi fg%£$¥é££¥%§§{§5{}#ﬁe |npu+§%i§$é%% éuse UVB

w do band o HTE T %%%t%noﬁyééﬁa UM & GBS RRET ST et pfatte?é”e”e'_y |
ggigrnathaH5|gna% éﬁ% Pn yeggm over that I's | over than the notse.levet in
Inrthe UWB-scheme, an information signal is
configured by'use of impulse signal trains each having a
--period of as ‘short as. several 100 picoseconds and this
signal train is transferred. Its ‘occupied band width is
_1n GHz order 50 that the value obtained by d1v1d1ng the
occupled band w1dth by 1ts center frequency (for example,-
Ll GHz to lO GHz) becomes about l ~which is a ultra-w1de_'
rband as compared with the band wrdths commonly used in
| w1reless LANs based on so- called W- CDMA cdma 2000, -SS
ii(Spread,Spectrum),‘and OFDM_(Orthogonal_Frequency
bDlVlSlon Mult1plex1ng).schemes.e | |
. ' Referrlng to FIG 20 there is. shown an examplerof
”?the data transm1551on based on the ﬁWB scheme. Input .
-ﬂjlnformatlon 901 is spread by a spread sequence 902 Iu:
'tisome systems based on UWB the multlpllcatlon of thls.
'fk"Sé;eadAsequence.1s_left oute L
.- deAm:informatlon'slghal Qdé'resulteddfrom the
'?;spectrum spread 1s demodulated by use of the 1mpulse

sb_ﬂ51gnal (wavelet pulse) of the UWB scheme (905) —Thls




.frequency area... A received signal 905 is mxed with noise, but it can-
be detected by conputing the correlation value between H4Be reeghye signal
and. the inpul se signal. addition,- because signal sprea& is perfornmed in
many systems, nany inpul se S|gnals are transmtted for one bit of transmt
information. Hence, a receive correlation .val ue 907 of each inpul se signal -
may be integrated by the. |length of spread sequence (908),.. thereby .
further facilitating the detection.,of-the transmt ngnaI . The S|gnal
spread by th.e UWB transmi ssion schene .has only a.: power Iomer t han the

noi se Ievexhodaﬂaeﬁeﬂ'1£r1@9ge&%fere@ﬁ@p&f§é Pésiélggrma&giwfw j gasy fgr

each schenme to. coexist with, conmmunication systens based on - ot her. 5

June 2005 B‘%ﬁ@s?%éﬁuié‘&éﬁgg% AIPH AL Ao A OLs LT PLIALL Blor L0V oo

such. as personal conputers Ion of many varT ous devices -
in offices, thes%jdeV| s are |nterco ect %??i? r nDre wreless

e oK rn?se nﬁb W &al wirel ess’

net wor ks packed iman rrom/mor
net wor ks- coex |st n ane fr %uen ghnd The "sane freq&ency band"” herein

i ncl udes t%ﬁ PLd Pl Fort e ndfR SFreRe %%%fers data by

spreadlng then1over verg wi de frequenc band.
extremely w1de and 1n terms o frequency spectrum

: :-Consequently, the. 1nputted 1nformatlon srgnal has only a.
Lpower that is lower than the noise level in each |
rnfreqUehcy area.. .

A_received signal 905 is'mixea with noise, but it
tcah,be detected by cOmputing:the_correlatioﬁ-value
rbetween the receivesignal and.the.impuiseﬁsréhai;l‘In':

f;radditioh,'because signalrspread is-performed ih:many
‘7s&stems,‘many impulse-srgnals areftransmitted for one bit

"ef transmit-ihformation .‘Hence, a- recelve correlatlon
\‘ivalue 807 of each 1mpulse 51gnal may -be 1ntegrated by the
hlength of spread sequence (908) thereby further

-uvjfac1lltat1ng the detectlon of the transmlt srgnal

| ;V The 51gnal spread by the UWB transmlsslonlscheme
E}hashonly arpoWer lower'than,the n01se level'lh:eachﬁ
'~c.:fré§ﬁéncy area; so that it 1s-comparat1ve1yleasy fer eache

M'r;cemmunlcatlon system based en the UWB transm1551on schemef;r

;_:to:gqeg}st_w1th;cemmunrcatloh_systemsubased_éneother_

'_'_'_.ébi;imunicat_ién_é.chémés- R ”

‘When a communication. environmment is considered in




The PHY | ayer specifications using the 2..4 GHz band signal standardized by
t he -above-nentioned | EEE 802.15.3  nust. consider the . c@exinstppgge. With-
other plural wirel ess comunication systens existing in the sane.
frequency. band. Especially, in. the case of the UWB..wrel ess’
comuni cati on network, data are transferred by spreading t hem over an
extrenel y-wi de band, so that it is highly possible for.. this network to -
contend wi t h adj acent .w reless commruni cati on networks.. “schene is appl i ed
‘as the. PHY | ayer of the the carrier sense standardized. by-this. 15

June 2005 sBEthpNwEaAN@hebecbsrd b@guagﬁsﬁﬁteeﬂtbﬁl19§8§H§€1$ﬁere i's no.
partlcularly carrier. signal, there having to resort to the access

control baggedienst kgendiyi b@BonAY! Ebﬂbﬁ%é?g éba‘:s soRh! 1368l £1. 4 { Gl ess
network system such as PAN.is. put .into consi era i on, eac netmo (or

base Stat'Bﬁ)mhﬁyngarﬁbﬁ@yﬁeghégg 1ﬁOoE??Ees'ftﬁeQSmﬁg§1¥Q

constructed. 1n. the Same sSpacé or moved a%%e saﬁe spacet
f th h bl e t ent bet
et wor ks a%étgﬁ%ﬁa@%%sﬁégﬂ‘gﬁan%%nﬁo?){é°w1frs”fsat oy %§£@¢%€@>e%“§?”be

a narrow work env1ronment, thus cau51ng plural w1reless

'networks coexist in same frequency_band.r The "same

frequency'band" herein includés the UWB‘Wireless

.communication. scheme, which transfers data by spreading
them over a .very wide freguency band.
The PHY 1ayer specifications USing the 2.4 GHz band

51gnal standardlzed by the above mentloned IEEE 802 15 3

must con51der the coex1stence w1th other plural w1reless
‘commonrcatlon systems ex1st1ng ;n_the same_freqoency band;
.:Escecially,riﬁ_the'caseoof‘the'UWB;wireiess'
-communicationlhetﬁork}data-are'traosterred~by spreadihg_
;'them over'an extrehely'wide-oand B0 that 1t 15 hlghly
efp0551ble for thls‘network to contend w1th adjacent
aw1reless communlcatlon networks.q | |
On the other hand; an 1mpulse'siohal»train used in
“.iithe UWB w1reless communlcatlon scheme haslno partlcular'
ofrequency.carrler; so that 1tlls dlfflcult to perform a
flcarrler sense operatlon.'Therefore, 1f the UWB w1re1ess
t:coﬁmonlcatlon scheme 1s abplled as the PHY layer of the

IEEE 802 15 3, theccarrler sense standardrzed_by<thls_



For exanpl e, ‘Japanese Patent Laid-open No. 2000-- 2996.70 assigned to the
appli cant hereof discloses a network system by assigni ng giel2past one of
plural. divided slots to a control slot, which transmts the I nformation
suitable for the network status and the The' above-nentioned disclosed
.network, systemis based on a nethod.in whi ch each term nal station
reports.. interfered slots the''control station station circunvents these
interfered slots to use the network. However, this. method in which each
termnal station. 15 June 2005 reports to the_control station requires a

means .for eepeibhN@ahfcthBeCABEHOkOSt ALLEBsf EOMEbIEnEQatiddeyndhereby
presenting a problem of increasing the frequency of.reporting if there are

plural adj agepb. ﬁg&w@eﬁiarhp 699k5é9n515H§1ab@H@r@Eftﬁg@ﬁﬁg”@6hOd because
the usage status of each siot is. known by detecting a predeternlned :

IS ISt S MER R AT P i
' multlplexing. e
-If-a:smallfscale;wireless network system such as
'PAN“is'put-into‘consideration,_eacﬁ‘network (or base
station) is not_alwa?srfiied; so}tﬁat,-if s:new'network
‘His.constructed;inﬁthe.same.spacejor a .network..is moved to
the same-space-from another space for example, the
’probiems of the oootentioo-between networks and the
Adynamie assignment”of time s;ots {or resources) must 5e
soivéd{ | | | |
B -FOr‘exsmplé, Japshese Petentrraid—opensNo. 2000~
'2996?0'assigned torthe‘aﬁplioaot'hereof'disCloSes a
'-network system, by a551gn1ng at least one of plural
'r:d1v1ded slots to a control slot, Wthh transmlts the
;nrormstlon_su1tab;e:for_the_netyork:statustand.the: :
.ecdntéﬁts 5f'infofmarionwtd;bé?tréhsﬁitted‘-' |
The abovewmentloned dlsclosed network system is-
'based onra method 1n:wh1eo eaoh termlnal statlon reports t
'?1nterfered slots to the control stetron aﬁd the control
"?zStatlon.01?CumV?#tsithése_lnterferedslPFS‘FQ;use%tﬁéar

'fHoWever; this]method7iQVWhioh_eechttermihal statisﬁ,;




,a nmethod and apparatus capable of dynamically assignrarbandmﬁdth to plural
cell:s within a cellular-network. However, according to f a] st cation,

t he di scl osed_ nethod and.apparatus nust organize' pIura cel'l groups
cal l ed "super cells" such that the.interference between cells is mninized.
- The request for channel band wi dths is-performed in accordance with the

user. request in each cell, nanely, the request fromthe nDb.I|e -stations,
- (M5) belonging to each base station (BS) - —othet“mords if plural
net wor ks. coexi s. t.-.in.the sane space, -,'the request relationship Wi t h. how

‘to Further repbiaesab@veh@re@&h@f@ﬂ Jepeneserepat ot . apHbligatépn does not
‘solve:the 'problens' of the contention.. between. networks.and dynam c 15

June. 2005 réeéeﬁﬁﬁ§5iol Pht heo§Rs8) Wes 1 8n NENLREL YRE Krd Sy cpast ructed in the
sanme space-or a network noves to this sanme space fron1another space

Japanese’ TegpsLat i B?%s%tcg {535 ggin%ﬁ}cal nc 2994 g gﬁfﬁé@@@ 575)

di scl'oses a net hod y dIVI nsnltting'

SIS BB TR e B o
In addition, the above—mentioned method;wbecaUSE
the usage Statns of each SlOt.is-known-hydetecting a
'-;nredetermined synchronous Signal, alllrremefstrnotures
used by other.networks cannot be understood.. : .
-- -Japanese,Petent Publication-No.‘Z?GoO l8§ discloses
:a method: and apparatus capable of dynamlcally a551gn a
“bandw1dth to plural cells w1th1n a cellular network.
'However, aocording to_thrs appl;catlonﬁ'the-dlsclosed
':'methOd andtepparatue nnet.oroanize'plnrel'oellrgroups
‘éalled-“supericellsf'sudh that{thejinterrerenoefbetween -
celle ierﬁlnimizedQL The request-for-ohennelvhand widths
'tlsrperformed_in.eccordanoe with:theleser-reéueSt-ln-eeoh '
.”tooell:.namely, the request from the moblle statlons (MS)
.;_ebelonglng to each base statlon (BS) 7 In other words, 1f
‘:plural networks coexlst 1n the same:space,:the request
'*:jfor channel bandw1dths hes no.relatlonshlp w1th how to L
'f7501vé the problem‘of contentlon-between‘the base etatlons;"
iﬂ_Further, the above—mentloned.Jepanese-patent publlcatlon-
;does not solve the problemsrof the contentlon between

’networkSgand dynamrcfassrgnment,of tlme_elots;(or'hi




channel assi gni ng net hod. Thrs applrcatron i s based on the concept in which
the operators nutual |y accormpbdate the plural frequeney ngﬂﬁgﬁdﬁ existing
in the sane space to operate the network, thereby realizing the gynanic '
.assi'gnnment  of - frequency channel s. by borromnng_the (frequency) bands of
drfferent operators in-a cellular network .However, the above-nentioned
appllcatlon treats the. probl'em of. .dynam ¢. assignment.of the transmtting
resources bet ween the base stations which are arranged in fixed .manner, so
t hat . is .presuned that .a minimumtine slot-be prepared for ' each

. net wor k réasurc@a}selataré sd B e, wesy Si@kdrr FUrddiest sachediet wor k
(or base 'station) arranged in a: fixed manner requires the m nimm

resource assigo me féﬁa@&%”@(}?éﬂ&%ﬂé r}gg%% rsé 9 dg@énhe S Jgsource is

assigned to the 5 June 2005 net I'n er wor t ove- nment i oned

applicatio o) e any schene, procedure, and nethod for a
net work ne jgéﬁﬁ% ucf%ﬁﬂg? the sanme space or ‘noving thereto fronranother

space tO get res%%&%%%s%r%ransﬁatlons of PCT for Patent No. 2001~

518766 (w099/17575r dlscloees a_method 1n-wh1ch, by
'dynamically diyiding the data'transmitting-resources by -
plnralfnetWOrre; each networkwdivideeythe aseigned
' resources among;iterusers\inﬂaccordanceWWith its.own
~ channel aaSigning method;p This application is based on
the concept in whichtheonerators-mntnallyaccommodate
the'piural frequency channele existing'in,the same space
to operate the network ‘thereby rea11z1ng the dynamlc
_a551gnment of frequency channels by borrowrng the
(frequency) bands-of,dlfferentroperatora 1naancellular
-netwofk; - | | B
| '.HoWever} the above*mentioneo-aﬁnifcation treats they
‘eproblem of dynamlc assignment of the transmlttlng ‘
"yresources between the base statlone whlch are arranged 1n.-7='
tea fixed nanner, so thatrrt 1s.§resumed that a mlnlmum |
.:tlme slot be prepared forleach network.(or hase statlon)
rhllfrom the very start : Further, each network (or base
bﬁhyetatron)arranged 1n a flxed manner reéulree.thermlnlmum ;:
;resonrce a551gnment for acconmodatlng the users, sorthat

'.:there_ls no~stateb1n‘wh1ch no_resource'rs a551gned to the . -




state in which no resource is assigned to the network. The above-nenti oned
~application does not refer to any scheme, procedure, ang Jipkhegsfor a
network al ready constructed in a space to assign resources to a network
that newy appears in the sane space. Disclosure of Invention Enbodi nents
of the present invention provide an excellent wrel ess conmuni cation
system whi ch_al | ows_t he , coexi st ence of lurality of nutually contending
‘wirel ess MeEWETKS ahtl QEREXcHATETr Wittel %@gv%ﬁ?ﬁﬂﬁﬁ%%ﬁq O?ijcb‘?%qjd?n
apparatus and nethod and an excel | ent conputer program which preferably
control the°ednithi ERPPBRS 2BBePahFBA’ i RTeaeAUESmARAC ASitéRch Kk in a
comuni cation environnent in which a plurality of wreless networks
contend wikPteaEh SeHéy. EMYHUHERS 4P tHe pFesentSHanfenfrodPrisd de an
excel l ent wi'rel ess conmuni cati on system which allows the coexistence of a,
plurality Bteygtel £&yomednpERer camaasdi ig wath ggshusckesr from ddee
frequency 12 15 June 2005 band, an excellent w reless conmunication control
~ appar at us state winemwdgshcomunesation dentasdigreichotde ahe aretawandnput er
program whi ch preferably control the conmunications operation in each
comuni catTive rdowerkenn ianednmapp Liata iwrendoesnment irefeln choagiwral ity
of '
: scheme, procedure, and method for a network already
constructed in a space to assign resources to a network

that newly appears in the same space.

Disclosure of Invention
Embodiments of the present invention provide an
excellent wireless communication system which allows the
coexistence of a plurality of mutually contending
wireless networks and an excellent wireless communication
control apparatus and method and an excellent computer
program which preferably control the communications
operation in each communication network in a
communication environment in which a plurality of
wireless networks contend with each other.
Embodiments of the present invention provide an
excellent wireless communication system which allows the
coexistence of a, plurality of wireless networks

contending with each other in a same frequency

12




wi rel ess networks contend with each other in a sane frequency band.

Enbodi nents of the present invention provide an excel |l enis juNe28bgSSs

comuni cati on system an excellent wireless conmunication control
apparatus and w rel ess conmuni cation control nethod, and an excell ent
conputer programwhich, if a plurality of personal area networks exist, on
a sane frequency channel, allow the coexistence of these personal area,

net wor ks by _tipe-divisi lti.plexing transm ssion fra periods only by
per f or m ng%(%ln rét 6é cﬁggﬁ%t rwé%se%egssi GR™Appa aZCtJL?Qesc%;Cirgjﬁ ﬁlpﬁ’@ira%u%ont rol
stations. Enbodinents of the.present inventio ovide an excellent

wirel ess ccﬂﬂ?uﬁ’ilﬁgﬁ?%% W&ﬁgaﬁho%ﬁé’lt@ﬂtme%&gl @é‘gl comuni cati on contr ol
apparatus and w rel ess conmuni cati on control nethod, and an excel | ent
conput er  program GATRH- Lol VBRI HAThr ofP b oPTEHRr okt entPHiH Bet welth
networks in the case in which a new network is constructed in a sanme space
or a net wordeTHHD &SRS OPGRET 2O5I Garhe CRERRNIGHdOY PERYAbtRer space,
thereby preferably perform ng dynam c assignnment of tinme slots (or

resour ces) .2 CABR@RHIATGORoCRVIIONEENEspeathich @heluynaldfiyi oh, there is

provi ded a wirel ess conmuni cation control apparatus conprising: a

conmmuni cat "g#¥ed A6 r onchgarks f ororg@nidor Ml each other in a same

frequency band.

Erbodiments of the present invention provide an excellent
wireless communication  systemn, an excellent wireless
communication control apparatus and wireless communication
control method, and an excellent computer program which, if
a plurality of personal area networks exiét, on a same
frequency channel, allow the coexistence of these personal
area, networks by time-division multiplexing transmission
frame periods only by performing control between
transmissipn apparatuses which provide control stations.

Embodiments of‘ the present inventionr provide an
excellent wireless communication system, an excellent
wireless communication control apparatus and wireless
communication control method, and an excellent computer
program which solve the prqblems of the contention between
networks in the case in which a new network is constructed

in a same space or a network moves

13




comruni cation control in accordance with a resource assignnent included in
~a downstream signal of a first network; and a resource @ i@Uge8at neans
for perform ng recursive resource assignnent in accordance with a

transm ssion request included in an upstream signal of a second network,
wherein said wreless comunication control apparatus is operating as the
control station of said second network, while comunicating with said

first net k. In%aﬁr?ea -nention W reless co nication. a ratus, it

6 orefor aBPs sl i PaoNE: TRRLE ORBACHLE L8R8 POTRUDLED po0e RR

assignment _to.a cormucﬂyi cat.ion a(EJ ara%tu% whi ch. gets, under the control of
e$du

an own apBaFEY TR (h 4 Cs e e Rk FeBS a5FYnéd to the own According

to a second a%;]):ect of the present invention, there is provided a wireless
cormmuni cat Fo t'rol nethod conprising the steps of: receiving, in a
downstream signal, by g first communication termnal, 14 1 5 June, 2005
resource assi gnme C%ﬁlﬁﬁnﬁ?i%nﬁd%ﬁte?ﬁi)ﬁ%ﬁ Yy Renipgprision psbarethi i on
apparatus in accordance with a transm ssion request fromthe first

comuni cat PEAVIi ndl apPleess; CPERIGCRtA§conFRiitodt | oAPERFREWT in t he
first communication term nal apparatus in accordance with the ‘resource
assi gnnent CPRPBHYFAEIG ‘ond fmunpeatbemi ggntredodmea@sastiynpentormindhe second

conmuni cation term nal
communication control in accordance with a resource assigrment

included in a doﬁnstreant signal of a first network; and a
resource assignment means for performing recursive resource
assignment in accordance with a transmission request
included in an upstream signal of a second network, wherein
said wireless communication control apparatus is'operating as
the control station of said. second network, while
communicating with said first network.

In the above-mentioned wireless communication
apparatus, 1t is preferable for the resource assigning
means to perform resource assignment to a communication

.: apparatus, which gets wunder the «controcl of an own
'.apparatus within a scope of resources assigned to the own
Fraraus,

According to a seqond aspect of the present'
‘invention, there 1is provided a wireless communication
control method comprising the steps of: receiving, in a

downstream signal, by a first communication texminal,
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apparatus within a scope of resources assigned to the first conmmunication
terminal apparatus fromthe wireless base station apparfd e shoshe first
comuni cation term nal apparatus in response to a transn ssion request

. fromthe second comunication term nal apparatus under the control of the
first communication term nal apparatus. In the above-nentioned wrel ess

- communi cation control nethod, it is preferable for the second

comuni cation term nal apparatus to recursively perform in response to
the transm ssion request froman other comrunication term nal apparatus

whi ch get srdBgefcéd hstQ%ﬁﬁérﬁi Dhfd Rt aiPodAhitfed M BFOW G ASBeGNMENt tO
the above-nentioned other conmunication termnal within a scope of

resources ggskgneditont I&?p@%tﬁgpéﬁﬁté&gﬂdﬁﬁ&h%iﬁﬂ rSte COMRHLLAIA ON
~terminal apparatus. 15 15 June 2005 According to the w reless comunication

control  appanakis robmt Reel ifi$h taemtudlcdSd Nanliipn adhd e, rel ess

communi cation control method of the second aspect of the i'nvention, each

comuni cat LopcLermhpal - dadeh Lhe; sant T qloQf ihe wfel egg basespiation in

the paren netmo?t recurslveﬁ§gﬁas the wreléss base station <capabilities
one, o o RSP SE BRI SPegPs I ERtAgDd SLL gl per (e
' resource assignment information; and p performing
resource assignment to the second communication terminal
apparatus within a scope of resources assigned to the
first communication terminal apparatus from the wireless
base station apparatus in thé first communication terminal
apparatus in response to a transmission réqueét from the
second communication terminal apparatus under the control
of the first communication terminal apparatus.

In the above-mentioned wireless communication
control method, it 1s ©preferable for the second
communication terminal apparatus to recursively perform,
in response to the transmission requestl from an other
communication terminal apparatus which gets under the
control of the own apparatus, resource assignment to the
above-mentioned other communication terminal within a

~scope of resources assigned‘to the own apparatus from the.
first communication terminal apparatus.
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capabilities within a scope of resources of the own apparatus assigned by
the wirel ess base station. Consequently, the novel constqd uideoshoaay
configure two or nore networks guaranteed not to interfere each other.
According to a third aspect of the present invention, there is provided a
wi rel ess comunication control method for perform ng resource assignnent
based on tinme division nmultiplexing, conprising the steps of: assigning a

first resource pee¢@Edmd hity atheansMaIdQN EoaMBnt 8adibhl StostA11 on
whi ch constitutes a first network with a station which, assigns resource

period at hLgpgstatil ack0q@le SEAFLONZsBBA - ASSLINI NGvBnEESENANHESHY Ce
period within the first resource-period to a second station which

constitut eq;fe1S8EONLoMRENDESE MWt D And &ast Adig dd r e statd onse I dS June

2005 According to a fourth aspect of the invention, there is provided a
Compr i o1 g BoRT T ot STaT o NERRat rut FRG  FOPEPTLERAER W ot on
“other ot at PRRTEoREE: rarT A nett it efaoreS Teata CGERM e
communi cat BGFPR B 6phEr BB 5Pt 8RLEoher! LOFi i Tl e B roRE except
.for.at- capabilities and performs resource assignment on each
communication terminal under  the control of the
communication terminal having the wireless base station
‘capabilities within a scope of resources of the own
apparatus assigned by the wireless base station.
Consequently, the novel constitution may configure two or
more networks guaranteed not to interfere each cother.
According to a third aspect of the present
invention, there is provided a wireless
communication control method for performing resource
assignment based on time division multiplexing,
comprising the steps of: assigning a first resource
period within a transmission frame to a first station
which constitutes a first network with a station which,
assigns resource period at least to a local station; and
assigning a second resoufce period within .the first‘
'resource—period. to a second station which constitutes a

second network with at least the first station.
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| east a portion of a resource period assigned to the first static. The
term"systent herein used denotes a logical connection ff ymeRoasal ity of
~apparatuses (or a plurality of functional nodul es for redflzing a
particular function) and it is not essential whether these apparatuses or
functional nodul es are accommodated in a single housing (this applies to
the descriptions below. 16a 15 June 2005 According to a fifth aspect of
the present invemt¢anxrditdger eoi & pfourtkd sspaiatel efs wdemuniveation, system
“in which a wireless networks constituted by a plurality of wireless '
communi cat tbarappar gdnseisicaanda a wiceltesel cimahircdtdonpes¥ofdm ngaseéde sl ot
assignnent to each of the plurality of wireless comunication apparat uses
in every ¢f ediherddwies d aifdigdiedinh, agbmpel s8ge08XEstst easbioh the

wi rel ess networks conprising: a signal detecting neans for detecting a

signal fromad: Dtlein®fa thesti Aetwssk 1fidid JupeaPOR ShecH 585 E§Ss

networ ks. The above-nentioned tine slot analyzing neans may networks; a

time slot anabyghnge"Bar$olOkcANAl Y0 &ation to communicate with
an other station constituting the first network; and a
second station constituting a second network with at
least the first station to communicate with an other
station constituting the second network except for at
least - a portion of a resource pericd assigned to the first
station. |

The term "system" herein used denotes a logical

connection of a plurality of apparatuses (or a plurality
of functional modules for realizing a particular
function) and it 1s not @essential whether these

apparatuses or functional modules are accommodated in a

single housing (this applies to the descriptions beloW).
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transm ssion tinme slot on which guaranteed tinme slot transmission is
performed in an other of the wireless networks on the bag fnefopassi gna
detected by the signal detecting neans and a tinme slot assigning neans
which does not assign a transmission tine slot on which .guaranteed tine
slot transmssion is perforned in an other. of the wirel ess networks to a
W rel ess. conmuni cation apparatus in an owmn w rel ess network. .The

"~ above-nentioned tAceosdibhgassbgnang fEams Aypeset dhe thansprasenn tine
sl ot on which guaranteed. time .slot transmssion is performed in an other
of the W igtessisgl Wailsrals ian pRassigacth arnga-dirkdhecomnuii EetL 866
networ k. The above-nentioned tine slot assigning neans may clear the

setting- of s{beeMnassi gnadnar ga Jidikes oWBtWHERLESSoMBt Ml ted Niesponse to
that the signal detecting neans does not detect the signal froman other

anal yze any)4pagsi gnede arga 1@ san e&ﬁﬁun%aw@n a\%ﬂﬂaecﬁ%esneta%r kg and

.the abovenentioned tine neans may performtine.sl’ot assignnent wthin the

own 15 Juneor%@é]( Eachi ybfelkgss gg@wﬁ&n staﬁl%' e Wdilpield ' ogh by @

control station (or a coordina In e transm ssion frane perlod an
embodi ment . upan LeceRtion ¢ Gasel GRS 5O AL L Tk, he
control sta |on o]

every predetermined transmission frame period coexist,

~each of the wireless networks comprising: a signal

. detecting means for detecting a signal from an other of

the wireless
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a receiving network decodes the received beacon information ~and, on the
basis of the time slot assignnent information - |ncluded15muhggob§ce|ved
beacon information, sets the time. slot assigned area (or the tinme area) as
an unassigned area in the own network. Further, by excluding the time:

sl ot assigned area (or the tinme area) used by an other network; the -
control station of the own network can set again the tine slot assigned,
area (or the tinme area) for wuse in the own network. Consequently, - al

wi rel ess networks can coexist on -a same frequency channel by performng
net wor k opteons; ast Herat bowmnal wyividi mgannt Bvf errencez imd ha each ot her .
(I't should be noted that the term "sane frequency band" used herein

denot es tmxdmﬂmNW$E¢@stummmmnm(mn|whnsmhammamKEQWNtimekﬁfb@re spread-
~over an extrenely wi de frequency band for transm ssion and reception.)
Accor di ng txarmesmsi x¢ toaspegpe of otied piesento tvend f aihe thier€ld$s provi ded a -
w reless 19 15 June 2005 commuini cati on control apparatus or nethod for

per f or.m ngnetudkias Nt VEEK 184/ § QWTBNT s i gn Avhi @b -l ina) i dne of  yidel ess - -
networks. for performng guaranteed time slot transmssion in every.

predet er niqedh BN MSHON ILAME Pafd ath betyeenn MJ ehesss %ﬁwi cation
appar at uses coeX|st tinme slot assignment of a transm ssion rane_perlod.
Wﬂth'“ thE%ioes not assign a transm1551on ‘time slot on which' '
oguaranteed tlme elot transm;551on 1s_performed;in.ah;t
other of the.wireless networks to.a wireless
scommunication apparatus in an own wireless network.
- The aboVe—mentiohed time slot.assigningimeans may
_set the‘transmission time slot on which guaranteed-time
~slot transmission ierperfOrmed-ih an other'thther
hwirelees“netWOrks_ae ahfuhaeeigned-area in the'own
Wireiess network. The ahoﬁe;mentioneo.time_slot aseignihg‘
means may clear the settingtof-the.hnassigned'area in the
IOWn w1reless network 1n response to that the 51gnal
-‘"detectlng means does not detect the 51gnal from an other'
‘:of.the w1reless networks. | o |
The above—mentloned trme slot analy21ng“meahs may
ﬁVanalyze an. unaselgned area 1n ah other of the w1reless ;i;
1networks and the above—mentroned tlme slot a551gnrnol
tlfmeans may berforﬁ tlﬁerslot a551gnﬁent w1th1n the own-tﬂ
”ﬁ_w1reless network by use of the una551gned area 1n theel

other of the w1reless networks




wi rel ess networks, conprising the steps of: detecting a signal froman
other of the wireless networks; analyzing a transm ssiof gl ot on
whi ch guaranteed tinme slot transmssion is perforned in an other of the
wi rel ess networks on the basis of the signal detected in the signal
detecting step; and not assigning a transm ssion tine on which guaranteed
time slot transmssion is perfornmed on an other of the wrel ess networks

to a wreless cogpugi ﬁi‘&é?@sépﬂéﬁ%yﬁ Lo a@ss?ggew LELESS Gk The

above-nentioned tinme slot assigning step nay S the transm'ssion tine sl ot

on whi ch gygyani eegde i g5 SLoLe [ANSTLAST an 3 pafaLaRy on the ptfer of

the wirel ess networks as an unasSign own WTE

network. T q:r?@g%\igé%gt kg&gge%érnfo | ot assigning step nmay clear the
in

setting of € unassrgned ar he own wireless network in response to

that the signal -detecting step.,does not detect the sjignal fromthe other 20
15 June 2005 of the widel e%%bﬁé%w‘ks. FRENab VTR bnedT t i SO0t

anal yzi ng st & maﬂy_ angl éze an u assingled area_in the other of the wreless
networ ks andCHBELAR SEEP 38siPdheRg "Et¥p ey Yher Fohrodi e adien &&si gnment

within the own wirel ess network by use of the unassigned area in the other
of the wiré@ &§§eiving network decodes the received beacon information

and, on the basis of the time slot assignment information
included in the received beacon information, séts the time
slot assigned area (or the time area) as an unassigned
area in the own network. Further, by excluding the time
slot assigned area (or the time area) used by an other -
network, the contreol station of the own'network can set
again the time slot assigned area (or the time area) for
use in the own network. |

Consequently, all wireless networks can coexist on
a same frequency channel by performing network operations
as equals while avoiding interference with each other.
(It should be noted that the term "same frequency band"
used herein denotes the UWB wireless communication scheme
in which data are spread over an extremely wide frequency
band for transmission and reception.) |

According to a sixth aspect of the present invention,

there is provided a wireless
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networks. According to the wirel ess communi cati on control apparatus and
met hod of the sixth aspect of the invention, upon recep{g qne%poheacon
information froman other network, the control station of a receivi ng
network decodes the received beacon information and, on the basis of the
time slot assignnment information included in the recei ved beacon
information, sets the tine slot assigned area as an unassigned area in the

own net wor kcorfiuhtile@t i onby:cexebudiapgpatrbe ubi @ Shetthoab sf @negde Bf @amitgsd by
other network, the control station of the own network can set again the

time slot agskgnedwareachehirdsfeht LhewpWah REtpWidal iEgNSEULNtd YosAl |
control stations constituting wreless networks can coexi st on a sane

frequency gbepbeks £by perferfing QebwankceReraecOns RS ©addsi Mide
avoiding interference with each other. 21 15 June 2005 According to a

seventh aspgclevl t@%é&@c’i@fﬁﬁe@%‘ﬂr@é}uséﬂﬁ{ efk§mé’r%\é'r‘1%@1 A& £SS

communi cation systemin which a pI urality of wreless netvvorks constltuted

by a - plurghiiy.of %mhlsa%fc 4 20t ApRar gt S8 nd &, £
? acC

station for performng tine s ot a ignnment to e "the vvlre ess

commni cal ,ob, ABRATAI USES o S48k RUEHE! BLLECS,LEADEM SRR, T per od

coexi st

wireless networks, comprising the steps of: detecting a
signal from an other of the wireless networks; analyzing
‘a transmission, time slot on which guaranteed time slot
transmission is performed in an other of the wireless
networks on the basis of the signal detected in the
signal detecting step; and not assigning a transmission
time on which guaranteed time slot transmission 1is
performed on an other ofr the wireless networks to a
‘wireless communication apparatus in an own wireless
network.
The aboﬁe—mentioned time slot assigning step may

set the transmission time slot on which guaranteed time
slot transmission is performed on the other of the

wireless networks as an unassigned area, within the own
wireless network. The aﬁove—mentioned time slot assigning
step may.clear the setting‘of the unassigned érea in thé
own wireless network in response to that the signal

detecting step does not detect the signal from the other
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one of the wreless networks providing: in response to the reception of a
request for constructing a new wirel ess network, a trangfijgs fpsti ne sl ot
for the new wireless network. In the wirel ess comruni cati on system
according to the seventh aspect of the invention, a parent and daughter
relationship as it were is forned between an existing wreless network and
a wreless network to be newy constructed, in which the new wirel ess

network opetr athes vasellbesdagghbeksand the existing wirel ess network
supports the construction of the new wireless network as the parent.

Nanely, in respongget @abble-fneaepbhed byméhe1exi shiang4heelseep Aeftpwork of a
request for constructing a new wreless network thée existing wreless

net wor kK pr @nadeseaahl answissghen birBB $hothEOLtHhe Jrew i el Ls%dret wor k,
t hereby avoiding the interféerence between the wirel ess networks to realize

the coexist@RGerRR &RAMEndr ggﬁén%o%hmgni%ﬁ% ﬁé’g%%q}hgg}t lyer RGHEr ding to

the wireless comunication system of the seve ect “of the 1nvention,

|18 NetWORknbOk 13T CRSABrILHE §iehihs gﬁ%Sio%eS«ﬁ%‘i%%rss AL dhhe case I

which a new network i s constructe sane space or an ot her wor k

T on B, TR RA" SR L NS SR
.~ networks.

According to the wireless communication control
apparatus and method of the sixth aspect of the in'velnt'ion,
upon reception of ©beacon information from an other
network, the control station of a receiving network
decodes the received beacon information and, on the basis
of the time slot assignment information included in the
received beacon information, sets the time slot assigned
area as an unassigned area in the own network. Further,
by excluding the time slot assigned area used by other
_network, the control station’ of the own network can set
again the time slot assigned area for use in the own
network.

Consequently, all control stations constituting
wireless networks can coexist on a same frequency channel

by performing network operations as equals while avoiding

interference with each other.
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dynam c: assignnment, of tinme s.lots,. (.or resources) can be perforned in
a preferable manner. Further, each already constructed ngfywNekooagn

dynami cally assign.its resources to any network newly appearing in the
sane space. Each of the wireless networks. may include a setting neans for
setting a tine slot unassigned area to an own w rel ess, network; a
transmtting nmeans for transmtting. tinme slot assignnent informtion of

the own W m@dcessingetidork; safeatidl ¥abBgt MANSLHOr pFesehYi REvandianal yzi ng
network;. and a assigning neans for assigning.a . tinme slot tinme'.slot

assi gnment thef-er meti ar-&fi @y ohhegi W 184 &S Rfmiri@attidhl OBystem in
that.constructs.a new wreless network into the corresponding wreless'.

net wor kor . hhieauestofiem any, obhel a8 Qs kRetAMI 1R tese 1f &N
unassi gned area The above-nentioned construction request.may' be " a, 15

June 2005 ¢ankh@ c3t abk O hhaleLonsbiihicar Ne WERLeRs iRl wank fer a time

slot to a control sStation of the corresponding wTreless network. Further,
| nfor mati onokahia JEANSI SELEN IR BliR: DA% DEEN;SeloJig Lfig ey vi T el ess
net wor k may be i'nclude in trme slot as i ghrent "I nrormati-on such as a
beacon signal, ape AL fSd LS e GRNIRSRAY NG MR 8RS NEI YR Ky
predetermined transmission frame period coexist, at least
one of the wireless networks providing: in response to the
reception
of a request for constructing a new wireless network, a
transmission time slot for the new wireless network.
In the wireless communication system according to
- the seventh aspect of the invention, a parent and
daughter relationship as it were .is formed between an
existing wireless network and a wireless network to be
newly constructed, in which the new wireless network
operates as the daughter and the existing wireless
network supports the construction of the new wireless
network as the parent. Namely, in response to the
reception by the existing wireless network of a request
. for constructing a new wireless network the exisfing
wireless network provides.a transmission time slot fof
the new wireless network, thereby avoiding the

interference between the wireless networks to realize the

coexistence on a same frequency channel,
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or a transm ssion frane for notlfylng t he neM/mnreIess network of the
setting of a transmission tinme slot may be directly trq@thgzgg5,According
to an eight aspect of the present invention, there is provided a wreless
comruni cati on control apparatus or nethod f or performng, .in a network
environnment in which a plurality of wireless -netmorksﬂfor_perforning
guaranteed tine slot transnmssion in every predetermned-transm ssion-
franme period between wireless comunication apparatuses coexi st, tinme siot
assignment in a transmission frame period in the wireless netmorks

wherein a r equestCdrere cremstlivy c taicagp ral imew t omthed esxeietswork is transnltted
to any of the existing wreless networks. According to a ninth aspect of

t he presenztommmehctamibn 4 Yetf e i Gf ptlilwlﬁkeﬂeratm&qi@:sﬁ «OmRmi cati on control
apparatus ‘or nethod for” performng, 24 15. June 2005 in a network

envi ronnenthvémt b chi 8 Pladaddty 0fr Wik e sso netmorksof of s per forni ng:
guaranteed tinme slot transmssion in every predeterm ned transm ssion frane.

period betyeenyid el §ssar £ UEuM Gatioh aRPAral UABR1C0eX St nd il 8! ot
assignnent in a transmssion-frane period in the wreless networks, mhereln

in respon;fst@oﬁeeﬁ@@eptir% Uarfle L5GUESS: T GADS! I DR W reless.

netmork
_thereto from,an other space for example, the problem of:

' the,contentlon between'the networks can,be solved ahd the:
it'dynamic:assignmenthof time slots. {or reSources);can'be
performed in a preferable oahner, Forther;reachjalready
‘constrhoted'network-can dynaﬁically,assign‘its'resooroes'
‘to any network new1y~appearinghin the same'epaoe-r
Each of the w1reless networks may 1nclude a settlng
'mjmeans for settlng a tlme slot una551gned area to- an own
fW1relesssnetwork _a transmlttlng means for transmlttlng“
'tlme slot a551gnment 1nformatlon of the own w1re1ess B
-network an analy21ng means for reoerv1hg and analyalng_r
tlme‘slot a551gnment 1nformat10n of an other w1reless
.netWOrk ‘and a a551gn1ng meahs for a551gn1ng.a trme.slott'
h*iof the own w1reless network by use of an una551ghed areafﬂh
5fof a tlmerslot 1n an other w1reless network-‘ 7 -
{i The above mentloned-constructlon”reéuest nay: be a.f:
'f?_reqoeet-for part1c1§at1ng of‘an other control statlon
~»r.that constructs a new w1reless network 1ntolthe

toorrespondlngfwlreless-network-or_a request[from an'other,




.transmssion _ tine . slot.for .the. new wreless.. network is set The
W rel ess comuni cation control apparatus inplenenting t ‘ﬁh%@bhsaspect of
the invention functions ..as the control station of the daughter network
and the .wrel ess conmuni cati on control apparatus inplenenting the ninth
aspect of the invention functions as the control station of the parent
network, so that the interference between the networks can be avoi ded,

thereby readdirgl .sttdtel oAt e tOmc sSaMRh @queneys ebapdelk. . For
exanple, if the daughter network has been newy constructed in a sane.

space of.thgyPad epime NSLYOT KoOh IR@rdaUIREEE 1 Bt WeT ke HRas-dmvedohaify
sane. space. of the parent is initially. assigned to. the. networks can

be. sol ved. afthei@dss heBBoskOt (Or r.e'sources) can be. assigned 't 15 June
2005 manner in the novel constitution. The above-nentioned construction

request mhy be durtRAVSSnkBEnRRELL CLRAL ! 00 Lln A AINGT COM Tlostat! on

that constructs a new W rel ess networ Into the correspondi ng W rel ess

network o 3 J gauest st opLaRyal e, RAUAle AL, LRA) SENShEYGhSa new

Wi rel ess networ
in time slot assignment information such as a beacon

signal and notified in the corresponding wireless nétwork,
or a transmission frame for notifying the new wireless

network of the setting of a transmission time slot may be
"directly transmitted.

According to an eight aspect of the present
invention, there is provided a wireless communication
control apparatus or method for performing,
in a network environment in which a plurality of wireless
networks for performing guaranteed time slot transmission
in every predetermined transmission frame period between
wireless communication apparatuses coexist, time slot
assignment in a transmission frame period in the wireless
networks, wherein a request for constructing a new
‘wireless network is transmitted, to any of the existing
wireless networks. |

According to a ninth éspect of the.preseﬁt inventioﬁ,
there is provided a wireless communication control apparatus

or method for performing,
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for a tine slot to a control station of the correspondi ng .wreless
network. Further, information that a transmission time S{sPjunePpsbeen set
to the new wirel ess network may be included in time slot assignment
information such.as a beacon signal and notified in the correspondi ng
wirel ess network, or a transmission frame for notifying the new wirel ess
network of the setting of a transmission tinme.slot may be dlrectly
transmtted. According to a tenth aspect of the present invention, there
is provided a conputer-readabl e program for executing, on a conputer
system proeessiaigvark gevioomeny; im vhingt ok erailiironrentvire wiisch a
plurality of wreless networks for perform ng guaranteed tinme sl ot

transm ssi Imeltwanrleyefqr msertecbﬁﬁmqleﬂlatﬁ‘aﬂﬁeacssﬂﬁﬁe fa1a0ee tr@ﬁfsng%élwen
Wi rel ess commini cati on apparatuses coexist, tine slot assignnent in a

transni ssiDm évarne Pesdote i dide tﬂaﬂﬂles%idiﬁtﬂﬁnl@ peAd kb KRR 2005
conprising the steps of: detecting a signal froman ot her of the wreless

net wor ks; aned s N0 dniikd S8 S pdd MRl Qiby MY Ch sglarantieed tine sl ot
transmission is performed in an other of the wireleéss netvvorks on the

basis of thessignalc fl@taecelea%gn(sﬁ]gs!roe'% ehacd ng, hep: aﬂéﬁe%%t

aSSI gnl ng a transmssion tine ot on guar ant ee
networks, whereln 1n response to the receptlon of a T

lrequest-for constrnctlng.a new w1reless_network, a
‘transnissionﬂtime-slotAfor‘thehnewswireiessunetwork is ..
et - _ _ L
' The w1reless communlcatlon control apparatus
1mplement1ng the elghth aspect of the 1nventlon functlons'
1as the'control statlon of-the.daughter network and the :“
:_7:w1reless commnnlcatlon control apparatus 1mplement1ng the
_nlnth aspect.of therlnventlon functlons as the control
'statlon Of the parent.network S0 that-the 1nterference
"_between the networks can be av01ded thereby reallzlng
.the coex1stence on a same frequency channel |
AFor-example,,lf the daughter'network has'been newiy“-
-Vconstructed 1n a same space of ‘the parent network or the: |
r;daughter network has moved to a‘samelspace of the parenth:
*Jn{‘network no tlme slot 15 1n1t1allyla551gned to the
idaughter networkrat all but the contentlon between.the
" inetworks can be‘solved and a/trme slot (orrresourcesf can:r

_wﬁbe a551gned to the daughter network in & preferable R




transm ssion is performed on an other of the wireless, netwrks to a

Wi rel ess conmuni cation apparatus in an own wreless netﬂpmhwﬁﬁﬁﬁording to
a el eventh aspect of the present invention, there is provided a conputer-
readabl e program for executing, on a conputer system processing of
performng, in a network environnent in which a plurality of wreless
networks for performng guaranteed tine slot transm ssion in every

pr edet er m ReGhnekr aRSHHS Sid¥ 1T FBAEL PAIH QL bet ween wi rel ess conmuni cati on
apparatuses coexist, tine slot assignnent in a transm ssion frame period

in the. wreless RgEWOLKSye-neRIPsASE NGdke rALE£DSh _Ofr'eq{.\_%g@i Vihi\g &d equest
for constructing a new wireless network; performng tine slot assignnent

with a tiMeshighe Un2ss! 0padk ALGALIRL | BN AN ochbbe! B8RS VLG ibn

response to the construction requesrt; transmtting tine s

assi gnment gk or ”Ehh&tf'rdd“cst he, owgepl r%fé@lé&%“"’%‘éﬁwggk 15 June 2093

According to twel th aspect of the presen Invention, there 1s provided a
conput er - Qgggggégﬁzﬁp rankh%gseﬁgqytln on_a co uterFé stem rocessi ng

of performmng, _ wWor i Envi r'd ﬁ%ﬁ?:i%r whi tH eﬁﬁ ut F?nofo el ess

P T e OLgRE0T O TLIG o U2 AN eedaLLIR. ) O, tLANSMLERLO0.L " RUSIk

| for a time slot to a control station of the correéponding
wireless network.

Further, information that a transmission time slot
has been set to the new wifeless network may be included
in time slot assignment information such as a beacon
signal and notified in the corresponding wireless network,
or a transmission frame for notifying the new wireless
network of the setting of a transmission time slot may be
directly transmitted.

According to a tenth aspect of the present
invention, there is provided a computer-readable program
for executing, on a computer system, processing of
performing, 1in a network environment in which a plurality
of wireless networks for performing guaranteed time slot
transmission 1in every predetermined transmission frame

_period between‘wireless comﬁunication apparatuses coexisﬁ,
time slot assignment in a transmission frame period in the

wireless networks,
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transm ssion frame period between w rel ess conmuni cati on apparatuses
coexist, tinme slot assignnment in a transmssion frame pesiyg sdpst he

wirel ess networks, including the steps of: transmtting a request for
constructing a new wireless network to any of the existing wireless
networks; receiving tine slot assignnent information fromany of the

exi sting wJehess; s s204. P i t LE of j LA an own
Wi rel ess ngt&%rﬁ on ?ﬁ%pgggpg § té%ﬁ%#%%ﬁgﬁo%gggé%ghﬁgﬁﬁhggﬁﬁg%ng ion. The
conput er pgﬂg?%ﬁeﬁsé %%tk«%@kg;t$£ 'S t&%ﬁ'ﬁ%fb%”%%% g hgn .

i nvention derine conputer-readable Ogr &ns, CWhRIChH Teal i Z6 préedeterm ned

i ] t St | t her .words, ,installi th t
program oftiRe PHRFH kAT T | IRERPLGR BN 4°CBRPEPEP-dyLRefir cal i zes

. program o
a cooperati operation on the conputer systemifo obtain {he sane effects
B thoce pPEOPBRGE Dy IEnE P L85 SOLBiR Sht Fn BoStRnob! thRcS3Pab June

2005 fifth aspect of the invention. Installing the conputer prograns of the
el eventh aRBTEGER?t i asPecfeanrlt AeterhiRnt SEPPomnd AWt ASSLIBYRY efn
realizes a cooperative operation on the conputer systemto obtain the same
ef fects astrAdFelssiophetiBoenthrspert Whicthe Junrantred. ThEeabslet

enbodi ments of the invention will be seen
transmission is performed on an other of the wireless,

networks to a wireless communication apparatus in an own
wireless network.

According to a eleventh aspect of the present
invention, there is provided a computer—
readable program for executing, on a computer system,
processing of performing, in a network environment in
which a plurality of wireless networks for performing
guaranteed time slot transmission in every predetermined

transmission frame period between wireless communication

apparatuses coexist, time slot assignment in a
transmission frame period in the. wireless networks,
comprising the steps of: receiving a request for

'constructing a new wireless network; performing time slot
assignment with a time slot unassigned area set in an own
wireless network in response to the construction request;-
and transmitting time slot .assignment information in the

own wireless network.




by reference to the description, taken in connection with the acconpanying
drawi ng. Brief Description of Drawings FIG 1 schematic @@ R@E3@hs
conceptually illustrating a configuration of a wireless comunication
system practiced as a first enbodi nent of the invention. FIG 2 is a block
diagramillustrating a configuration of a conmunication term nal

apparatus, which operates as a wireless base station for performng

wi rel ess comuni catkerdivhyh aider tgemanni calg<it t epll Nnadhe appaeakises
within a wirel ess network associated with the first enbodi nent of the

invention. ihkent3ohs a bladedi agragm il gpsikabesg a £onfi gupaticep-of a
communi cation term nal apparatus, which operates as a user station for

per form ng rekHghess p QPR Gakl 0Bxaldeind Ne hONLT Okl Dasesskati on.
FIG 4 is a diagramillustrating an exenplary 29 15 June 2005 confi gurati on

of @ TOVA LiraiRsbaholiss | Bellte i) ese, NS vaLk, 82O Atiabilddt thg i1 st

enbodi nent "of the FIG 5 is.a diag ITlustrating® how two personal .

P ponet o, MR SEoontoanannelo? Al as SRRl B8 Loftemythanan

aSSQCiatEdi%EQnEEgﬁ %im%ssf%éﬂé¥§%égfggfggiiﬁug%é%ﬁiggegetermined
transmission frame period between wireless communication
apparatuses coexist, time slot assignment in a
transmission frame = period in the wireless networks,
including the steps of: transmitting a request for
constructing a new wireless network to any of the
existing wireless networks; receiving time slot
assignment information from any of the existing wireless
networks; and performing time slot assignment in an own
wireless network on the basis of the time slot assignment
information.

The computer programs of the tenth through the

twelfth aspects of the invention define gomputer—readable
programs, which realize predetermined processing on a
computer system. In other words, installing the computer
program of the tenth aspeét of the invention on a
computer system realizes a. cooperative operaﬁion. on thé
computer system to obtain the same effects as those

‘provided by the wireless communication system of the
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configuration of .a wireless comuni cati on apparatus 10, which operates in
the piconet. associated with .the second enbodi ment of teyijawegsi on. FIG

.9.is 4 diagramillustrating an exanple of an operation. sequence between a
control station:l1 of the. first ..piconet.l piconet. .FIG 10 is a
diagramillustrating.-a transmssion. frame for use iii a process. of

.setting an unassigned area in each of the first piconet 1 and the. .second

pi conet 2. fiFtHINGsROO5 of @hbr ansEntSioan franeripringethd ompoeess of .
setting an unassigned area in each of the first piconet 1 and the second

piconet 2. didgramb2 bf atHk agEBMdrtUSHRAL | RgeRr€RNT A LU 0 Of tRe

transm ssion frame for use in a process of setting an unassigned area in

each of the fudntli i CORCla 1cBRGuLRE SQRANG, Piregleteld. & Goobdrheidedi agram
illustrating a. configuration "of a transmssion frame for Use in a process

of setting ,an4nagsi gﬂedtﬁée%dﬁoﬁmﬁ% ggzgtgg@r{ jBBStol_pli.é:ﬂPEtthje and.the

second piconet 2. FIG 14 1s a I'ng a processing operation

of a contrqleRlAll 9n tRL GNP IMCIINL MIC YRSt of the invention.

The above embodiments of the invention will be seen
i by reference to the description, taken in connection with

the accompanying drawing.

Brief Description of Drawings

FIG. 1 schematic diagram conceptually illustrating
a configuration of a ‘wireless communication system
practiced as a first embodiment of the invention.

FIG. 2 1s a Dblock diagram illustrating a
configuration of a communication terminal apparatus,
which operates as a wireless base station for performing
wireless communication with other communication terminal
apparatuses within a wireless network associated with the
first embodiment of the invention.

- FIG. 3 is a | block diagram illustrating a
configuration of a cémmunication terminal apparatus,
~which operates as a user sﬁation for performing wirelesé
communication under the control of a base station.

FIG. 4 is a diagram illustrating an exemplary
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in order to realrze the - operatron _sequence ‘shown |n FI G FIG. 15 is a _
diagramillustrating an operation ..sequence for real|Z|{5hdhgggggeX|stence-7
of :" the, two piconets using.a sane frequency:- channel by avoiding the
interference by each other whiie-forming a parent and. interference by

each. ~other while formng a parent and . 15 June 2005 daughter
relationship. FIG 1.7 is a diagramillustrating anot her exanpl e of an.

oper ati on sequence for realizing the coexistence of two piconets havinga
sanme .frequency channel by avoiding .the interference by each other while
fmmngagm@mHmHMmQM@U%WMMMMmmﬁGnmMmn&@mmmt
descrlblng a processing procedure of. the, control station of . the,

parent.: pieonetk fosociaaidziigt hehe oixist engedifndite §Fi aoret s by avoi di ng
t he |nterference by each other in accordance with the processing procedure
bet ween t henwpégongts shown in FIG 7:7 .. -FIG 1.9 is a

fl owmchart. descri bing.a processing procedure -of the control station. of the

daught er pi conet gfrefr, SrQ@|bZHanEQ%.QQQ&%%E%%&%gOEOEhEWQ'ﬁ@?@&ﬁa@y avoi ding
the interfer'.ence.by,each other in accordance wi.th the operation

pr ocedur o_..d wesD, e RLGSNELS YR il Gackl otiRha trans ssi on based |

on the UMB schene.
FIG. 6 is a dlagram 1llustrat1ng how a first

'piconet'1 and a second piconet 2Aex;st as spatlally

overlapped.. . e e 3 e

FIG;'?lis:a diagram iliustraﬁing:a.configuration“of
Aactranemissioﬁ frame for use'in a'picooetlaseoeiated with-
a- second embodiment ofrthe embodiment.c: . |
FIG;B-ie.a'biOCk diegram'ilioetrating.a'
Aconfiguratidn'ofla'Wifeiess'commuﬁieatiohlépparatuS-lo
."whlch operates in the plconet essoolated w1th the second
-_:embodlment of the 1nventlon |
A FIG -9 1is a dlagram 1llustra£1ng an example of an
‘joperatlon seouence between a control etatlon 11 of the
iflrst plconet 1 and a contcol statlone21 of the‘second
"_:plconet-o | |
FIG. 10 is a dlagfam-lllustraflng ; conf1gurat10n7 fg€?;“' 
‘if.-of e transﬁ1551on‘frame for oee 1o,e‘process of Settlng.
lan‘una551gneo area.rnjeaoh ofthelflrs;ﬂp;oonet'l andithei e
:iSecono'pidoﬁet“zéiﬂ.,LL"'J L L B
"_:FIG;'ii'iglé;diagrem illqureting'e-coofiouration-.
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This. invention wl| be descrrbed in further detail . by vvay of ; exanpl e vvrth '
reference.to the acconpanying 15 June 2005 A. The first fg@uﬂygﬁggt Now, '
referring to FIG 1, there is shown a conceptual configuration of a

wi rel ess communi cation systempracticed as a first enbodi ment of the
invention. As shown in FIG 1,. a wirelessly base station. (hereaf,ter
abbrevi ated. as.-a BS) wirel ess connunrcates wth three nobi.l e stations
~(hereafter abbreviated as MSs), which .provide.. user statrons of this:
wirel ess. base. station, nanely Ms-A (user A, I\/S—B (user B).;  and M5-C
(user O). @Sal\&dx;smzls;@,orarﬁtaw& Geonstd tin e the @arend £ rteém@lﬂfg One
nmobi | e station MS5-A has the capabilities of a .wreless base station and

Wi r el essl yasonmass cated avdad e ambid e 1stations M- ead Mand thahi ch are
the user stations of the M5-A. The nobile station M5-A operating asa base

station ansiect;chedr@i:&dleetst;atr ons M5-D..and. MS-E . -constituteée the daughter
network. Al though not shown,' the other m)br | e stations M5-B and MsS-C may

al so have t hebase:Tef.ahip0R sCaPARELILHES 11 uNRTBkY 1ot Desgr bl gLal i ons may
\

constitute a daughter network by usi.ng ot her ‘Mss “as viously,

the M5-D ofs Mp- ﬁérﬂsnﬁf& lgigtt e mfgf%("tﬁ;’& e ' ed i th. setrtlnl\és A slave.

may constrtute a. gran chr
‘an una551gned area in each of the- flrst plconet 1 and the

second plconet 2.
FIG. 13 is_atdiagram‘illustrating.aeconfiguration
- of a transhissidn.frame for”uae'in a process of setting
. an unaSsigned area in each of the first piconet-lrand the -
eecond piconet 2. N | |
--FIG. 14 is afflonchart deecribing a‘prOCeseing
operatlon of a control statlon for constructlng plconets
1n order to reallze ‘the operatlon sequence shown 1n FIG.
_“9.
FIG. 15 is 2 dlagraﬁ 1llustrat1n§ an" operatlon
“jsequence for reallzlng the coex1stence of the- two‘;t
'plconets usrng a same frequency channel'by av01d1ng the
jrlnterference by'each other whlle formlng.a parent and
'i‘daughter relatlonshlp | o |
| FIG 16 15 a flowchart deacrlbrng‘a proce551ng
?:Lprocedure of a control etatlon for reallzlng the ;r “

fi'coex1stence w1th another plconet by av01d1ng the R

interference by each other whlle formlng a parent and




using other MSs as slaves.. Referring to FIG .2, there is schematically
shown a 1-5 June 2005 COan guration of a communi cati on t%r‘m @zgoogppar at us,
whi ch operates as a wirel ess base station for wnrelessly connunlcatlng mnth
ot her communication termnal .apparatuses within a wreless network
associated with the present invention. An upstream signal transmitted from
an M5 is received by a radio -receiving .section 112 via an antenna 111.

The radio receiving section 112 perforns predeterni ned radi o recei.ving
processi ng (for exanple, down-conversion and A/ D conversion) on the

received upstgleast st@hatiamehoplt puts. the processed upstreamsignal to a
denodul ating section 113. The denodul ati ng section 113 denodul ates' this

processed . signatrd.o 10utipULs racaeﬂannmqetseram%g dermaid,atd ng,sect ion 113
al so denodul at es -arandom access channel - (RACH) si‘gnal received froman M5

to. .out putoEr aNSHbLtsPod CIMESInSL IR f@a?:filfx?geﬁ'ﬁe 88&1&?%&% Sgction

114. The request confirmng Section 114 co transmtting request by

the RACH stgnal; Lsom eachy: A5 4 o Qi PHleabhed SRR Ey s d g™ on

_the 1nterference by each other whlle formlng a parent ‘and
' daughter relatlonshlp |
FIG. 18'15 a flowchart describiné_a.processing
procedure of the,cOntrol_station,of thelparentwpiconet~
;Vfor_realizing.the cOexistence of the piconets by avoiding
uthe interference bf each other in accordance With the
o proceasing procedure between the‘piconets shown in FIG.
,‘;17- o _ _ o
FIG 19 15 a flowchart descrlblng a proce551ng
iprocedure of the control statlon of the daughter plconet
- for reallzlng the coex1stence of the plconets by av01dlng
3the 1nterference by‘each other in accordance w1th the
:.:'Operatlon procedure between the plconets shown in FIG 17L7
o FIG 20 1s a dlagram,lllustratlng an example of |

'fhdata transm1581on based on the UWB scheme._i_

‘Best Mode for Carrylng Out the Inventlon Af;'f‘
Thls 1nventlon w1ll be descrlbed 1n further detall -

':hby way of example w1th reference to the accompanylng .

'draw1ngs. fﬂ,.—




i ssued the transnlttlng r The schedul er 115. perforns resource

assignment of the. M5 from which the transmtting reques{ Hﬂ%&g@ .1 ssued
and out puts the resource-assignnment information.to 15 June a beacon
inserting section 116. The beacon inserting - section 116 inserts the
resource assignment information obtained i.n the scheduler 115 into the.
transmitting data and outputs the transmtting data to a nodul-ating - _ :
section 117 as a transmitting signal. The nodul ating section 117 nodul ates -
t he transnlttlng signal and outputs the nodul ated send signal to a radio
transmtting. sed%&dﬁma8flr§%m§mbemhmemtansn1tt|ng section 118 perforns .
predetermined radio transnmitting processing (for exanple, D/ A conversion
and up-conver si orijown tdeermihy ated BE grip) @ik d ransdAidvg the resul tant
signal to the M5 via the.-antenna 111 as a downstream signal.. Referring to
FIG 3, theoecestaaheashicahtytsbaWoraacontbguEat EQnuRfcafi&YMTuni cation
term-nal apparatus, which operates as a user station for performng

wirel ess ceg"gﬂ@mclat:aeﬁleageastQefﬁﬁﬁtr@ﬂm%lﬁez@esgfsﬁﬁé'Px@véﬁ‘tléﬁ'e wi rel ess
connunlcatlon network associated wth |

As shown in FIG. l” a w1relessly base statlon

(hereafter abbreviated,as a BS)_w1reless-Communlcates.

. with three'ﬁobile stations (hereaftet abbfeviated-as'MSsy,_”
:.which‘provide_user_stations,of_thls wirelese-base.station?
namely MS-A (user A}, MS-B (user'Bl, and MS~-C (user C). N
IP BS{IMS_A, MS-B, and'MS—C constitute thelparent networkl
' One moblle statlon MS-A has the capabllltles of a
'w1reless base statlon and- w1relessly communlcates w1th
two mobile statlons MS- D and MS E, whlch are the user
-'statlons of the MS-A. The moblle statlon MS~A.operating
as a base statlon and the moblle statlons MS D and MS-E
_constltute the daughter network l
‘Although not-shown, the other moblle statlons MS 3 |
and MS c. may also have the base statlon capabllltles ‘:
B ;Namely, these moblle statlons mayrconstltute a daughter-i'{fjf
:fnetwork by u51ng other MSsras slaves | Obv1ously, the MS- h::
l;-}or MS E 1n the daughter network conflgured w1th the MS~A 1:;
'A”used as’ a slave may constltute a. grandchlld network by .
Tu51ng other MSs as slaves.ef. |

theferring toAFlG;;Z(fthefe ls“schematicallyfshOWﬂ-éJ

33



i nvention. . A downstream si gnal tranSnitted'fronia BS or an NB S .received

by-a-radi o receiving.. section 122 via-an antennal2l. T 2@ recei vi ng
section 122.perforns.' predeterm ned radi o receiving proce55|n ??
exanpl e.,. down-conversion and A/D 15 June 2005. conversion) on the received

si gnal and outputs the resultant signal to a denDduIatlng section 123. The
dermpdul ating section 123 denodul ates the . processed signal to output -
receiving data. The 'denodul ating section 123 al so denodul ates a random
access channel (RACH) signal. received fromthe MS (M>-D or Ms-E) of ‘the
daught er nebwmbigurahich becenesmufinishavenoteominal . apparatws, and. - out puts.
t he .denodul ated signal to. a request: confirnm ng section 125 as a ‘

transmittiwgicheguesitskgnal a Furthess b8Se UorREb Rl ing $EEL] OB 1@3
denodul ates a beacon signal. contained in. the downstream -signal” fromthe

BS and out pyifuh heat degodut Bt &eh beacORnSh gRR 149 B PgAGON capturing section
124. The beacon capturing signal 124 reads the beacon..resource assignnent.

i nf or mat i ogaggpsaw@g amtm doynstigam ﬁégwa%ktgaaam&ee&' wﬂmﬁé‘e BS or

an NB— functioning as th Sto recognlze ow t he resource 1s

present lnventlon.
An upstream sighai transmitted from ah MS-isa
-h received by a radio:receiuind.section 112viaan.ahtenna'
..alll, The radio receiVihg.sectioh;llé,performs : |
: :rpredetermined radio receiuing'processing {for.example,
_dowh—conversion and A/b.cohversion) on the'received |
'upstream signal and outputs the processed upstream signal
to a demodulatlng sectlon 113. |
The demodulatlng sectlon 113 demodulates thls
"processed srgnal to output rece1v1ng data ‘Thep:
_demodulatrng_sectron‘L13 a;so.demodulates-afrahdom;access.
Achannelr(RACH}.sighal reCerved-rroﬁLahﬂMS:tO'output'a
-_fﬁtransmlttlng request 51gna1 to a. request conflrmlng
'sectlon 114-- The request conflrmlhg sectlon 114 conflrms:
"pa transmltt1ng request by the RACH 51gnal from each M3 to_ .ﬁ""‘
ﬁl;output to a scheduler 115 1nformatlon about whlch MS -
';1has 1SSUed the transmlttlng-request‘?u | R
The scheduler 115 performs resource-assrgnment of
"_'pathe MS from whlch the transmlttlng request has been

:1ssued and outputs the resource assrgnment 1nformatlon to -

g 3:4




a55|gned ThIS resource a55|gnnent |nfornat|on IS outputted to a.

conmuni cation: control section 127. On the basis of the {£iNa%85 assi gnment
information.,' the connunlcatlon control . section .127 controls a frame.
configuring section 29 so as'-to' performtine d|V|S|on multiple

access. (TDVA) conmmuni cation The. .frame configuring section 129

frame-configures the transnmitting .15 June 2005 data for the parent netmork'-

and outputs the configured data to a nmodul ati ng_ section 130. Al so, when
performng a transnitting request operation on the BS or a M5 functioning

as the BS, at beatraméncentigyr cagtseat 108. 126he i BSLESS Badd@nsagtting,
request signal into the. transmtting. data for the parent network. The

request coskictibngisikgnakei2d ennf reAButhe agéﬁﬁﬁﬁbht'ﬂﬂf6§ﬂ56§6 by. the
RACH signal. from. each M5 . and outputs, ‘to a schedul er 126, ﬂe '

i nf or mat | oBbaRGHEAWRLCBheMSChaguL EaNg IE! EEQ?OEHS EE%EE@EHH ageost - The

schedul er 126 perforns resource assi gnment

Lransmi {1 Bar BGUBSEshaneCOMEnandcoubpus-Aneo! Bf gEgmI L ggngabggééggﬁs

resource assignment to a beacon i1nserting SEC

inserting seetigng 1g?a#%§$Eélngh§ﬁggagon S|gnal which is the

i dentification signa “Tésource aSS|gnnent

Ihe deulating‘sectlon 117 modulates the
: transmitting signal andodtputs.the mddulated sendnSignai
rto a radio transmitting.seCtiOnrilS;r Therradid' | |
transmitting.section 118'perferme‘predetermined radio
: tranemitting proceseing {for example; D/A.conver51on and
‘np—eonverSidn) on the modulated 51gnal and transmlts the'
resultantraignal to.the ﬁslvia.theﬁantennanlll as a
'2tdownstream signal. o Ll
Referring,te FIG. 3{ there'rs seheﬁatiCally-Shonnia
conflguratlon of 'a communlcatlon termlnal apparatus,
t which operates as a user statlon for performlng w1relese
-"fdjeommunlcatlon under the control of a base-statlon 1nrthe
nlreless conmunlcatlon network a55001ated‘W1th the f- |
rrlnventlon. | - '
A downstream 51gnal transmrttedrfron a.BS or an MSZ'
"f:ﬂihfunctlonlng as.a BS 15 recelved by a- radro recelvrng. |
-rsectlon 122 v1a an antenna 121 The radre receiv1ng
Zf&;sectlon 122 performe predetermlnedrradlo reee1v1ng |
::broce531ng (forrexample,.down~conver51on and A/D
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information obtained by the scheduler 126,. into the transnmitting data for.
the daughter: network and outputs the resultant data to'{g$?dg§yegatlng
section -1.30. The nodul ating section . 130.':nodul ates t

transmitting .signal. for,the parent network and t he transmtting signal
for the daughter network and out puts the nmodul ated si.gnals. to radio.
transmitting section 131. .The radio transmitting section 1.31 perforns
predetermned 15 June 2005 radio transmitting processing (for example, DA,
conversion and up-conversion) on the nodul ated signals and transnits the
processed soyvatsiom) tde BSeorethivd fipesl omddowspihie B via an antenna
121 as an upstreamsignal. Referring to FIG 4, ‘there is shown a -

confi gurattesultaitasi M ftane defoseat hdheet {&h eps3 network associ at ed
with the present enbodi nent.. The follow ng describes in detail a wireless

communi cat i on - metiad derRRROI G @ e PresetoARRAd RN W th ref erence

to this figure.. It should be noted that the conmunication ternlnal

apparatus ﬁf@ﬁ@bsé@ gi&%af 8 Mt rece1v1ng data. The
ademodulatlng sectlon 123 also demodulates a random access
channel (RACH) 51gnal received from the MS (MS D or M5- E)'-’
of the daughter network, whlch becomes the slave of oW, B
: rapparatus and.outputsutheldemodulated slgnal to a request
'conflrmlng section 125 zs a transmlttlng request 51gnal
.Further, the demodulating section 123 demodulates a'
“beacon 51gnal contalned in the downstream 51gnal fromrthe
tBS and outputs the demodulated beacon 51goal to a beaoon.
';capturlng sectlon 124 | R
‘The'beacon capturing sional lé4ireads tﬁe.beacoh.
AreSOuroeassignmentinformation;contaloed'in'the
dothtream signalltrahsﬁitted,rromlthe‘BS.or'an MS-
‘ffunctlonlng as the. BS to recognlze.how toe resource lS,f
—7a551gned. ThlS resouroe a851gnﬁent 1nformatlon 15-'
ioutputted to a communlcatlon control sectlon 127- Onrthel
'T;;fba51s of . the resouroe a551gnment 1oforﬁat1on,.the |
t;coﬁmunlcatloo controllsectlon lZl controls a frame
'?oonflourrnd sectlon 2§ Sle} as to.perform tlme‘d1v131oo:.
'ff_lmultlple acoess (TDMA)Vcommorlcatron’-tThexframer

a*conflgurlng sectlon 129 frame conflgures the transmlttlng
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First, a.s shown in the upper portion of FIG 4, the BS shown in FIG.I
assigns resources to user A, user B, assignnent |nfornat1 urdeS2gpgnt ai ned in
t he beacon -of -the user B, and user C, in this order, I'S resource and
user C-. Namely, the. beacon is. followed by user A parent networ k. The
beacon of the parent network is. sent fromthe .BS to each. Ms. In.

MS.--A, .the beacon .'is read, by 'the beacon capturlng section: 124 to
recogni ze that. the resource assignnment to the M5-A is nmade i nmediately
after the 15 June 2005 comruni cation control section 127 perforns control,

so that  théatenhoni ciad i pareht héheoBS disd rmdepwits | 18 acqreri adedd whi ch the
‘resource is assigned. The M5-A. accepts-resource requests (transmtting

requests) dacantdiea Miodh Bagh ddies dE: fon Wi Gh RAGRTE Wihe PledVRsnqhigt he MS-A
These transm tting requests are made by the RACH n 't he contentlon partltlon

of the daughieiniiet #05 kreqddion ofdita M SONFHL Bs the 4 ngsmi tting requests
fromthe M5-D and the NBfE through the request confirmng. ‘

dfunctlonlng_as the BSf the frame_conflgurlng sectlon 129
iineerts a trahsmitting reduestdsignal_into-the;
transmitting data tor;the‘parent network;

~ The request oonfirming:signal 125 cohflrme~the

Stransmitting requestoby.the.RhCH_eignal.from.eaeh'MS.and
outputs, to a scheduler 126, the informatiohfabout-whlch
MS has transﬁitted-the,trahsmitting request; Ther

‘scheduler 126 perforﬁe.reaouroe_asslghmentifor'the MS
Vfrom which the transiittiho request'hae eoue-ahd.outputs

- the information about'thls resource-aséignmeht tO“a
*beacon inserting seotion"128. The. beacon 1nsert1ng
sectloh 128 1nserts the beacon.51gnal 'whlch 1s the
:1dent1f1catlon 51gnal 1nclud1ng the resource a551gnment
1nformatlon obtalned by the scheduler 126 1nto the Mﬁ'E

' 7gtransm1tt1ng data for the daughter network and outputs
uthe resultant data to the modulatlng sectlon 130 |

| The modulatlng sectlon 130 modulates the t_.;:?

dtransﬁlttlng srgnal for the parent network and the

'-g”transmlttlng 51gnal for the daughter network and out?uts

”~,tthe modulated 51gnals to radlo transmlttlng sectlon 131

- The radlo transmlttlng sectlon 131 performs predetermlned
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section 125 and sends the confirnmed transmtting requests to the schedul er
126. The schedul er 126 perfornms resource assignnent” on tfe;MeSdosn this
exanple, Ms-D and Ms-E) fromwhich the transmtting requests have cone. In
this case the M5-A assigns the-resources to the user stations of Ms-D and
M5--E, which are the slaves of M5-A,, within the scope of the - resources
assigned". to the 'M5.-A by. the.. -BS. The. information about the
resource -assi gnnent -.determnmined by-the M3-A'is sent to the M5-D. -and the
M5-E . by the beacon in the downstream, signal of the daughter. netMork

. Thus, asr@ﬁowntransmettmmgrppOtéBShnghefoﬁsemﬁﬁplQSSngnent f FIG
perforned on the user D and the user E. Nanely,, the resource’ aSS|gnnent

i s perfornednvelsiohhendsep-Boandrshentisen EhéMmbdisaoedesightes the 9 15
June 2005 beacon. Consequently,. because the resource assignnent is

perfornmed andt heasbayesCORBUPLEAEE9BAT 81 Fhagk Styi thi npihs, scopayef the |
resources. assigned to the master- apparatus, the interference and
diStUf?anCQuQ@t%6ﬁﬂnQe£§DtK§ B@nv?g an antenna 121 as an upstream
i -isigoal. o o
Referring'to FIG. 4, there is shown a conflguratlon
':of a TDMA frame for use 1n the w1reless network
assocrated,w;th”the“present.embodiment;‘1$he.following_
describes in detail a wireless commﬁnication,ﬁethod‘
according to toepresent embodiment'withrreference to
‘this fiqure. ItbshOUId betnoted5that the'communication
‘terminal-apperetusjshowntin fIGe 3 isfMS—A;"
o First, as shoWn,iﬁ the-upper §ortioﬁ_ofFIG,-4; the
'eBSishowo in FIG. 1 aseigns resoﬁrces.toﬁeerlhq-oeerB;
end user Ce Nemely}.the'beacoﬁ-isifoiloﬁedcby'USer.Ag
user. B, and uSer}C, itcthis_orderr Tﬁis:resource
fiessignmept'ihformetioﬁris-cohtained_inthe'beacon7of;they-
:ijﬁperent,ﬁetWOrkr o o o | |
The. beacon of the pareot network 1s-sent from the.
-”TQBS to each MS In MS~A the beacon 1s read by the beacon"fl';
::*;capturlng Sectlon 124 to recognlze that the resource 7 ;;:‘:t
ﬂe551gnment to the'MS—A,ls made 1mmedlately after the‘:'.-”-

'beacon, The lnformatlon about thlS resource a551gnment 1s

l;isent to the communlcatlon control sectlon 127 ;Tﬁe.
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avoi ded and prevented if they are configured in a sarre or. adjacent area.
I n the conmunication based on the above nentioned ' TDVA {5 &y 2doBe: NB
(Ms-A Ms-B, or M5-C) of the parent network requests the resource
assignnent (the transmtting request) in the next frane by the RACH in the
contention partition and the BS perforns the resource assi gnnent of the :
next. frame in response. to the request. and notifies the requesting M5
(Ms-A, M5-B, or M5-C) of the resource assignnent in the next beacon. Then,
the M5 (M5-A, M5-B, '"or. M5-C) - -perfornms communication based on. the
resour ce asorgumeaetinaforamtioh- sactied by7therbeatsncolheo Mss¢ M5- D: or
MS-E) of the daughter network requests the resource assignnent.

(t he-transfhiti hge cemmesnchtnonthEtheKhefBanBsbmad@edﬁ¥£kbl@ t he.
contention partition and the Ms-A perforns the resource assignnent.this

request, tberde(mﬁ-ﬁhhthwshé)r@soﬁh@erﬁ§0&£§§%n@§$ign”Ent by the next
beacon. Then, the M5 (M5-D or MS-E) perforns 15 June 2005 conmuni cati on

based on the resomeMassiAERts QR iy faidd ed i dhe dggeon. Thus,
in the present enbodiment,. each connunlcatf%ﬁl term nal, mhlch%gg the slave

of the wi r@h@ﬁ?zs@@?‘?ﬁ?éﬁttﬁ’é‘ 16 It Bq PAAENks DEL O Ken rs&&%rﬁéveéé/ has- the

mﬁreless base
' slaves of the. MS-A. These transmitting requests are made‘

by “the RACH.;h-the contehtion partition'Of:thehdaughter‘
network.. . |
Theh, the MSeA_confirmssthe trausmitting requests_
from the M3- D and the MS-E through the request conflrmlng
Asectlon 125 and_sends the conflrmed transmlttlng requests
‘-torthe;scheduler 126.- The scheduler 126 performs resource
rraSSiénment ouﬂthe;MSs (1n thls example, MS D and MS E)
‘from Wthh the transmlttlng requests have come.. -In!this
case, the MSeA a551gns the. resourcesrto theluser statlons
iof MS- D and MS E, which. are the slaves of MS—A w1th1n
:'fd“the scope of the resources’ a551gned to the MS-A by the.BS
| The 1nformatlon about the resource a551gnment
- gdetermlned by . the MS—A,ls sent to the MS D and the: MS~E
_by the beacon in the downstream 51gnal of. the daughter 7
-:-f:inetwork Thus,.as shown in the lower portlon of FIG lewhixlrl
'-hrthe resource asslgnmeht 1s.performed on- the userYD audl
H;the user E Namely, the resource-assrgnment 1s perrormed

:on the user D and the user E 1n thls order after the




. station capabilities and constructs a daughter network wthin a scope. of
the ‘own apparatus's resources assigned. by the MAreIess15‘Qﬂé§0§5at|on
t hereby performing. resource assignnment on its slave communi cati on
ternminals. This novel constitution allows configuring two or nor e net wor ks,
whi-.ch are guaranteed not be interféred each other. In addition, according
to the present invention, the area of networks may be expanded wit hout:
i nvol'ving- 'the increase in equi pnment scale. Meanwhile, for new wireless =
t echnol ogi es, which can effectively use frequency resources, ' the uItra
wi de band ¥&WBytransm ssion schenme has recently been drawi ng attention.
Basically, the ultra wide band transni ssion schene. perforns base band

transm ssion. by, Cd:mmfezﬁtl%hgnzadcamwme afe gonlree tsaiiRme@ch spul se -
having a very short. .pulse width .(for 'exanple, less- than!. 1 ns

(nanosecongyrfolhed 0@1@uah@dsD@ﬁ@%&%ﬂuﬁﬁc%ém%é%i‘@n@épberwﬁ%ltﬂﬂaéhé he
val ue obtal ned by dividing the occupied . frequency bandwi dth by its center

f requency §E0pe &XaPPL ereko(Fiel Oads Doritier 2005 10 F2) a%ﬁ%%%sabom 1_

Therefore, the bandwi dth of  this schene is ultra w de compared with

those ban%@tbﬁteyfeepewe Wit gl &fét&fﬁ&@é‘%?&»?&ﬁ meees’oﬁ?s! ‘&4 ‘ﬁ*e

avorded and. prevented if they are configured in a same or
r'edjecent‘area. | | |
| In the-communicationfbaeed on the aboveementiehed
TDMA frame, the MS (MS-A, MS-B, or MS—C) of the parent
.:hetwork requests the;reseurce-assignmeht (the
transmitting request)lihhthenexthframe hy thelRACHein
":the'contention partitien ehdlthehBS performs-the:reeeurce
.aesignmehthof'thejhext.freﬁe ih response.tqlthe requestﬁ'“
~and ﬁ'etifi_e's_ theregﬁest:ing MS (Me—.A, MS-E, or MS~C) of
- the_resourceasSiénmentrth-the,next beaeoh.. Theni the MS
(MS-3, MS%D 'ereMSQC)uperforﬁs cemmunication.baeedton thef
;resoﬁrce a551gnment 1nformatlon earrled by the beacon'
The MS (MS D or MS E) of the daughter network
firequests the resource a551gnment (the transmlttlng
;?‘frequest)lln the next frame bf the RACH 1n the contentlon
-jipartltloh and the MS—A perforﬁs the.resource assrgnment |
'-';Tof the next framerlh“responserto thrs request notlfylng
'ilfthe MS (MS D or MS E} of the resource.asslgnment by the '”i

;‘;next beacon Then, the MS (MS D or- MS—E) performs'j.?ffT
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schene, cdna 2000 schene, and SS ( Spr ead Spectrun) and CFDNI(CXthogonaI
Frequency Division Miltiplexing). In addition, the uItrngqu

transm ssion.. schene is characterized by that due to its omer S|gnal
power denS|ty characteristic existing mnreless- systens having a high
-signal power density characteristic to a particular frequency band are
hardly-interfered. Therefore, this schene is expected.as a technol ogy,

whi ch. can be overlaid on the frequency band used by ‘existing. -wreless
systens. Further, because of its w de band characteristic, the ultra w de

band transemmmmmﬂbaximmmba§edfumﬂﬂbeFHéEﬁmréevﬁeéigﬁﬁenﬂtra-hlgh speed
mﬁreless transm ssion technol ogy of 100-MXps |'evel for use in the personal

"area netmpmfofﬁﬁ%ﬁon Ertheg bpherhdaishcdm. the UNB-wi rel ess transm ssion
if it :is ..assumed -that two or nore UMB wirel ess networks uncoordinated -

to each. ot her exitgfud, N i& %%Eﬁrﬁb%én%a%hbcﬁﬁhﬁﬁﬁk’e%%hfgbﬁﬁunﬁﬁg%thcat'On‘*

-at a | ow. signal pomer denS|ty by use ::of ' overlapping ultra w de band

occupi ed, i bapfis, 18%%{@“ % yﬂﬂ@f&@f%%@h&% uaedlanggding on.

the-positional relati
in the parent network, recursrvely has the wlreleSS.baser

- station capabilities and constructs'a_daughter netwerk
"wlthin'a_ecope of the own apparatuefs_resources aeeigned"
‘ by the wireless,base:station, thereby performingeresource
aasignment'on its slave communlcatienrterminals;, This’
" novel constitution allows configurine two or more
networks, which.are guaranteed’notrbe interfered each
-other‘ In,addition?,according to the'present invention,
the area df‘networkefmay behexﬁanded nlthout involving
the increaSe in_equipment scale. | |
: Meanwhile, fer new wlrelese'technelogiee, which.can
effectlvely use frequency resourcee, the ultra wide band _ '
1(UWB transm1851on scheme has. recently been draw1ngr
'rattentlond Ba51cally,.the ultra‘w1derband transm1551oni
scheme performs base band transm1551on by use of a 51gnalr
'hbased on pulse tralns, each pulse hav1ng a Very: short
Jf.pulse w1dth (for example, lese than 1 ns (nanosecend)
'*{}Its occupled bandw1dth 1s-on the GHz order so that the e*ih-‘:ﬁ”'
f,value obtalned by leldlng the occupled frequency |

‘-bandw1dth by 1ts center frequency (foruexample, I GHz to




15 June 2005 transmitting and .receiving apparatuses. \Wen the W rel ess
communi cati on scheme according to the present enbodlnent %#B%Ied to the -
UB wirel ess transmi ssion, no resource overlapping is causeg :
effectively avoid |nterference, t hereby al l owing performing the UAB

W rel'ess transm ssion w thout causing the networks to di sturbance each
other. Inthe above-nentioned enbodi ment, there are three :MSs, which are -
"th.e..sla- es.,;o.f_:the. BS-and. two. MSs,,. which are the slaves of the
MB-A. It will be. apparent that the present invention.is not linmted.to

thi s confiporaiipnbeddeesomBint CRI | amdrrtEmal SRR I¥er k sy jal so have

t he mﬁreless base station capabilities . and configure a grandchild network

within a 'scopgeofstietFLSPUEESs aSShIRNLEa 1H1 te VML APRAGM diSh s t her eby
recursively assigning the resources to the slave connunlcatlon term nal s.

In the aboygsaent iwnesdh &oPodifEtAsdd- dhernstale cﬂﬁ{]& 2?% a””“”' cation :

termnal M5-Ais conflgurlng a daug ter networ k™ wit :
comuni cat i ot er N gl Sr a0 rng&y r als. M5-B.. and. M5 -C,
‘may al so have the&@ér ?ess 1§§§95ta ion cgg%% #q%]ecﬁlw%%n rently.

configure ggﬂgh% n rks wt t he, resources a55|gned
to. these connunlca ion a%f%ﬁ%éﬁency $EV1510n(M§itlpleX1 ng)-. | ,

In’ addition,'the-ultra_wide band'tranSmission'

‘Lscheme is characterized by that, due to'its_lower Sighal-

power density,characteristic,meXisting wireless systems
having a high signal power denSity'characteristic to a
partiCUiar frequency band.are:hardly interfered, | |
Therefore,=this scheme is expected as a-teChnoiogy, which

can be overlald on the frequency band used by ex1st1ng

fw1reless.systems- Further, because‘of_lts wide band
characteristic,_the ultrarwide-band tranéﬁiSSioh scheme.
'is_highly.prospectiuehas_an ultra high—sﬁeed wireieSs'.
transmission technologyrof-iOO:Mbps iefel‘for‘use.in:the‘
-,personal -area network (PAN) | | |
On the other hand 1n~thefﬁWB-Wireiess trahsmissioh}:; 

'Alf 1t 1s assumed that two or-more UWB w1reless networks ";Th:
'”uncoordlnated to each other ex1st in a same area, each
‘hnetwork performs.commuhlcatlon at a lou‘51gnal power.ffaeﬁ:~ﬁ'
‘fden51ty by use of overlapﬁlng ultra w1de band occupled.

'.bands, so that a heavy 1nterference may be caused

dependlng on the p051tlonal relatlonshlps of the



and. M5-C. In this case, the resource scopes of these 15 June 2005 daughter
networks do not overlap either, so that no disturbance jalgs Rjggce bet ween
t he daughter networks. B. The: second enbodi ment Referrlng to FIG 5, there -
is shown the existence of two personal area networks spaced. from each

other. what follows, a. small-scale personal area network is also. called a
"piconet." In the figure, the first piconet: 1. is constituted. by a first..
control station 11 called a coordinator and a - plurality of wireless.
connunlcatlon apparatuses 12, 13, 14, and so on which constitute the first
pi conet 1.tTRRSBEEBHAC . ®m@oﬁ%@62vlegc@mﬁ@r@ﬁ@e@sbyVﬂusedﬁnﬁxmxnﬁhaﬁs station
21. called a coordinator and a plurality of wreless. comunicati.on : ‘
apparatuse@OQQUHQGatem@ sohemehé chotdisg i tat hé herseeondembsonetn®. The
service area of each of the.first piconet 1 and .the second piconet..2'is a

range of . raﬂl@pplam@nt¢tewefmmB1WhEeLéssrt&aﬁsﬁﬁséibnxIﬂ&“ﬁé@@ﬁ&@@
dashed: Ilnes) Therefore, it will be understood. that. the first piconet 1

and. the . seeohsbpiconet Caexésttonethect saney faguensyr chaonsl it hout
spatially Referring to FIG 6, there is shOwm a state |nterfer|ng each
ot her .  thereby allowing performlng,the.UWB wireless transmission
- without causing_the netﬁorks to_distﬁrbanee each ether.
In the above—mentioned embodiment, theee are three
... MSs, which are the_slaueshoi.the.BS”and:two MSs, which .
“are the slaves of the MS-A. Ithwill.be apparent that the .
'present invention“is netrlimited‘to this configuration |
The communlcatlon termlnals MS -D and MS E may also have
~the wireless base statlon capabllltles and- conflgure a.
grandchlld network w1th1n a scope of the resouices
.s1a551gned to the own_apparatus, thereby recurs;ﬁely
Vassigning_the.researces hothe slave comﬁuhicafion
termihals-' “
In the above mentloned embodement” 1n the state
".__where the communleatlon termlnal MS A is eonflgurlng-a‘;
:idaughter network w1th 1ts slave communlcatlon termlnals,.
"yﬁ_thercommunlcatloh termlnals MS B and MS C‘may also have :
'husLthe w1reless base statlon eapahllltles ko concurrently
‘-Lfifconflgure thelr daughter networks w;thln a scope of the

: _resources a551gned to these communlcatlon termlnals MS B

‘and‘MS—C. In thlS case, the_resource chpes;of these




in. which the first piconet 1 and the' SeQ. ndpiconbt-2 exist in a spatially
| over | appi ng manner.: -44 15 June 2005 In the figure, the(sgi sgsar ea of
| each of the first piconet 1 and the second piconet 2 is-a range of radio
* transmtted fromthe control station (indicated by dashed |ines)
Therefore,' it will be understood that the service areas of. the first _
pi conet | and the second piconet 2 are spatially overl.apping each other. In.
the case shown in FIG 6, if the first-piconet 1 ..and the. second" plconet
2 exist on. a..same. frequency channel, the i nformati on can be received
fromthe oﬂheghbeConetWOfkshéofnostoperbmeteithed the skgongopi conet -2
i ndependent|y perform guaranteed tinme slot. transm ssion -of the sane tine,
a. probl em df sthebgotti sabasoplabe bénhesmathondabghter ot hupigonet's.
occurs. In order to overcone this problem the second. enbodi nent: of the
i nvention provi des. arheahamndymssiicledthe control stations (or
coordi nators) 11.andl12 of the first piconet'l and the.second' pi conet 2

per form . . comunireatdan &P ddhatid he caldd sl an t?s@ntd’é@?ftrfeh%m%&{ o
stations. in these piconets is avoi ded as indicated by the . bi-directional

-arrous sh@i\ﬂtwg%e%@x@m%n@@%@t&&f‘@é 5;959&5 f’f&%?”&‘ichfé%} ne fpeacon

information and sets.
whet follows, a small-scale personal_area network is also

.cdiled a “piconetfﬁ
| - In the figure,_the.fitstrpiconetﬂl_is,constituted
by a firstfcontrol station ll'cailed a coordinator and a
'plurality of'wireless_communication aﬁparatuses 12; 13,
14, and so.on which constitute the first'piconet 1 The
second plconet 2 1s constltuted by a- second controi
statlon 21 Called a coordlnator and a plurallty of
' w1reless communlcatlon apparatuses 22 ,aand 50 on,
-, _whlch constltute the second plconet 2 :
The serv1ce area of each of the flrst plconet 1 and.
':;the second plconet é is a range of radlo transmdtted from
Ethe control statlon.(lndlcated by dashed llnes) |
'Therefore,rlt w1ll be understood that the flrst plconet 1-f'
2 g;and the second plconet 2 ex1st on the same frequency
'1jhhchannel w1thout spatlally 1nterfet1ngreach other-
L Referrlng to FIG 6, chere is’ shown a stete 1n
-';Whlch the flrst plconet 1 and the second plconet 2 ex1st
_fln a-spatlally overlapplng-manner;;— | |




understands the. state- of guaranteed time slot of the -plconet as. '
anunassi gned' area of the own piconet, thereby 5 June 2005, url Joewi ng thel
coexi stence of both piconets on a same frequency channel for piconet
operation. Referring to FIG 7, there is shown a configuration of a
transm ssion frame for use. |n_the pi conets associated with the. present
enbodinent.. In the figure, a transm-ssion franme 30 is constituted by a
beacon broadcast area (B) 31 in:which a beacon is broadcast ..fromthe
control istatio.n...to the network at the beginning of the frane a
content access p@’rll*e@e(b@)r%fz tihre vibg 1ohi. ¢enfor et Dreafiout f titee processi ng
- be. executed when getting into the network for exanple i's -exchanged, and a
' contenti ofiitséepperhetd (CER BBei mecwhichieanhtwir ékessrangausfcati on
~apparatus perforns. guaranteed tinme slot for information transm ssion.. A
period up redaonextnarfiwbel broadthstcantaciSsprovbAediagica088 by
transm ssion frame period. The configuration inside of. the. transn155|on

frane is dekEhta@nlihBsin tTﬁeﬂﬁﬁﬁxﬁllﬂﬁ(WiEEHBELuﬂﬁEfgtddﬂtHHE%k%ﬁg onto
the network at the beginning of.the.frame. It should be noted that, in

accor dancesgkthctharspgchfi eati Pﬂﬁs‘@tﬁﬂg@ﬁgtzﬁdangythe he, LEEE 802. 15. 3.
~the tine sl ot assi gnment transmi ssion' by t he guar ant eed. tlne

plconet 2 are spatlally overlapplng each other

In the case shown in FIG. 6; if the flrst plconet 1

,and_the_second piconetrz exist on.a_same,frequeney
"channel, the inﬁormation can be received from,the other
'_pioonet. If the first'piconet 1 and: the second'piconet'2‘
'ihdependehtly perform guaranteed time elot traneﬁiesaon

"of;the samehtime; a'problemhof the_collisioh of'the_r
: information'ahoutfhoth pioonets occurs. |
In order . to oOvVercome thls problem, the secoad
- embodlment of the 1n§entlon prov1des a soheme by whlch
rthe.control statlons (or coordlnators) 11 and 12 of the
' flrst plconet 1 and the second plconet 2 perform
Zcommanlcatlon so that the colll51on between the control
statlons in these-plconete is- av01ded as 1nd1cated by-the
- bi~ dlrectlonal arrows showh‘f For example,.one plconet
"‘hiunderstands the state of guaranteed time slot of the‘
-Totherplcohet from the beacon 1nformatlonland sets the -

f_tlme used for 1nformatlon transm1551on by the other'

'*plconet as an. unaSSlgned area of the own plconet thereby




:

slot...(GTS).34 is directly performed between any wirel ess communi cati on
apparatuses in the wireles.s network | in diagramof a cmnfirgyioasi on of a
wi rel ess conmuni cation accordance with a multiplex transm ssion nethod
called dynamic TDVA (Tine Division Mil tiple Access) in the contention
free period 23. Referring to FIG 8, there is shown a schenatic apparatus
10, ‘which operates in the piconet associated with the present embodi ment.
As shown, the 'wireless communication apparatus 10 is constituted- by an.
-interface .61, an interface buffer 62, a wireless buffer 63, a wreless
conmuni cat féhodébd| bhesdoennshaneanaf6both prombebs secéi smné7, and an
i nformation storage section 68. The interface 61 connects:the wireless
conmuni cat Foaguppayatosnidlt boexpicoakt eguépaeidnsuch as a persona
computer . (PC). The interface buffer 62 holds nedia informtion 601

recei ved from extRes el riequitpmentc.  Theriwireeles shdwif feerednt ihphdt ion
i.nformati on 602 for wireless transm ssion received fromthe. interface"

buf fer .62casalbrdunei 2006n Theaweontspl ussech i Oe 67; c&08E£ 0l s the. sequence
of -a data transm ssion processing in the wirel ess connunlcatlon apparatus
iia cen@sa&czeﬂeaawﬂ@ﬁ the present embodiment. ' '
| In the flgure, a‘transm1551on'framet30 is
,conetituted by.a beacon broadcaet area (B) 31 in ﬁhich-a
beacon is broadcast from. the.control .station .to the ..
.network at the beginning of the frame, a content access
peribd'tCAP) 32 in which,ihformation about toe proceesing
fto be. executed When getting into‘the network for exampie
isﬂexchanged;_and a’cOnteotion rree period (CFP)'BB'in"
'ﬁhich‘eachcwireleeeecomﬁunicationapparatus performs
‘_-guaranteed timefslot‘for-inforﬁation transmission.. }t
) period'opto'acnextnetWOrk broadcast'areajie.provided as::
'onettransmissioh.frame period. - -
| Therconflguratlon 1n31de of the transm1551on frame :
‘:tls wrltten 1n‘the beacon 1nformatlon, Whlch is broadcast“
tonto the network at the beglnnlng of. the frame
It should be noted that in accordance w1th the
xxispec1f1catlons standardlzed by the IEEE 802 15. 3 the |
f t1me slot a551gnment transm1551on by the guaranteed tlmeit~"
t‘ slot (GTS) 34 1s dlrectly performed between any W1rele55;

:communlcat;on apparatusespln'the.wlreless netWork 1in .

“‘.46-_7f.'




in response;: toa notification 603" for wreless request 604-in the _
wireless buffer 63 of ' wireless 15 June 2005 transmi ssignyjsk #gggr ant eed
time slot transmission is .required and sends ‘this request to a control
station 10-8 by use of the contentlon access period (CAP) in the '
transnission frame.. Namely, in this configuration.,. the reservation

'request 605 for transn153|on is wrelessly . transnltted fromthe antenna-65

via the wrel ess communication section 64. A signal, received ,by the

Wi reless communication . apparatus 10 is supplied to the mnreless
comuni cat fonordeute onitd =i mul hephak etnan&bi $0i be wethod ocdhpedd rel ess
buf fer 63 as a decoded signal 611. Further, if a signal is received by the

Wi rel ess Gemmmit cADIAN( Bpmaraiuﬁsi@n1M@1€hpDéQN¢@@§sﬁ LOnEKel  station,
the received signal is supplied to the-control section 6.7 as a control.

sigha 1 6laonﬁbetg@@tfpées§§fi@a @j, det er mi nes whet her the S|gnal is a
reservati-on. request fromanother 'w rel ess conmunication apparatus

consti tuting -thedraansly dherrd) 48 el AsS UHERL d Vol N based on

this decision.is constltuted as a beacon signal, and is W rel essly

transm tteg; afr-ihes. t@&nf?&?fé’t'lo | gpal 6f 15e]6§%“ & (%}ﬁ’{\ rgecel VI ng. he.

transmtted Into t e p1 conet om t'he ant enna

beacon S'QQEﬁaE£€W%tP@ O&ﬁf&hpé§é¥§¥es in the piconet assoc1ated

'_7w1th the present embodlment As shown, the w1reless
communieation-apparatus_10”iSfconstituted;by.anglnterfaqe_
61, an interface buffer 62, a wireless-butfer 63, . a
,wireleSs communiCation éection é4,_en antennaVGS, a
_“contrb;_section 67, and an.iﬂfdrmation stbrage'section 65.
.The.intefface'61coenects:thetWireless
'teemﬁuhicatipn;abparatus lO.to egternaliequipment‘such as
zarpersOnal eompﬁter (PC);‘-The interface:buffer 62 holds
j:medla 1nformat10n 601 recelved from. external equlpment
'e'The w1reless buffer 63: holds 1nformat10n 602 for w1reless
‘71”transm;ssroﬁ tecelved'from the-lntetfacebuffer:GZ as a-
'.tﬁ;teless*ttaﬁsmiSSion:packet; ft | | o
The control sectlon 67 controls the sequence of
trzdata transm1551en-prece551ng in the w1reless |
‘“itfcoﬁmunicatlon‘apparatus 10- 1ﬁ a ceﬁtrallzed maenet
:'f;Nameer ;n_resboneevtovanetlflcatlonJ603'ferw1relese-._t

_transmlSsion, the control sectlon 67 stores a reservatlon

Zerequest 604 in the w1reless buffer 63 of w1reless

S’




the wirel ess connunlcatlon apparatus 10 can analyze the beacon information
by the control section 67 and set the .area, which affepf§dehgosnformation
transm ssion of the .other piconet, as an unassigned area- |n t he own
pi conet. The beacon signal 605 including. the specification’ such-an
unassigned areais wirelessly transnmitted into the. piconet. fromthe.
antenna 6.5 via. the, wreless. conmuni cati on section 64. In mrreless |
transnitting apparatus other than the control station in the: piconet, mhen
the beacon information transmtted. fromthe control station al nost
. peri odi cat¥3n 5wl s aten vil, geaearioerd ot imectlon B7amenissien the
correspondlng guaranteed tine slot. assignnent information of the-
cont ent i orredrigeeperidds¢IGHEP) t hfiss crédpesls t communi@at foh. s seicidorn 4 i n
accordance-with the instruction specified in the assignnment information,
t her eby trlammetcmgtné\ecwmmm acddangre ssddN(cr@Ccket .tisd ored in the
wirel ess buffer 63. the contention free period (CFP) is not. specified
in the beamxﬁnsmﬁﬁﬁiﬁﬂlfMEme Namely, in this configuration,‘the ' S
reservatlon request 605 for transm1551on is erelessly
transmltted from the antenna 65 via the wrreless
z'dcommunlcatlon section 64.
A 51gnal recelved by the wireless commnnlcatlon
:'apparatus 10 15 supplled to the w1reless communication
;sectlon-64 via the antenna 65 to be sent to the wirelessr
_ buffer 63 as’ @ decoded 51gnal 611.
Further, if a 51gnal is recelved by the w1reless
?dcommunlcatlon apparatus 10 whlch prov1des a control
statlon, the recelved srgnal is supplled to the control
sectron 67-as a,control-51gnal 612. The control sectlon
_767 determlnes whether the srgnal 15 a reservatlon request .
':.from another w1reless communlcatlon apparatus
'chonstltutlng the plconet The-tlme slot.a551gnment"
' 1nformatlon based on thls decrslon 1s constltuted as. a
'i]beacon srgnal and is. w1relessly transmltted at ther-
"vaeglnnlng of the frame perlod (refer to FIG )Qh Nameiy, f'i-
1;the beacon 51gnal 605 of that frame 15 w1relessly

B 'wtransmltted 1nto the plconet from the antenna 65 via, the —_

B wlreless communlcatlon,sectlonj64r




transmtted- -fron1the control station, each .wireless transm ssion

appar.at us other than the control station 15 June 2005 sefss jiraeonsr el ess
conmruni cati.on section 64 in accordance wth that instruction to perform
signal. reception in a predeternlned tinmes relation. The received ‘
information .611 is held in.the wireless buffer. 63. Then, the control
section 67" reconstructs the information 614 received on .a frane peri-od
basi's in accordance with the franme peri od. signal 604 and passes the
reconstructed information-to the interface buffer, . 62..... The ".interface
61 passes the, ré%%ﬁ&kﬁ}ﬁghﬁéM#dmﬂaﬂ®nt@leum%hrﬁﬂomeQMBpmehEr(patoahmmn) as
predetermned interface format information 615. The above-nenti.oned
sequence ofheontrolepperauiioniscd siqerdmraraies 1hstacired yoe tiee control
section 67. The control section 67 has the information storage section 68
for storirgpacon olrst dirmeenisins B Eontdrol r @il ag@Foransl cond ralt ' or rmat i.on.
In'.order to reference these pieces of information fromtine to tine, . the
control sestémn WY1 dpedt fd@ss ach < OMmNgn O QP 18k 4% drhe, 4 Rfigr mat i on,
~Ref erring to FIG. 9, there is, shown an exanpl e of .an.operation.sequence .

to be.. perdurdngsh hptaeend he fdxfaSé51(‘<ﬁfzc_td dred 3:&1 el bl ;Jl*?;%rfétr st the:

control '

.The beacon 51gnal 605 1nc1ud1ng the specification

~of such anruna551gned area is w1relessly transmltted into

thejpiconet ﬁrdm,theaantennah65.via the wireless.
.. communication section 64.
| In wireless7trehsmitting,apparatus other than_the
eohtroL'statiohrin the picohet,.When the”heacon
_linfqrmetion tfansmitted:from.the-centrol statioh almost
:;beriOdicaliy-isjreeeiﬁed@_thelcoht;ol?eeetion 67 cehfirms
'the cerresﬁonding,guefeﬁteed fimerslot_aesignmenh |
'ihformation'bffthe-eohtehtioh'free.periqd (¢Fé) deSCfibed
.ih-thie.beecon'informatiqn and setefwireieee :
. communication séction 64 in accordance with the
'{;1nstructlon spec1fled 1nlthe e551gnmen£ 1nfermahlon,
;:therebytransmlttlng the w1reless transm1551on packeh
hhstored 1n the W1reless bﬁffer 63 o | | |
If the.receptlon‘ln the eontention free perlod. ‘E%
l'(CFP) 1s not spec1fied 1n fhe heeeon 1nformatlon .

'.f;transmltted from the control statlon, each w1reless

ﬁftransm1531on apparatus other than the control statlon :

g 49:?}5}’



station 21, of the .second piconet .2.. To be nore FIG . shows a'..
procedure, of .. setting unassigned areas in the first picoiunk a8 t he.
second picoriet 2 . while receiving.the beacon infornmation by the control
station 11 of the first piconet.1l and the control station 21 of the second
piconet 2. I'n the exanple. shown, it is assumed that the control station
1.1 and the control. station 21 of the first piconet.1 and the second

pi conet 2 operate as equal s by fol | ow ng.the processing procedure shown in
FIG 14. it is also assuned that, in each piconet, a certain .wreless
conmuni cat FEhSappsr Hi S PES sepPImENACabhOR OFeSE heh 0fd byn f at toniagca
predeterm ned process First, the first control station 11 of the first

pi conet 1 §éﬁhstbé§céﬁstnﬁ©th9nlbﬂ perfhenf sighabi coneptiofPiy aThe control
station. 21 of the second.'piconet 2 canhot receive thiis beacon"

i nf or mat | oprefiefeexanplefinde telstiphconitie Ireared vdie ﬁarcmchﬁqcﬁpnet 2 are
separat ed enough each cannot receive the beacon if .information of. the

other. In §uthia hemdsenptn@nﬂiseaéssfbﬁﬂﬁdrIﬂﬂepanﬂﬁﬂttdhéﬁcdﬁ%¥bfﬂiher
(refer to FIG 5). Next, the control station 21' of the second piconet

: sends tBECbBﬁﬁOG7Iﬂé@@ﬂ@tt@@t@ftﬁ@elnﬁéﬁﬁﬁﬁﬁdﬂC@P@tr@ceiéedtdﬁ’af'rSt
plconet 1 ‘and the second plconet 2' are.
riframe perlod basis in accordance with the frame perlod
.srgnal 604-and passeS'the reconstructed'information-to
the'interface bufferu52@a.The\interface 61 passes the..
_receiﬁed informatiOn to external equipment (not shoﬁn)_as
: predetermiaediinterface format information 615.
‘The above—meotioﬁed.seguence of controlloperations
; is;performed aS'iﬁstructed;by‘tﬁe cohtrol.section 67. The
"rcontrol sectlon 67 has the 1nformat10n storage sectlon 68
for storlng various transm1551on control programs aad
control 1nformatlon- In order to reference these pleces
. of 1nformatlon froﬁ tlme to tlme, the control sectlon 67 -
spec1f1es‘a command group 616 w1th the 1nformat10o |
'".'storage sectlon 68-;;1, | | | i
Referrlng to FIG 9 thererls‘shown an example of
'dt;an operatlon sequence to be perforoed between the flrst
ﬁcontrol statron 11 of the flrst plconet 1 and thelcontrol
t;statlon 21 of the second plconet é -To be morerspecrflc,‘

'dFIG 9 shows a- procedure of settlng unassrgned areas 1n_;

fthe flrst plconet 1 and the second plconet 2 whlle




cl ose enough to each . other, the beacon information of the other can be
received (refer to FIG .6) Wen the beacon. 15 June 200fp jyne@opsti on from
the control station 21 is received, the control station 11 of the first
pi conet 1 sets the unassi gned area. for the second piconet 2. Then, the
control station 11 of the first piconet 1 sends the beacon |nfornat|on of
t he flrst picconet 1, which includes the setting of the unassi gned area
(P3): the beacon information. from the control station. 11 is received,,
the.QControI., station 21.. of .the second piconet 2 sets an unassigned
area for thecéiviigpikkonetadon I\Exaformatteicﬁorﬂy athstadiomPIstoft idre second
pi conet” 2. sends the beacon information of the second piconet 2, which

i ncl udes the setthagtdfst heicmessi gnath anea dRroThusat W |81 eperating as.
equal s, the control station 11 and the control station 21 of the first

pi conet 1 g secomnd piconet .22 akl awet A8 a6REX SheRes- qfe @sphukakihy of
plconets on the sane frequency channel by : perfornlng time division

mul ti pl exi figa @ kderdn iRy o4isd Yiod ey aﬂd/\Ethe i g 8 ,&5S W catipgn .
.schenme-in. which data are. spread. ‘over an extrenely w de requency
-band, - pl gl 11 ¥ 0 RGNS £RD e BRin PR Het i’yopoe%fétoef g
'equals by follow1ng the proce551ng procedure shown in FIG
.'iﬂ. It is also assumed’ that in each p;conet;-arcertaln
- wireless communication apparatus:is set.as,a;COntrol
"1station'by'foilowing'aipredetermined process.
| Flrst the first- control station 11 of the flrst
‘rplconet 1 sends beacon 1nformat10n of the first plconet 1
1) |
' The conttoiistationJél of_the second‘ﬁidbnet 2
':cannot.receive-this,beacon information; 'For.éxamplergifA.
jthe flrst plconet 1 and the second plconet > are ,‘ ”
'g'}separated enough each”cannot‘recelve the beacon
| ;Tlnformatlon of the other.{lIn such a. case; plconets are
"Edformed 1ndependently of esch other (refer to FIG 5)
‘ Next the control statlon 21 of the second plconet'
Q“eQZ sends the beacon 1nformat10nrof the second plconet 2.
| If.the flrst-ptconetll end the secondAnlconet 2 ere

Rdfclose enough to each other, the beacon 1nformatlon of the

'“otherhcan;be;recelved.(reﬁeruto FIG(,E)-tVWhen the:beacon,"




the above-nentioned -time slot assignment. Then, if the= control station- -
1.1: of the' first  piconet 1 cannot receive the beacon {isngAEpBss on of the: .
second piconet 2 because of a dynamic - change in the .52. communication
environnment (for exanple, the novement of the wireless comunication
apparatus) (P5),.the. control station 11 of the first piconet 1 can clear
the setting this unassigned area. ‘Likew se, if the control station 21 of
. the second piconet 2 cannot receive the beacon information of the first,
“piconet. 1 (P6), the control station 21 of the .second. piconet. 2 can.
cl ear, thelnsfemafhlgomfltm e S gt siraial oF | TS, iglOradwiotgh I3sshow the
processes of .setting unassigned areas by each of the first piconet Land the
second pi coretrel imtieiom bf ahethe ahismisshirpietant woonf itlgurati ons. of the
first. piconet 1 and the second piconet 2. .At the stage shown in FIG 10;
nei t her thmasszsq;nenicm flonothd r@@c&h@@hmn‘@ma 2-sets an-unassi gned
area but. each i's operating by. individually, perfornlng GI'S aSS|gnnent.in
its CFP'area Theﬁ&k@fetﬂeﬁdMMﬁ&ons&ﬁQlon 11 of the flrst plconet 1 '
‘sends - the beacon 1nformatlon of the flrst plconet 1,
'whlch 1ncludes the setting of the una551gned area (P3)
If the beacon 1nformatlon from the’ control statlon
- 11 1is recelvedpﬂtheAcontrolmstatlon 21l of the second
‘piconet 2 sets an unassigned area for the first piconet 1.
Next the control statlon 21, of the second piconet
2 sends the beacon 1nformatlon of the second plconet 2
‘-fwhlch 1ncludes the settlng of the unas51gned area (P4)
Thus, whlle operatlng as equals, the control
'.station ll.and the control.station.Zl of'the-firSt
plconet 1 and second plconet 2 allow the coex1stence of a
-plurallty of plconets on . the same frequency channel by ‘
fperformlng tlme lelslon mult1plex1ng on them. Obv1ously,if‘
'J_ln the UWB w1reless communlcatlon scheme 1n whlch data
”f'.are Spread over an extremely w1de frequency band
- plurallty of plconets ‘can be made coex1st by performlng
”'qthe above mentloned tlme slot a551gnment |
';; Then, 1f the control statlon 11 of the flrst

'Lplconet 1 cannot recelve the beacon 1nformatlon of the

"fﬂsecond;p;conetzg-because of.a:dynamlc;change_ln.theri"




transmi ssion frames of the first piconet 1 and. the second piconet 2, the
unassi gned area for the other. piconet is not set. At ths sfrgmoshown in'.
FIG.. 11, the control station. 11 of the. first piconet 1 receives.-the

beacon information'" of the second piconet.2 and sets, to the transni ssion.
53 15 June 2005 frane .of the first piconet 1, the unaSS|gned area for the
second piconet2. In the exanple shown, t he flrst _pi conet’ | performs the GIS
assignnent in-the own piconet in the CFP. area.in ..a concentrated manner '
and, by minimzing . thel ength o the CAP area, sets a half of the frane

perlod as aomuinssaghen enef eénmenil (fot hexsheDe, showWmotdndhG or12., the
control station. 21 of. the second piconet 2 receives the beacon _

i nf or.mat i ophefwiheléss stomhernett loanshsetstide (passigned,area for the
first piconet 1.in the .transnission frame of the. -second plconet- 2.. In:

the exanpl grshoyn, nh@fcamér@irsetﬁ&&@eell Oan ey SEEL 2 perforns
t he GIS assignment in:the CFP area in a concentrat nanner exce t for the

porti oneqyk vay, eat ned area of the first piconet 1. In
addi tion, q#he@%C§t$ﬂ% $D§%¥$2%§%% nlnlnlzes t he Iength o _

leew1se, if the chtrol station 21 Qf the-secohd
'_piccheteZVCahnot_receive the beacon informatiOn.of;the
'first,picohetl (P65; thecontrpl staticn 21 ot the““
..second. piconet 2 can.cleardtheﬂsetting‘oﬁ.the unessigned
‘erea.‘t | K
_ F;GS}.lo throughrlB show’the proceSSes_Qf'setting
nnassigned'ateasfbyueach cf_the‘first.piCOnet 1. and the
second piccnet'Z‘in'tetms of the transmisston;framel
ccnflguratlons of the flrst plconet 1 and the second :
_hplconet 2. |
At the stage shown in FIG 10 nelther the flrst .
:-:plconet 1 nor the second plconet 2. sets an- una531gned
':‘~area;Jhut each is operatlng by 1nd1v1dually performlng
“h;GTS a551gnment in 1ts CFP area. Therefore,:1n-nonelof-the'
-‘transm1551ch frames of the flrst plconet 1.and-the second
1Wptconet 2 the una551gned srea for the other plconetlls h}%
-fonot set ~ T S o |
S At“the StecE:ShQWhtin;fiél il';the-cchtrcl”stetioh'

'11 of the flrst plconet l recelves the beacon 1nformatlon -

'.ﬁof the second plconet 2 and sets, to the transm1551on




of the CAP area and sets. the area'for'use by-the first,A-the stage. shown
i FIG. 18, in.'r esponse to that the.''first receive'jgdlfe 2005 '
beacon. -i nformati on. of-each other, the setting In the exanple shown; each
of the first piconet 1, 15 June. 2005 and. the second pi conet 2 uses t he
entire frane period for its prconet transm ssion,. so. that the GIS

assi gnment .i.n. the CFP area . is made in.a redundant nanner and the CAP
area is. set longer for an enough margin. In the exanples shown in FIGS. 9
t hrough 13, the control stations operate as equals to each -other, so that
tmo-prconeframasoﬁgthesanestrpqo@mev Ttharine| snLa4n @oeXi stea ﬁbwr@uoly, t he,
equal .operation ..of -eacl4.control.. station. makes it practical for three
or nore. pi senetd p$¢m@ea 2same frequency channel to coexist.. Referring to
FIG. 14, there is shown a flowchart describing the processing operation of

each of the contmoltrst atdzGMs € hid, UtdHO MGaNelis it neddrzichgst he -
operation sequence shown.in FIL.G. 9. Actually, this processing operation- is .

realized bytietdes £9914@heS€CEA OO 7ol S NEo i { o858, & QPFpIN Lat i gn

apparatus 10 set as a. control. station.” by executing- predeternlned program

codes. .. 19 colEGardd indle] oo, YELIET . Lhe- I of S cati on

apparatus |s operatl
the CcaAp’ area, set51a half af the frame period as an

‘una551gned area.

(At . the stage shown Ane FIC 12;-the control station -

21 of. the second plconet 2 receives the beacon
‘1nformat1on of,the first piconet 1 and sets the
-;_unassighed;area for the'first piconet 1 ihjthe
_transmission'frameVOf the secOn& piconet;2; t'
h | In the example shOWn, the control statlon 21 of theo' -
.second plconet 2 performs the GTS a551gnment 1n the CFP
area in a concentrated,manner except for.the portlon_
equlvalent to. the unassrgned area of the flrst plconet 1
“rIn addltloh, the control statlon 217m1n1mlzes the length .
.of the CAP area and sets the arearfor uae by the flrst |
hplconet 1 as the una551gned area.\h". - “
| A the stage shown An- FIG 3; 1n-reaponae to that 5'
;?}the flrst plconet 1 and the second plconet 2 do not |
hr!;recelve"the beacon 1nformatlon of each other, the settlhg-.w“'

”“:of the una551gned area 1n each plconet 15 cleared

'1: In the example shown, each of the flrst plconet 1

'x?frsajfr_'



as t he. contr ol statlon 1t is. assunmed 'that; in each pi conet , _
‘certain wrel ess communi cation apparat us have becone trwsguwyzggg the
procedure- |tself for setting. the control station in . station by
foil-owing ' a predetermned --process. However, each piconet is
not.directly associated..wth:the key 15 June 2005 concept of the present

i nvention so that the descrlptlon of. this procedure is skipped. |If the
Wi r el ess .comuni cat’i on appar at us is not the control-station, the decision
of decision block S1is No ‘and therefore this processing routine conmes to
an end. Omichdhet Kecamghdyiddnethe wisesl 398 corimurs datdnen peppadatfos i s
found operating as the control station, .then,it is determned in

. ep., . 1832 piashetthdrransntie sieag orso itfaar natd @Tofasdibemeniteinpi conet

eX|st|ng around has been received. If the beacon information of the other.

. pi conet ithe faRMad et irearideedn taheeddmiadﬁmnamzofan@eeha empbl ock S2 is
hb ‘that, this processing routine cones .:to an end. On the other hand,

if- the ‘beagesn inf GeftatlicRfy e roff drh @ notehRyu gbi @@1@}1118 found received, then the
frame structure of that.piconet is confirnmed on the basis of 'the received

beacon i nformation iResteRnpBds LAofheRnSfrchl bScAPbEEH ned whether
t he. unas. si gned ' found set,

__.control stations operate’as equals.to each other, so that

two piconets using a same frequency channels can coexist..

'.;Obviously,.theuequal_operation of eacbhcontrolﬁstationﬁ
makee it praCtical”for three‘or mere;picenets using:a
same:frequency channel to coexist: | |

| 'Referring_tO'FIG. 14, there_is shown a flowchart
‘deScribing'the;progessing operatien‘of eaeh'of the
coatrol atatioheacenetitutihepieoneta'fer.realizrng the -
Veperatienaequence-shewelin FIG;IQ.,,ActUaliy; this
: precessing operationjiarealized;bythe_centrei aectioe.fa
_'é?ih-therwireleeecoﬁmaaicatiopaapparatﬁsld Setﬁas a
Leentrorgstatiohpby'ereeutiag{preaetermiped prqgram:cedee;J
| “:.ihtatep.si  ﬁt ist&etermiﬁedahhether-the-QireleSS_ f
'ﬁcommunlcatlon apparatus is operatlng as the controi
.statlon It-ls,assumed that 1n each plconet,'alcertaiﬁ ff.
'ttaareless cemﬁﬁnlcatlon apparatus have become the‘coatroi.y"
'"fstatlon by follow1ng a predetermlnedhprecess-‘ However;”

‘:']the procedure 1tself for settlng the control statlon in

 1each plconet is- not dlrectly assocrated wlth the key



unaSS|gned area |s s'et as'.an. area. for use by.the .own 15 June 2005
assi gnnent .of contention- free peri od (CFP) i's dupllcated15y&mygmnp'other»
pi conet, eX|st|ng around. 1f. GIS assignnent is found duplicate with the
other . piconet, then theGIS assignment of the own piconet is changed in
step .S6. If the GTS assignment is found not duplicate,.the process of
step S6 is skipped. In step S7; it is determned whether there is GIS
assi gnment in beacon.. transmitting tine If GIS is found assigned to_the
beacon transmitting tine, then the beacon transm ssion tine is adjusted in
step S8 socdrapt hef aissd gnnesdniofinhenovenh pisongiatii the deicoMetiap the
aSS|gnnent of the other piconet and then, the procedure goes, to step 510.
If ' theGTS1{ sthint ﬁm&‘eth&se&meﬁkitgpéme beacon transmtting time, the

process. of step S8 is skipped and procedure goes to. step S10. In step S10, |

t he- unassi gned  arga tofe NS eQWRsPIEARGhiS IS Apa3teRSEL nIke e

‘nodi fication of the frame structure is broadcas into. the plconet as the

beaconllﬁéHﬂEEdI”bta@EBh 'ﬂhérH%d¥§¥HH“of”HEEH%§%% of%

stations- of the: plconets operate as equals to o pef?orn1the

operation iﬁﬂ%%ﬂlas @r%c%ssu%&"%%%ﬁr@ lé)\%eng éoheancoeend st gace: of a

pIurallty of
the other hand, if the w1reless communlcatlon apparatus

h71s found operatlng as the control statlon, then 1t is
| determined 1n.stepwsznwhether“thezbeacon.information of
thefother piconet exiStind around has been received.
It the beacon information of. the other plconet is
found not received, then the decision of dec151on block
82 1s'No,:so that thls proce551ng routine comes . to an-end
on the other hand, 1f~the beacon 1nformat1on offthe othet
taplconet is found recelved‘rthen the-frame structure of
d-;fthat plconet is conflrmed on the ba51s of.the recelved
:?eacon 1nformat1on 1n stepzsé |
-thin-step S4 it is determlned whether the una551gned
;area‘for the own ploonet is. seto)i'.n | |
| ;‘If the unaSSIgned area ls-founddaet thendthiah
'";:una531§ned area 13 set as, an-area for nse by the ownct‘.
d;:fptconet 1n step 89 and then therprocedure does to step ~7
*thdthe athéf'haha 1f#the una551gned atea is found

"-notfaet, 1t 1s determlned 1n step SS whether GTS




pi conets using a swine frequency channel: w thout 57. interfering each:
other. In the UB wireless transmssion., if two or noreis }\WR otfpsel ess
net wor ks, which are uncoordinated with each other, exist in a sanme area,
each network performs communication at a Iom15|gnal power density by use.
of an overl apping. ultra w de band. occupi ed band, so that a .. heavy
interference .may be caused. dependi ng on the. p05|t|onal relatlonshlp
be.twaen- the  receiving/transmtting apparatuses. On the contrary, if the
Wi rel-ess’ communi cati on scheme associated with the present invention is
applied toacMBywnesles§ nehwbnksonndbreeesovicd dopbicaki @Ap0CEHESY SO that
the interference can be effectively avoided.to allom/the W rel ess :

transm ssi ehthethneeathbe petM@éKSeM&shQﬂg gistygbance. .. The third
enbodi nent the above-nenti oned second. enbodi nent . , a the

control . station. off ezmh’ éﬁ§ﬁlﬁter@<e@tﬁ§1ﬂ&%ﬂ%d¥&rﬁﬂﬁ yt}f’%] &y A}PEtS | .

operate as equals to each other and processing procedure, - ere

al | owi ng tpecphiital thyn Phe PHEONSLS t 8y -
frequengy ﬂ-f’c(tjtannef to. %oex?st mnthh%?h?%terfggﬁﬁgoggc lco %t 18In t he

third enboghﬁﬁ&édointg'f?ep nggnt 'Icln’the Rl %sélgrgr]: rH: Coneﬁosunuf% a sare.

frequency channe
dupllcate, the process of step S6 is skipped.

In step s7, lt 1s-determrned whether.there.is GTS
assignment in‘beaconmtransmitting.timeh Al
If GTS is foundra551gned to the beacon transmlttlng
tlme, then the beacon transmission time is adjusted in
-_step S8 so that the asslgnment-of the_own plconet will
not oﬁerlap the assignmehthof”therother.piconet-and’then i
the procedure goes to step SlO If the GTS 15 not found -
a551gned to the beacon transmlttlng time, the process of
step 88 is sklpped and procedure goes to step SlO
| In step SlO the una551gned area of the own plconet
:}fls set In step Sll, The modlflcatlon of the frame 7
'fstructure is broadcast into. the plconet as the beacon p-
'Qﬁflnformatlon - N
TThus, 1n the present embodlment, the‘control
?:9stat10ns of the plconets operate asrequals to each other
'jto-perform theroperatlon'sequence shownﬂlhrFIG é.

'-thereby allow1ng the coex1stence of a plurallty of '

Jplconets u51ng a same frequency channel w1thout

.-




realize: coexi-stence w thout interfering each. ot her whi l e 15 June 2005
form ng a parent and daughter rel ationship among them "‘Ny®ng20bbe parent
pi conet assigns a tine slot for use for the daughter piconets and the
daught er piconets use the tinme slot assigned by the. parent piconet to
performtine slot assignnent or. GIS assignnent between the daughter
piconets.f In order to establish a parent and daughter . ‘ :
:relationship-between two or nore. pi conets., the control station of-each
daught er -pi.conet once .participates in the par ent piconet as a nornal
term nal s%ﬁ??éﬁetbnﬁe@&@hn@‘ahertrre sl ot request operation |ike other
terminal stations in the parent piconet and recursively operate the control
station. capabil iln ése AW siigreltdwes timensibiotsieht,aiinedvd diendqas ent '
pi conet to-each of ternminal stations in the' .daughter picone.ts. : '
Qbvi ousl y, UsBneioéléde metwdnhas, gvandehiatd @n@@@ﬁaﬁn@yedild@msea&eal i zi ng
control station capabilities. Also the control station of the parent

_pi conet maythass) gakise BhO4 Ssaner arHAASShEREHet @ ER) pd heorRAr ent . pi conet
may prepare an of-"the procedure or. participation between the. p| conet s,
communlcatlon at a low signal power density by use of an
"overlapping:ultra_wide band:occupied band, so that a
_heavy interference may be cauaed.dependinq on the
positional relationship.betueen-the-k,
receivrng/tranSmitting abparatusee. on the'contrary, if
'the'Wireless communication scheme associated with the
preeent invention is applied'to.ﬁWB-wireless netWorks, no
;resource dubiication'occurs,‘so that the 1nterference can
h be effectlvely av01ded to allow the w1reless transm1551on=
. between the networks w1thout.dlsturbance |
. The third embodlment
In the aboveumentloned secono embodlment aa
f'plurallty of plconets operate as equals to each other and
J}the control statlon of each plconet executes the eame-?':
'fnproce851ng procedure, thereby‘allow1ng the nlurallty of"
Qplconets u51ng a same frequency channel to coexrst f;'v
‘fﬂqw1thout 1nterfer1ng each other., | |
:'In the thlrd embodrment of the-anéﬁtioﬁ,_a"
.';fplurallty of nlconets‘usrngja same frequency channel .

‘q:reallze coex1stence w1thout 1nterferlng each other whlle y




thereby realizing the ; coexistence:ofthe piiconets w thout 15 June 2005
interference therebéetween. Consequently, according to thgs RiRSA0E .
enbodi nent, if a network to which no tinme slot is assigned occurs in such
a case as when "a new network is constructed in the same space or a network .
has noved thereto from another space, the problem of network contention nmay
be solved to resources) In .addition., an existing. .network may assi gn -
suitably performthe dynanic assignnment of tinme slots (or resources to a
network newly appearing in the sane space. in the case where a parent and :
daught er . r Epamipashi parent ornéddbeyhieen. pétaneessihop avednlg t tieemnt er f erence

t herebet ween as. with the present enbodi nent, the processing operations to
be executeHaM§1YhetM@rB¢eest picommunassi s appanat ssoartodidéer ent
dependi ng on for which. of _the control -station for the. parent piconet and

t he: daughtéorpth@nﬁiu@hh@tlpﬁﬁonews|ﬁﬁdthﬁea&@u@nt@ﬁﬂ@i@@@@t§aﬁﬂﬁd

- enbodi ment (which will be described later) . ..Ref erring to::FIG 1.5,

there -is- t}saowmarsw@nmgl@;ﬁe@wa&m@rpaﬁawﬁrﬁﬁc@ﬁ@t td e@éff&ﬂﬁ the
COEXI stence.o -
: _tlme slot a551gnment or’ GTS a551gnment between the
daughter plconets." | |
| VIn:order to estahlish a’parent and‘daughter.
~relationship between two or more. plconets, “the control-
'.statlon of - each daughter plconet ‘once partlc1pates in the
:parent.plconet as a normal terminal station to perform a
;tlme slot request‘operatlon llke other termlnal statlons
»‘;n the parent plconet andrecur51vely-operatethe control}.
.,station CapahilitiesrtbeaSSign}thertime slot ohtained_in
:theparent piconetto_each;ofterminal statiOhs{in'the
.ndaughter'piconets- Obﬁibusly;jsome'of the“terninal
-i-statlons 1n each daughter plconet may construct B
'forandchlid plconets by llkew1se reallzlng thexrecur31ver
fcontrol statlon capabllltles._h.s?l | l - |
rAlso, the control statlon.of the parent plconet may
rihngassaon tlmelslots (or the parent plconet may‘prepare an
‘--1iuna551gned area) 1n response to a tlme slot request from"
Al'cfthe control statlon of each daughter plconet regardless 7-;(*‘

'{:gof the procedure for part1c1patlon between the plconets,;'

-“?rlthereby reallzlng the coex1stence of the plconets w1thout o




two piconets usng-a sane frequency channel w thout ...int:erfering,
other.while' formng a . parent and daughter relatlonshlrsjdhé%?g5ex
shown, it is assuned that there are pi conet A. and pi conet th
2005 |ndependently operatlng ‘a network without fornming a parent.and
daughter relationship in advance First, it.is assuned that the cont
station of picconet B could receive the beacon of piconet B (Pl1).

Consequently, the control station of piconet B sends a participation

request to the. .control station of piconet B. (P12) In response, th

control stiattienfaferpicoriatrdoa®idgms . a partici pation. approval . :t

control station of piconet B (P13). The participation approval is
.performed by. thecassiggeri®nty, 0bcaoRai war koadfeepseaveti binotehdhy,

each .
anpl e

15 June
rol . -
e.
o.the..

for

exanple As-a result, a parent relationship is .fornmed between plconet A

and- pi conetf B nEhmbri he GRMtdTD In S tidkion: 196t tihe Ju L

sl ot: request (or- .a channel .tine request) to the contr OI statlon Of

pi conet - A R0 cddb TRSRANSE  ther o St atdan Qf i £ e T
rot . St atl on o .

a. tinme slot assignnent, to the cont p1 conet ( ),

this. t'm%aﬂé“%ﬁgggrdy 5%5%&&?% héy ﬂgéég“%hgrégy:é%%gaﬁp%her

Space, the;problem_of network chtention may be solved to

Ltime

eturns.
At

 suitably perform,the dynamic assidnment'of time slots (or

alresources),l In:addition} an,exietingrnetwork.may assign
résources to a network nenly appearing in;the same space.
In the case where a’ parent and daughter
relatlonshlp is formed between plconets to avoid the
1nterference therebetween as_w;th the presentrembodiment;
the;prooeseingnoperations-to;be-exeouted-by.the wireless
”Commnniéation apparatds-are,different.depending on for
‘thlch of -the control statlon for the parent plconet and
rthe daughter plconet.functlons,-unllke the above~
7rmentloned second embodlment (whloh will be_desor;bedh

”_later)

.;ReferrinoitanIG,-lh;fthere*is;shown_an'eXamplehof':'

“~ffanﬁoperatfon;seqnencefforireaiizingftheVCoekistenceVCf,-7
-“ftwo plconets u51ng a same frequency channel w1thout
“,?flnterferlng each other whlle formlng a parent and

hi ndaughter relatlonshlp In the example shown, it is -

d';assumed,that there are plconet A and plconet ‘B, both

"*{f-60°




time. slot: a55|gnnent by a dlrect frane or:by a beacon -MW|tten with'a
tune slot as.si'gnment. result . The The:. time, slot . fSHimepyBN-t is
returned in a nethod in. which :the. control station of piconet A
notifies, within piconet A -a beacon witten. with the.tirine. slot
assi‘gnnment in, piconet A for exanple. Alternatively, the .control' station
of .. piconet A may directly send a transm'ssion .frame witten with time slot
assignnent, information to -the control ‘station of,pi:conet B (a direct
frame) I'n the latter, the control station.of piconet B may confirmthe
recept i on iofdagrendaranisniasd it frane natwdisk oonthicolt statmiong of pi conet A
(P16.). The control. station of piconet A notifies the beacon

Wit hi n. . pipaoosret . andA dRlght ebthece et roghip | i pdtascd he i nformati on .t hat
time slot assignnent is made for' piconet Therefore, piconet,B nmay operate

pi conet B. by userafrsthe igssisgaeduticle t$a8t the COATRBUERLLY 4 ohf oBi conet B is-
new-y - constructed in a sanme space in.whichpiconet A exists or piconet B has

moved t0 tdiesorSiTR SRACR 'ddie FORIIEMp i eGP e Uhdins degpiconet A can
be solved.. to dynam cally assign the time slot (or. resources) Tor

operatlng p'Conetoﬁseaﬁ%nQQQtr?heskghkggl %%aQ 88”8% BicBpkifkes. the

'sends a participation request to the,control statlon of
piconet B.(Plé)} In respohsé,thecéﬂt:olstatibn Qf
,.pi;dnét Alreturns.a,participationzappravalﬂto;the‘control‘
",station of piconet B (P13). ‘Thé pafti:ipation approvai is
peifo#méd‘by the assignmént'of a'netﬁork address and its
fetufn;fbr egample. As éfresﬁlt, a_parént'rélatiohsﬁip is
c‘férmeq5betwgén piconet_ﬁ.andlpiéonefiB.

Then, fhé-éontrol ététiénjéf-the.picoﬁet B.sends a
 £ime'sldt requesﬁ (éf.g éhanpel_timé'réqueétj'to tHe
-cohtroi'statioﬁ of picéﬁet-A (P145 - In response, ‘the.

control-statlon of plconet A returns a tlme slot |
_‘:a551gﬁment to the control statlon éf plconet.B (P15) At
"“'thls tlme,rthe control statlon of plconet A may send thé
'timerslot a551gnmén£ by.a dlrect frame or by a beacon
**wr1tten.w1th a tlme slot-3351gnment result )
| ] VThe tlmé siot a551gnmentrlsrfeturned 1ﬁ a method 1n-  11'
twhlch.the control statlon of plconet A noflfles, W1th1n- :
":;ipiconét A; a beacon wrlttenrﬁlth the timerslot a551gnment,

‘”1n plconet A, for example.:.Alternatlvely, the;control _




beacon written with. -the. operation. of piconet B within apparatus
builtﬂin pi conet: B can request the control station of pigpngle Bosfor a
"time slot assignment. (Pl9) In response,. the control. station of piconet
B reassigns a portion the: time slot: aSS|gned by piconet A-before to notify
it. 15 Juhe 2005 First, the existence of, detected by'.receiving a beacon"
signal - froman adjacent apparatus. of piconet B may return.a reception
confirmation. (P21) In UAB-wireless transmission,. if tw or nore

uncoordi nated UAB wirel ess. networks exist in-a same area, each network

per f or ms. coraAtLATiTe atfi. gri catnegt |1Zowmesy giiate qawers edehsd tmdnsmﬁ%mj‘n an
overlapplng ultra wi de band occupied band, so that,'ddepending.on the

p05| t i onal fralatvmonsbrp witet ieere <t \ﬂdt@lgnxﬂe’rﬁflslrﬂﬂdrjxﬁg:ﬁﬁpaio’:lt uses,
.he.avy . interference occurs. If the operatian sequence between plconets

shown in Hie otic appidiemsh tor tﬂl&dﬂé& W @ eSS GOMNINGAL | 0fnSEREME. , no
resource overl apping occurs, so that the interference may be. effectlvely

avoi ded, - ther@hy, w@ld %ﬂ%gsoli\/\%ﬁﬂtrl%r@%gftﬂl%m@% %Wé&;@ﬂ{ 't}]%rference

between netvvorks Referring-to-FIG 16,. ‘there is shown art
' receptlon of the transm1551on frame to the control

. station of-plconet A.(PlG)
- The-conttollstationof piconet A n@tifiés the
ubeacoh Within;piconet”A”(PlT).. The“beaeonhihdicates the
"informationrthat time siot-assignment ts made for‘piconet
"B. The;efote,'piCOmet,B‘may.operaterpioonet:B by use of
“,the essigned timehslott |
- Consequently, iftbicomet B'istnery-constructed in
a. same space 1n whlch plconet A ex1sts or plconet B has_.
Amoved to the same space, the problem;of'contentlon inside
'fA”plconet A can be solved to dynamlcally a551gn the tlme ..
l,slot (or resourcesf for operatlng plconet B |
The control statlon of plconet B. notlfles the
.beacon wrlttenlw1th the operatlon of plconet B w1th1n
'plconet B (P18) Further, the communlcatlonhapparatuS'
Mibullt 1n plconet B can request the oontrol statlon of
-:'“fplconet B for a tlme‘slot a551gnment (P19) | In response,fs,ﬁ
'7j1?the control statlonAof plconet B-ree551gns a portlon of
“the tlme slot a551gned by pleonet A before to notlfy 1t ti

'“by the dlrect frame for example (P20) Ihetcommunloatlon":

e :




descrlblng a' proce55|ng procedure of t he control station' for realizing
t he coexi stence of.-piconets by avoiding interference thergipet2oasn: while:
fornlng a parent and daughter relationship therewth. Actually, this the

: processi ng operation' i-s realized by the control. section '[5 June 2005
statlon for ~exanpl e (step S21). |f the beacon si-gnal has been received from
an. adjacent station, it is attenpted to participate in this exi sting

adj acent ‘pi conet as a daughter piconet. In this case, the address

i nformation of the adjacent station piconet is obtained fromthis beacon
|nfornatloﬁpperebUSSQE)plBexet Bheapbtatned addeesptiofhormation is conpared
with the address information of the [ocal station to determ ne whether the
addr ess of cohéikmetliost 4PRdh.i s newer (step S23). 1f the address of the-

| ocal station found is newer, the participation request is sent to the

control station ofn tUws: adi:ae:]eé’tis pi eaneti {Sstap, S24)wanthr des.es ni nes whet her
the partici pation approval. fromthe .adjacent piconet. has been received

(step S25)unbberdingeent inp @irbhespant isbPRLT 0R: apP5QVal séﬁéegrég’f") the
operation of participating into this adjaeent piconet is conpl eted. As a

result, théaéﬁuﬂé’s%rplﬁ@f‘ﬁ&rﬁé-“c&ﬁmﬁ?@éﬁb&?tgg 018t DegAd) A56L, P! conet.

belng the par ent
'den51ty by use of an overlapplng ultra wide band occupled

' band so that;;dependlng‘on the,positional relationship
:between recelvtng/transmlttlng apparatuses, a. heavy ..
';nterferepce_Oecurs. if the operatlon sequence between
1picohets showe in FiG. 15 .is applled“to the UWB'ereleSS.
communieatioh SCheme,‘no reseurce overlapplng occurs, so
‘that the 1nterference may be effectlvely av01ded thereby.

: .allow1ng UWB w1reless transm1551on w1thout 1nterference_

'rbetweeninetworke. | | |

ReferfinthoeFlG} 16; ehere'isrshown a-flowchart-,
'.descrlblng ar proce551ng brecedure of the control statloe
'i:for‘reallzlng the coex1stence of plcenets by av01d1ng the
tlﬁterference therebetween whlle formlng ‘a . parent and
:i;daughter relatlonshlp thererth .Actually,_thls
{ﬂéproceselng operatlon 1s reallzed by the control sectlon f_':-'
;- 67 of the w1reless commeﬁleetion apparatus‘lo by o
' executihg éfedeterﬁlned-pfogram codese. |
| Flrst Vthe ex1stence ef an adjacent plconetlle-rt

:detected by rece1v1ng a beacon 51gnal from an adjacent

" {6'3:-' SRS




pi conet. Subsequently, the transm ssion tine slot necessary for the |ocal
station piconet may be estimated. Next,a tine slot requesiureopgnt to the
control station of the adjacent piconet, which is the parent piconet
(step S26). If a tinme slot assignment cones from 64 15 June 2005 that
control station (step S27), the reception confirmation is returned to that
control station (step S28). Subsequently, the operation of the piconet of
- the local statkgn fére@§£m§gg(ngg%yagyyy_gned time slot (step S29).
Thereafter, when a tine slot assignnment request fromthe comuni cation
station of the picppet oc, ti o] S, : ication may
pr cpp t_h%f_i)ggcoh @i%ﬁéf él%ﬁ r’r%gsgﬁotr.é%%lt{;ﬁaeno%#og? h?l

be performed by reassigning this assigne and, if

no beacon sigr S receiv adj acent. s ion in ep S21
or the add?ggghgp%tﬁggﬁbé%’ sq%t?%nggggg%ﬁgg %ﬂ;%%gEfééﬁéEgn%n %b&gnet IS
found not ngﬁ [.in st%ﬁ 52 %_then t he oss%pilit faor,the | oc

€

sting’ ad)ace o ) r|1 %E‘&tsl on to
operate as pagent piconeﬁ”isrﬁ% et fled’ th%ﬁﬁﬂ%%r
participation_reques
- &

_ t fr%p1the adj.acen .statign1:as been r%Feiveg,or not
i s deterninE@°Fst ep 3G ion

ess I1Information o e adjacent sta
piconet is obtained from this beacon information (step

- 822).

Next, the obtained address information is compared

with the address information of the local station to
determine whether the address of the local station is
newer (step S23). If the address of the local‘ station
found is newer, the participation request is sent to the
control station of the adjacent piconet (step 824) and
determines whether the participation approval from the
adjacent piconet has been received (step S25). Upon
reception of the participation approval (step S$25), the
operation of participating into this adjacent piconet
is completed. As a result, the daughter piconet can be
constructed with the adjacent piconet being the parent
piconet. Subsequently, the transmission time slot
necessary for the local station piconet may be
estimated.

Next,a time slot request is sent to the control
station of the adjacent piconet, which is the parent

piconet (step $26). If a time slot assignment comes from

64



When a participation request has been received fromthe adjacent station,
the adjacent station is made to participate in the | ocais girt2005 net wor k
and an address is assigned to the adjacent station and a participation
approval is sent thereto (step S31). This participation approval includes
the address assigned to the adjacent station. 65 15 June 2005 Next, when a
time slot request has been received fromthis adjacent station (step S32),

it is determimed MOther tBeaasshonmeitePf §he) 11 nmppgl ot Ynis

practicable (step S33). If the tinme slot assignnent is found practicable,
the tinme slol,3S@RM 15§ Sehk t]:‘i’ieqt hat, a%k@aclﬁptco%ttq:tdlong(t%ﬂ%rﬁ?’@ '
Subsequent |y, the pilconet of theuloca station is operated 1 n an area,

ot her than qg%e%§signed, time slot (step S35). In the exanple shown in
FIG 16, a parent and daughter relationship is forned on the basis of the
address infg&gﬁtion of the control station in addition to the sequence in
whi ch the pi'conets are constructed. For this address, the identification

o on uniaue L. squl PN Rhugloal ) coueh gt MG (haehine Sontrol
a nem’nDdelloggir%&%E%bnf%gﬁé%ggied on the assigned time slot fstep

S529). Thereafter, when a time slot assignment reguest

from the communication station of the piconet of the

local station occurs, the communication may be performed

by reassigning this assigned time slot.

On the other hand, if no beacon signal has been
received from the adjacent station in step S2Z1 or the
address of the local station obtained from the adjacent
.piconet is found not newer in step 823, then the
possibility for the local station to operate as the
parent piconet 1s determined. Namely, whether a
participation request from the adjacent station has
been received or not is determined (step $30).

When a participation request has been received
from the adjacent station, the adjacent station is made
to participate in the 1local station network and an
address 1s assigned to the adjacent station and a

~participation approval is sent‘ thereto (step S31).

This participation approval includes the address

assigned to the adjacent station.
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parent and daughter relationship between piconets in accordance with the
address information can set the wreless comuni cation gpAdaigas havi ng
the old address to the parent piconet and, at the sanme tine, recursively
construct daughter piconets by the mnreless communi cati on appar at uses
having nore up-to-date control station capabilities. The control station
of the parent piconet 66 15 June 2005 may not necessarily sense the

existence of daugiygr., - PEPNSLE G IS SAULILEECHa B RN Bl HIE 17,

there i s shown anof%er exanple o an op era% %n Séquence or realT zi ng the

coeX|stence Pémt%REg §B§g%?B¥ %ﬁ%{%kﬂg the?hégé&;:%%cﬁtth rebetme whil e

form ng a parent “an ions ere t hat,

in the par i canet and the daught s i dope e netmork i s, operated
with the tréﬁ%%¥§5|o 9r & %ﬁ? BFheg§P?uc? PE shoWhePh G 7.
From the control ion of t are i conet acon signal of the

par ent Ploﬁﬁﬁﬁt%%? n{SF%pt%§3g Qﬂ%er%ﬁtﬁﬁﬁﬁ S AT 12 HHEHEES T Hed

perlod (P31) On the.side of the control statlon of the daughter piconet~
“when ' const %%?@n@rﬁﬁelﬁég&ﬁveﬁjﬁ?cEﬁ@? Slpty 3 Hionresnt é§sﬁ§ﬁﬁeﬂF2request

(an unaSS|gned GIS)-is sent:
: hat adjacent statlon (step S34).

Subsequently, the piconet of the local station
is operated in an area, other than the assigned, time slot
(step S835).

Tn the example shown in FIG. 16, a parent and
daughter relationship is formed on the basis of the
address information of the control station in addition
to the sequence in which the piconets are constructed.
For this address, the identification information unique
to equipment (physical}, such as MAC (Machine Control
Access) address for example is used. In this case, the
new address denotes a new model. Therefore, forming a
parent and daughter relationship between piconets in
accordance with the address information can set the
wireless .communication apparatus having the old
address to the parent pieonet and, at the same timef

- recursively construct daughter piconets by the wireless
communication  apparatuses having more up-to-date
control station capabilities. The control station of

the parent piconet
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"the daughter piconet's con'striictibn.request in the contention access
period-(CAP') .of' the..parerit piconet. (P32) from.thet5 june2005
daughter'.-pi.con.etf. the..cbntro.1 stati:on -of the., parent pidonet' sets
t he' unassi . gnedLarea for--the_daughterfq'.piconet_because a daughter-

- pi conet - construction request. has been..received and~tra-nsmts a' next
parent pitone . t 15 June 2005 beacon. S|gnal including the unassigned area -
i nformat.ion, thereby notifying the unassigned GTIS (P33) Receiving the _
par ent picOnet beacon signal including the unassigned area information, the
control sty grelofnadrs slight esepieoiet stimttenoperatdagptiter daught er

pi conet in that unassigned area,. transmitting a daughter. piconet beacon
si gnal - ( P.B4joneits tin sthoneate dpmce. area that is used for, the. t;

rani smissi.on of...the parent piconet is set as an unassigned area on the
si de of the dauglederpiiogneb. FR@.thar,, theeei Wisnghidwe: daughleer pi conet
beacon signal, the control station of the parent piconet,my use its.own

unassi gneck:adgsl d oo Knaw datat fvn dadghtere m&@&%alhﬁuhfetfhef ormed. . Thus,
if the daughter piconet appears in the.state

coex1stence of two plconets by av01d1ng the 1nterference H
therebetween while formlng a parent and daughter
'relatronship therewith.ﬁllt is_aSSUmed‘that,'in the parent:
piconet and the.daughter1piCQnetf;the“network”is operated
" - with the transmissidn:frame'peried havingdthe structure
shownfin_FIG. 7. | | |
Frem the contrel statidn-of-the parenthpiconet,ea
.beacgn_signat-of theparent'picenetisxsent tb'the,g.
| dauqhter.__pieonet in a p.;:eaeﬁermiaed périad (P31) .
~On thelside‘nf-the“cdntrol.stationﬁqtnthéfdaughter
‘pieonet,'when Constructindrthe'daughter pidonet;.a time
Sslot assrgnment request (an una851gned GTS) is'sentdas.
the daughter plconet's constructlon request in the‘,*
'contentlon access perlod (CAP)lof the parent plconet ‘
| P32) | | | |
L If a: tlme slot asslgnﬁent request has been recelvedih' ,:dii
"from the daughter plconet, the control statlon of the
*{tpareht plconet sets the una551gned.area for the daughter
'ffprcenet because a daughter-paconet constructlon request

has been recelved and transmlts a next parent plconet

: 67 '




with no .time slot assigned at -all in'such a:case as when the daughter

picoriet is newy constructed in a sanme space of the parenjunpi2goset or the-

daughter' . pi conet has noved from another space into , the: parent piconet,

t he problen1of the contention between networks can be resolved to .dynanmic.
assi gnnent' of assign resources to any other network. that newy. appears

~ 15 June 2005 Subsequently, the beacon signal.of the parent piconet is -

transmtted by use of the unassigned area of the-daughter piconet (P35) In-

UMAB wireless transm'ssion, if. two or nore uncoordinated UB wirel ess B

net wor ks e&?%@otnSagBahelatbadlneathenEMMsskgpedfarea tofiounatadbhpn at a

| ow signal power density by use of an overlapping ultra w de band occupi ed.

band, so tbatredepeodifiginonthdeunpsositheaatTselnsspnship.. bet ween

rece|V|ng/transn1tt|ng appar atuses, a heavy interference occurs.. If the

oper ati on sequencedetwies) i< gratehts howbrhdt G odk digmaap! i ed to the LB
Wi rel'ess comuni cati on scheme, no resource -overl appi ng occurs,, so that them

i nt er f er entec IRy Deg et khié eehh ¥el yn oy 0k £E4, 14 REERDYI 0d) | OV NGoAMB, Wi r el ess
transm ssi on w thout disturbance between networks. beerrlng to- FIG—18
there is Sgﬁﬁfhéh of'@M@hééﬁghter plconet starts operatlng the.
daughter plconet ;n;that unassigned areaf‘transmlttlng a
- daughter pioonet'beaconsignal (P34).'At'thrs moment,.the
uarea.that isﬂused'for,the transmission of@the-parent |
piconet is'setnasan-unassigned area'on'the side.of the
daughterpiconet._. | |
| Further, reoeiving‘the daughter-piconet beacon
- signal, the control statlon of the parent plconet may use
its own, una551gned area to know that the daughter plconet'
;has been formedn o | | |
| .Thua;-lf'the:daﬁohter pioonetnappears in the state
‘.iwith no time'slot assignedratlali'inHSuch aroase‘as When
itthe daughter plconetrls newly constrncted-lnla same space-]
‘_aﬁof the parent ploonet or the daughter prconet has moved
'from another space 1nto the parent ploonet, the problem
:-of the contentlon between networks can be resolved to"r
:rfsultably perform the dynamlc a551gnment of a tlme slot
'h(or resources) Inladdltlon, the parent network can-‘

-a551gn resources to any other network that newly appears-

dtln the same space




describing a processing procedure-of the control station of the parent

pi conet for- realizing;'the coexistence of . piconets byis Amei2dosg
-the.interf.erence therebetween in accordance. with', the.operation
procedure' bet ween. pi conets Shawn in FIG 17. Actually this processing .
operation’is -realized by executing predeternlned program codes by the
control section.67 of the wireless comunication apparatus 10, which.
operates as the control station of 1 5 June 2005 the parent: piconet. Flrst
in step.S41, it is determ ned whether the wreless comunication apparatus:
itself is operatifpeiuendlobntths haadomigral g vibeerasendommuni cat i on
apparatus is found operating not as the control. station, then the decision
is No in sPeégesal, l@tpbnambhtednhyuﬁ@@eeélhlgerlomwmgn@@n@sea ¢H an.
end. If. the. wireless cor nuni.cation_.,apparatus is found operating as
t he controthetéeu@htertpleomhtetm@hEd in. step S42 whet her - a daughter

pi conet .construction request has been received. If the daughter pi conet .
constructi on reqttesttmmgu\mim@mst hirsarmoeesisig IrfouWnecams to an end If[ .

“the .not been received,. the decision of step S42 is No,. upon
uncoordlnated UWB w1reless networks exist in a same area,
each network performs conmunicatlon at a low 51gnal power
den51ty by use of an overlapplno ultra w1de band occupled

- band, eo‘that, dependlngnonothe;posltlonal relatlonshipt
between receiving/tranSmitting'apparatusee, a heavy
‘interference occnrs.,;If'the operationsequence'between
piconets shown ianIGQal7 ie apptied tolthe ﬁWB wireleSS

..¢oﬁmunication echeme, no resource:overlappingtoccurs,so
tthat the interference maytbe'effeetiVelg avoided tnerebf
allow1ng UWB W1reless transm1551on w1thout dlsturbance
between networks

Referring tolFIG' 18? tnere-ie shownea*flowchart'

"descrlblng a proce851ng procedure of the control statlon -
"of the parent plconet for reallZlng tne-coerlstence ofl

'..nlconets by av01d1ng ‘the 1nterference therebetween 1n
accordance w1th the operatlon procedure between plconets

‘;‘ shown in- FIG 17 .Actually, thle proce331n§ operatlon 15;1

"reallzed by executlng predetermlned program codes by the;

[_control sectlon 67 of the w1reless communlcatlon

apparatus 10 whlch operates as the control statlon of




daught er piconet construction request-has. been received, then the

i nformation about the transmission tine slot. (the time) meagesapy for' the
pi conet is. obtained in step S43.' practicabl eto..set the, -
correspondlng transmission tine If the unaSS|gned area cannot:. be set, the
‘decision. conmes to an.end. If the unassi-gned. area.. can be set :t hen

15 June 2005 it is determned-in step S45 whet her a change IS .necessary to.
the existing tine slot-assignnent.. [f the change is hecessary then the -
time slot assignment in the parent plconet is changed in step . S46. If the
change i s Hbe h@é@@%a@&comﬁe process of step 54'6 is skipped. In step
547,, the unassigned area is set in the parent piconet. In..step..S48_,.
this setting i S thiaresmi tited tegs Sdie bdaden dertfeommimteiconvhaft Here tpay ent

pi conet, upon 'which this processing routine comes to an end. Referring to
FIG 19, therelesssemmmumudatwmﬂwappaﬁkfug|imsenfiieoeeeﬁaugn@raeedure of
the control 'station of the daughter -piconet for realizing. the coexistence
of 'pi conet shdycawoidli ngrdtieon Nt er ference t herebetween in-accordance with

t he operation, procedure executed between Qperation . .is.. realized.' by

the}Controf_tseCUHO&h@7wQEeH@%S-communication apparatus is found
,Qpetating not as the eontrolstation,.then thebdecieion
is No in step 841, upon which_this'processihg:routine
comes_to-an.eudu.wlf.thewireleseucemmunibationﬁapparatue
ie found Qperatiug aS'theecoutrol‘statien; it is
aetermined in etep S42,whether a daughter-biconet
'.eenstruction tequeet has been.feceived-
| If the daughter plconet constructlon request has
'.not been recelved the dec151on of step 542 is No, upon
“_whlch thls-proce331ngroutthe_cemes tqean.end, If'the -
, daughter'picenet constructienlrequeet has. beehireeeived;3
Athen the 1nformatlon about the transm1e51on tlﬁe slot'
.(the tlme) neeessaty for'thep;cehet ;s obtalnee in steﬁ
h543;ff : S - , T . o
In éte§l544 it:isfdetérﬁinéafwhéthér“itTis:"
ﬂ'f¥pract1cable to set the correspendlngrtransm15510n tlme~;
h:t;slot as an uuassigned area ‘in the parent pleenet.i‘f;
| If the una331gned area-cannot be set; the dec151on

fln step 844 1s No, upon whlch thls proce551ng routlne

'“fcomes to an end-. If the1unassrghe@rarea_can be,set,,then'ﬂf

i 7th7:7




t he piconets'shomn'in FIG 17. Actually, thls proce55|ng mnreless
conmuni cat i on- apparatus 10 that operates as _.the. contr@ ssleidgogn of the
daught er piconet by :executing predeternlned progran1codes First; in step

S51, on & basis of user .instruction for exanmple, it-is. det er mi ned
mhether.‘thefﬂwﬁreless-connunication apparatus has received an-instruction
for. operating as the control station... 15 -June 2005 1f the wreless

conmmuni cati on apparatus has not received the instruction, the decision

bl ock S51 is No, upon which this processing routine cones to an end. If the:
wirel ess cHbmimi dat ¢ oniappaiatsiseha$d T eded et tdhechamsé ristion, . i s :
determ-ned in step S52 whether a beacon signal of the par ent plconet has. .
been. recenaedssafyttmaNheeﬁx&amlmgnmnmn(Eﬁdtﬂhgﬂigﬂmémﬁ has not received

t he beacon si-gnal ; .fromthe parent piconet,the. decision block S52 is No

and the wirel ess IOMRMIEANGRN iapPRalssroherales ta% HhewcniRol  station of
an ordinary piconet. instep S53 to transnit a beacon signal, upon which

t hi s -processs Nghmandt | 18 CAMSatdh @b 8Mhet 1 dihg, deix?set&&f@wé" cation .
apparatus has. received the beacon si gnal fron1the parent piconet, then. a .

transni ssipn Ehémcﬂr%e (0 ﬁd@ewr ytI'IeQ Itcn?esga&@@@ép p.%ﬁf:@ne‘t I's
estlnated instep S54.” In step S R
- is sklpped ' ‘ I
In step;S4f; the:unassigﬁed area is set inhthe
. parent picohetaﬁiihvstepn548+_this,eettihgqrs-trahsmitted_h
as_the.beaCOn inforﬁation of the'parent-pieonet, upon
‘whieh thie proeessihg routine Comes:to ahfend; |
Referrlng to FIG 19 theretiS'ehewh a flowchart:‘-
:descrlblng a proce581ng procedure of the control statlon
'._of the daughter plconet for reallzlng the.coex1stence of
p;conets by avordrng the 1nterferehce-therebetweeh‘1n-‘r
,aecordance'wrthathe-eﬁeratien.proeedﬁreeeruted'betweeh-
;the piConets showh'in.FIG. i7. Actually, this precessihé :
"hoperatlon lS reallzed by the eontrol sectlon 67 of the
'w1reless communleatlon apparatus 10 that operates as the
-control statlon of the daughter plconet by exeeutlng‘
';predetermlned program codes._hailzkai”‘ 7 g
| ~3F1r$t; in step 851 ona:baeie-ettﬁseraihétfﬁéfi;ﬁ?
’frer'examﬁié, 1t 1s determlned whether.the.w1reless-e}'rlh
comﬁunicatioh.apparatushas-reeeaved-anqlnstruct;on'forff“:

. operating as the control station, . . .




t he daught er. pi conet constructlon request is'.transmtted .No ., and t he
procedure 15 June 2005 returns to step S54, in which thed §@esiHossion tine
slot necessary for the daughter piconet is estimated again, transmitting-
a daughter piconet construction request to .' the parent piconet. On the
other hand, if the setting of the unassigned area in the parent piconet has
been confirnmed, then the setting of an unassigned area in the daughter
pi conet” is perforned in step S57. In step S58, the setting of the
unassi gned area is sent as the beacon information of the daughter piconet,
upon whi ch this pfotéssimgelessi nempmonésatdoanappadatSspphemant: Wile the
preferred embodi nents of the present invention have been described using
speci fi ¢ tmyamsiveslidthadelsertiptdtoion,s ther dddissiiaratd veclp@sioses Nyl y, and it
is .be "understood that changes and variations may be made without- -
departi ng dpamiithe-lspidid mfocnpag @futithe cppended 6 ainws. hFadustrial .
Appllcablllty As descri bed, the present invention describes an ‘excellent
wirel ess. wmma;@wrtamﬁﬁmm ap@dxewsls He received the =
1hstructlon,.1s_determlned_in step 552_whetherta beacoha
signal of the parent piconet has been received.
If the'wireless_commuhication apparatusihas not .
‘received the beaeon,signalﬂfromﬂthevparent_piconetr.thef;-
‘decision block 552 is No and'the wireless communication
. ‘apparatus operates as the control station of an ordinary
picenet‘in‘step's53 to transmit a beaeon-signal, upon
which this processing routine comes tejahVend.g:
If the‘Wireiess commﬁnicatioh-apparatﬁs'has‘
}recelved the beacon 51gnal from the parent plconet then.h
fa transm1531on tlme slot (or tlme) necessary for the :
daughter piconet'is eStimated in. step'S54:1 In step S55
'-the daughter plconet constructlon request lS transmltted
1n_the cohtentlon.access perlod (CAP) 1n the parent
.picone't'. RN
In step 856 the beacon of the parent plconet 1s ,“'
'Ei”recelved to determlne whether the settlng of an |
i';una581gned area has been performed

o If the settlng of an una551gned area has not been‘u'

rApeerrmed, the'decrsrongblock5856rlsfNo;and~the prOcedure:”'




coexi stence - of a plurality of wireless networks 15 June 2005 contending
each’ other on a sane frequency band,. excellent .wirelesg gEBgpscation
control apparatus and wirel ess. connunication control nethod which allow
the. suitable. control of the. comrunication operation.in each of a
plurality of wreless networks contending each other on.a .sanme frequency
band, "and an excel | ent. conputer program supporting these capabilities. As -
descri-bed, the., present. .invention. , provides. an. excellent wireless
comuni.cation system excellent wreless communication control apparatus.

and - wi r el essteomuns cat s Bontimlwikthothe: atneh s B SR entmes QT er-
program whi ch all ow.the coexi stence of .a plurality of personal area

net wor ks p@e@essafyff@gueﬁ@ydm%m@& PYcdnde-i di v simiednl 4d0iexi ng a
transm ssion frame period only by performng control bet ween -transm ssion

appar at usesr 25 i € Nigg CONM LI B At ANShet ASoHESEILDRS: fhg.dlesent

invention provides an .excellent w reless communication System, an
~excel l'ent tﬂ@rﬁg§@§t jication control apparatus. and wireless . :
communi cat i on “‘control” net hod, - and an ‘excel | ent program new networ k has been

gggg; ructed in aos3PR SRALE Aard, "IN NATCTRYSY  RELCLALLEL 0t her

area. in the parent piconet has heen confirmed, then the
'lsetting of:eh_ﬁhassigned:area ih'the eaughter pieonet isee
~Jperformed in step S57.. ... .. |
,In:step SSB; the_setting'ef the unassigned area is
' sent as the beacon ihfermation_of the daughter pithet,

upon which this processing routine comes to an end.

~Supplement:

Whlle the preferred embodlments of the present
‘flnventlon have been descrlbed u51ng Spec1f1c terms,.such
sdescrlptloh 1s for 1llustrat1ve purposes.only, and it'is
'hto be understood that changes and varlatlons may be. made‘L
e:w1thout departlng from the Splrlt or scope of the‘ )

‘appended clalms

'-j:Industrlal Appllcablllty
Rs descrlbed the present 1nvent10n descrlbes an

‘:;excellent w1reless communlcatlon system Wthh allows the f

',fcoex1stence of a plurallty of w1reless networks_.{ o
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for exanple, allow to. solve.; the.problem.of the contention- 15 June 2005
assi gnnent. of time slots (or resources). As described angs §grosghisng to the
i nvention, beacon signals are transferred between the control stations
exi sting on a same channel’, which allows to understand the frame structure
of the destination network, thereby changing the tine slot assignnent so
as to avoid the . .collision with the guaranteed tine slot. of the own .
net wor k fr0n1the., status of. the ..guaranteed. tinme, slot. As described
and. according to the invention, on the basis of -the guaranteed tine sl ot
status, ancantantdtndpecasiedotiosr tdre 4 r ansai 55¢Qhekyy thendlesétaal i ont net wor k
may be set as an unassigned area of the own network, thereby realizing the
transm seipslewhi Comawel cist 1de €Oht 61 Ofppaddfusd hend nforgmtion of the
destination network. As. described and according to the invention, if an

unassi gnEdcéﬁuﬁ@niéaﬁﬁén%ﬁﬂ?oﬁ%étM'M@l&?tmo‘?ﬂ {4 Ssu HNasHd gned area _

may be set’' as an area for use by the own :network for transm ssion',

t her eby mbﬂeralp&flrahétaoﬁuﬁcaémlhé;& LiSh il anpfy, the own net work

does not . networks coexist on -a sanme C recelve a eacon si gnal

from ‘the dgfﬁiéj?f‘{ Oagﬂﬂe@f&sstﬁstwaﬁ?é’ %@éﬂc?‘}?gd g S Lhe,

unassi gnea ar ea- nma
- same fredquency band and an excellent Computer program

Vjsupportlng these capabllltles
As descrlbed,,the:present.inventionqprovides.an:
excellent wireless communication system,’exceiient
u‘wiréléss Communication control apparatus and'Wireless
communication—control'method, and an;excelient-computer
‘;.program Which'aliow,the'coexistence-of.a piurality.of
personal area networks on a same frequency channel by
'ftlme lelslon—multlplexrng a, transm1831on frame perlod
‘ponly byrperformlng control~between transmassaon
grapparatUSes providingtcontrol stationsr
| : As descrlbed the present 1nventaon prov1des an k
"fexcellent w1reless-commun1cat10n system?ran excellent
3!tu1reless-communlcatlon~control apparatus and’wrreless
icomnunlcatlon control method and an excellent program '
J“f*éuhlch when a new network has-been constructed in a’ sameau
A*ispace or a-netuork-has moued thereto frou,anotner space
o 1for example, aliow to solve.the probleﬁ of the contentlon

fbetween networks, thereby su1tably performlng the dynamlc.
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cleared, thereby realizing "a nethod of effectively. using: Alternatlvely,
one control. station may issue a nefwork construction rMearRatbobe. t he ot her
control station, thereby performng tinme slot assignnent between the
networks.: The construction request to the other control .stati.on includes
a.participation request for participating in the network and a time slot
request for requesting. the other control station for tine sl ot’ aSS|gnnent
‘As described above and according to the invention, the. communication

term nals under the control of the wrel ess base station in the parent

net work ressssymetyt havetindesvbtel ess baseustes) on capabilities and,
within a resource scope of the own apparatus assigned to the mﬁreless base

station, assign 7esUyesHedl ahdielo reiNY i atheon niveihniFilRal, S Hanger t he'
control ‘of the wirel ess base station, thereby allowing to conflgure t wo. or

nor e"" net \A@wﬁalg\haﬁ@ BE £ BUAF AAUSEE, B0 iR dhshurdr each piher. 15 June .

2005 CLAIMs: 1. A wireless.comuni cation control apparatus conpr|5|ng a -

comruni Catéf?f's@i)x%r&h reans. f o, meri Or%ir}%?u B 'tcd"‘hl rf&%ﬂc?' I n

accordance W th a resource aSS|gnnent ream si gnal of a
first - pe frame structure of the destination network, thereby '

riehanging the‘time,slet assignment‘so.asato aveid‘the
feolliéion With the guarahteed time slet of.the own
-network from the. .status of. the guaranteed ‘time, slot
As descrlbed and according to the 1nvent10n, on the
basis-of thejguaranteed'tlme.slot‘status, an area to be
used for the-trahemieSion'by the deetination hetwork:may
. be set as aniunaSSighe&farea of-the-ewn network;rthereby
tealizihé thehttansmiesionhwhich avoide'the.bcllisionk
::'with'the infotmatiOH df‘the destinatiohhetWOtk_e
Aedescribea'andaceoraing'tethe'inventicn, if an
' unassighediatea'is_setjeh:the destinaticn;ﬁetWork; this
'”}‘.hnassigned area:may bé.sét-asian-éie;:forfﬁéé by-the owh
h':e:network for transm1e51on, thereby making a. plurallty of
:atnetworks coex1st on a same channel
| :__If.the cohtrol_etationsof_the:bwh netwotk”dqesfnot
i’freceive a“heaceh'sighal.trcﬁfthe'aeetihatien~hetWOrk .the??
-_:above—mehtloned settlng of the una551gned area maylbe'i‘
;cieared,.thereby reallzlng.a method of effectlvely u51ng
a.same channel by the own netﬁorkr - | o |

s




.network; and a resource assignnent neans for perform ng recursive
resource assignnent. in accordance with a transmission r gbobgcruded in
an upstream si gnal -of a second network,  whérein said wireless.

comuni cation control apparatus is-operating as the control station of
said second network, while conmunicating with said first network. 2. The
wi rel ess comuni cation control apparatus ' according to claim1, wherein
sai d resource assignment neans perforns resource assignnent to a _
conmuni cation, apparatus under the control of said wireless comunication
control apparat uRMidinativeslogpemef cdmrselr G5 tdss giRed ildheretzo. 3. A

wi reless conmuni cation control nethod conprising the steps-of: 77 15 June
2005 recei NéDgork Ncandonast i eanreygnat, tBY tdef ihSler GNRLYICAIH QN dEr M nal ,
resource assignnment information .deternmned by a wireless base station

apparatus tferd@6¢ Q5&ansenihd Nt fnd NS $SL OfhdSQUastfeamsgi d first
communicat.ion term nal apparatus; performng conmmunication control insaid
first CO”H@'ERL&@]E&P“ Ith%r THRR  r AR ‘i%du%sacc?t%r ‘%%%C%‘t‘ﬁe&h StGo1
| .Station includes a participationlrequést for 2
'participating-ih the network aﬁd-a_timé'slot request for
requééting the'othe;-goﬁtrbl:station fof time slot
assignment. |
As describéd aboveiand aCcording to the invention,
'_ thé7communication terminalsundertﬁéc§ntrol of the
.wiréléss bése stétionjin the'paéenf neﬁﬁork fecursivély-;
'hayé,the:wifeless baée's£étion;¢apabilities and, within-a
.resoﬁféé-scéﬁéfofAthe oWnappafaﬁésassigﬁed.tojfhe |
: wirélesS*baée-stétioﬁ, assignrééogices to an otﬁéx'
_cbﬁﬁunication;ﬁérminéis ﬁndéﬁ the éontrpl ofthe wireless
béée statiéﬁ, fhereby.allbwipgito configure'tﬁéqr_more’.

 hetwOrks.which arefguarénteed_notito.aisturb‘eaéh'cher.r




resource assignnment information; and perform ng resource assignnment to a
second conmmunication termnal apparatus within a scope f§§ j,Jc8fp4r ces
assigned to said first conmunication termnal apparatus fromsaid wreless
base station apparatus in said first comunication term nal apparatus in
response to a transm ssion request fromsaid second conmuni cation

term nal apparatus under the control of said first comrunication term na
apparatus. 4crikh@sw rel ess comuni cation control nethod according to claim
3, wherein, in response to a transm ssion request from an ot her

communi cation termnal apparatus, sald second conmuni catiGn term na

appar at us regg%éiygby perforns resource assignnment to said other
comuni cati on A nal apparatus with a scope of resources assigned to

sai d second comunication 78 15 June 2005 term nal apparatus said first

comuni cati on ter i hal“ TAPPEr G UL 5 R KPrel B Eo i E8G rol

met hod for gerfornin . resource assignnment based on tinme division

nul ti pl exi ngCOEBIPLFRT RGN t KO ETs o RGNS aviithsta r &SR EEperi od

within a transmssion frane to a first station which constitutes a
--assignment included in a downstream signal of a first

network; and

a resource assignment means fof performing recursive
resource assignment 1in accordance with a transmission
request -included in an wupstream signal of a second
network,

wherein  said wireless communication control
apparatus 1is operating as the contrel station of said
second network, while communicating with said first
network,

2. The wireless communication control apparatus
according to claim 1, wherein said fesourcé assignment
means performs resource assignment to a communication,
apparatus under the control of sald wireless
communication control apparatus within a scope of
resources assigned thereto.

3. A wireless communication control method

comprising the steps of:
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first network with a station which assigns resource period at least to a

| ocal station;, and assigning a second resource period Wiy meSiod first
resource-period to a second station that constitutes, a second network
with at least said first station. 6. A wireless comruni cation system based
on time division multiplexing, conprising: a first station constituting a
~first network with a station which assigns a resource period to a | ocal

station to communi cate. Wi flyan f her ﬁfo%is%f}e%%”%%&ﬂéi[‘g gaid ff'f:féﬁ
net work; and a second statioh constituti ng a second network with "at Teast
said first Sbg}nhBHiEQthLBHm'tff‘éﬁﬁ‘{ﬁa ,t*}eas%u‘?ctc@er?séis}lﬁngﬂtcoi”r?édén‘ajat'i”o% sai d
second network except for a east’ a portion of "a rFésource peri od assi gned
to said fir%tts'g_,atligg. £9 13 June (%05 7. AS\ere;EI[ SS com‘runi(%__:ion system
in which a pfeu?aﬁni ]f’y of “Wi r & eds £ kA s ts &4 by PN i t of
W rel ess comuni cation appgratuses and a control .station for performng
time slot asglcﬁﬁﬁéﬁflc?o “g]at?h Bf t?é}s&‘%ﬁsr]é?rés@@k}ﬁﬁﬁni%ﬁ‘? ofitaPpardiifses in
every predeterm ned transm ssion_frame period coexist, each of 79a
ccommunication terminal apparatus;
performing communication control in said first
communication terminal apparatus in accordance with said
resource assignment information:; and
performing resource assignment to a second
communication terminal apparatus within a scope of
resources assigned to said first communication terminal
apparatus from said wireless base station épparatus in
said first communication terminal apparatus in response to
a transmission request from said second communication
terminal apparatus under the control of said first
communication terminal apparatus.
4, The wireless communication control method
according to claim 3, wherein, in response to a
transmission request from an other communication terminal
“apparatus under the control of said second communication
terminal apparatus, said second communication terminal
apparatus recursively performs resource assignment to

sald other communication terminal apparatus with a scope

of resources assigned to sald second communication
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15 June 2005 said wireless networks conprising:. a signal detecting neans
for detecting a signal froman other of said wrel ess netsmunesioosi me sl ot
anal yzing neans for analyzing a transmission. tinme slot on which guaranteed
time slot transmssion is perforned in an other of said wrel ess networks
on the basis of a signal detected by said signal . detecting neans.,;.
and.... tinme slot assigning neans that does not assign a transm ssion tine
sl ot on which guaranteed tine slot transm ssion is performed in an other of
said wireless netwirks to a wireless comuni cati on apparatus in an own

W rel ess net .8, T i.I.e] ess..c i gation m_according t.o _claim
7, wherein s\gggﬁﬁ%\% s#&awfggsgn$%g%@n¥£n§% et g%ﬁ‘é% Fg(r{;'%%‘inssti%%mﬂanle- sl ot
on whi ch guaggﬁggggutine slot transm ssion is.-performed in an other of
sai d wirel es§Phetiorks as an unassi gned' area in. the, own wreless

claim .8, wherein sgidAtine' sl ot assi gni ng .neans clegfs. %Ee sg;ting.' of
the. unassigned. -area’ A1 SSwiOR oD oRARLER t AELREEI FA gnal

det ecti ng neans , , . .
performing resource assignment based on time division

multiplexing, comprising the steps of:

assigning a first resource period within a
transmission frame to a first station which constitutes a
first network with a station which assigns resource period
at least-to a local station; and

assigning a second resource period within said
first reéource—period to a second station that
constitutes, a second network-with at least said first
station.

6. A wireless communication system based on time
division multiplexing, comprising:

a first station constituting a first network with a
station which assigns a resource period to a local
station to communicate with an other station constituting
said first network; and

a second station chstituting a second network with
at least said first station to communicate with an other
station constituting said second network except for at

~ least a portion of a. resource period assigned to said
first station.
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does not detect the signal froman other of said wireless' 15 June 2005
networks. 10. The. w rel ess conmuni cati on system accor di ¥yt o8 M 7,
wherein said time slot..analyzing means anal yzes an unassigned area in an
other” of said wireless networks And said time slot assigning neans
perforns time. slot assignment within the own wireless network by use of
said wunassigned area in said other wireless networks. 11. A wireless
communi cation control apparatus for. performng, in a network environment
in which a plurality of wireless networks for perform ng guaranteed tine
slot transm ssion 4n.every. bredetern ned T aino%m' SsSichPen];rai%e RS r.ic%d baet ween
Wi rel ess communi cati’'on appar at tises Coexl th, ttl me .90t ass] gn Ht<Tof

al -transm ssj on ame .peri.od-within said .wreless netwrks, conprising: a
S gnal - det cRE Ao BERAGE e aEb bR iR S SRBR F Gk N Sher P O L
wireless networks.;." a tinme slot analyzing neans for analyzing a

transm ssi on°Fi nE15FESEN ﬁﬁpﬁlﬁnéﬁﬁﬁéﬁ?eeépg’iaﬁé%%?ﬁt Flngnsrﬁ ss‘lgcﬁ‘rjf:qcsl
performed in an other_ of said wireless networks ... on the "basis 'of the
signal det ecPEAIEY QT PETEPHRHIY &dfectI Y nBgadoapent to each of

said wireless communication apparatuses in every

predetermined transmission frame period coexist, each of
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atime .-slot transmssion :time slot on V\,hi'ch‘guaranteed time slot
transmission is perforned ,on"an other of said wireless {5lfpnd¥pas2005
networks-to a. wireless conmuni cation apparatus ' in an own wreless network.
.12. 'The wirel ess comunication control apparatus -according to claim11,
V\,herel n said time slot assigning neans sets the transmission tinme slot on
whi ch’ guaranteed tine slot transmission is performed ‘on an other of said
wi rel ess networks as an unassi gned area w thin the own Wi rel ess network.
13. The wi reless caonmuni cation control -apparatus according to claim 12,

wherein safdf q "W liots AsWpiNGg GPERTd sdMekirs the setting of the unassi gned
area in the own wireless.. network in..response to that. said.. signal

det ecting means goédgnat é@té@tlﬂﬁemg”ﬁgﬁalforr drtantonter sigsald wirel ess
networks. ':14. The w rel ess comunication control apparatus .according to
claim11, frsia!l cart jovdreg] etf a‘aal@/mmylmsnﬁmm@s an unassi gned -area in
an ot her of said wireless .networks. and said tinme slot. assigning nmeans
performs time slettassi gmnenanmﬂyhmgtﬂneanmfmreha$§z1ﬂ@ta\ork by. use -of
. sai d, unaSS| gned area- - .said other wireless 'networks. :
transm1551on tlme slot on which guaranteed time slot
A transm1551on,1s,performed 1n~an_other of said wireless
networks on the basis of & signal detected by said signal
,detecting means;;and.ﬂ.;a.,_:,

a time slot assigning means that does not assign'a-
transmission time slot on which. guaranteed time slot
trahsmission'is_performed in an other of said Wireless

_networks to a Wireless-eommuﬁication apparatus in an own.
wireless network.ff |

' 8,_Thefwireless'communieation system according to
tclaims7, Wherein“said_time Slet'essigningzmeéns sets the
. transmission time slot on which gueranteed time slot-

transmiSSienziS;performed.in,an?bther'of saidVWireIess
'L._petﬁerKSfas“anﬂupassigned”ereaxinjthe_ewn,wireless‘

t_ﬁetWOrk.‘f

9. The w1reless communlcatlon system accordlng to

'ffclalm 8 whereln said- tlme slot a531gn1ng means clears
.'3the settlng of the unassrgned area 1n the own w1reless

'_‘tnetwork in response to that sald 31gnal detectlng means A

"idoes not detect the 31gna1 from an other of sald w1reless




per - fornlng ina netmork enV|ronnent in mhlch a plurality mnreless net wor ks
for. "perforning guaranteed. tine slot 15 June 2005 periog hpLWees W reless -
conmuni cati on appar at uses coexi st, tine sl ot aSS|gnnent of a transm ssion
frame period within said wireless networks, conprising the steps of:
detecting a -signal froman-other-of said mnreless networks; analyzing a
transm ssi-on time slot- on whi ch guaranteed time slot transmssion is :
perforned in an . other.:o0.f said .w .rel,ess. networks on the basis of the"
signal detected in said S|gnal detectlng step, and not assigning a
transm ssi ortwbmissl ot ‘on which guaranteed time slot transmission is
perforned on an other of said.wir.eless networks. to a wireless

communi cati on apppo atTise i Wi B €M onine] Rsst et WFdt el GiccBling to
Wi rel ess. communi cati on-control nethod according to. claim.15, mhereln sai d

tinme slot.asski@NNgwhetePnSehsat Pend r aNSH §ﬁawzthaemé£1% Qx'i‘aY‘?k
guaranteed time Slot. transmission is perforned on -another sal

wirel ess n%Wﬁﬁgésat%éQ' §58aNEh Vh kotlTQP oM LEL§SH: FOIDUDI Satigpy gont rol .

met hod
and sald tlme slot a551gn1ng ‘means performs tlme slot

aassrgnment‘w1th1n the own wireless network by use of said
uhaeeigned area’ih-said:ether_wirelees:networks. o
- ll.,A.wtre;ess cbmmunicarien control apparatus for
performihg;'in'a netwerk eevironment in wﬁieh a plurality
.ef'wireless netwbrks fer perferming guaranteed time elot
.transmission‘in ever§ predetermined transmissionﬂframe
.periqd:peﬁweeh—wirelesseeemmuercation apparatuses eeexist,
time.e;ot‘assighﬁent ora~traesﬁission rrame_ﬁerioa : |
.wirﬁrﬁ eaidgwirelesefne£Worrs,3comprisingi'
'iaesigﬁal detecriﬁg;means for derecting-a,signal” o
'e-ﬂrfrqm.an;etherfoﬁ said-wireieseﬁetworks;i |
| fr'a‘time eief:anaiyZing‘meaﬁé_for anaiyzing~a :
'ﬁtran5m1e51en tlme”slot on whlch guaranteed tlme slet
f‘transm1551on 1s performed 1n an other of sald w1reless e
't-networks on- the ba51s of thel51gnal detected by Sald
"ifj$51gnal detectlng means, and | - |
tﬁ.ta~trmei$lot:aeslgpleg;meaﬁetw#iehtdeeé_ndﬁ:assrgn{ae
"-;transereeieﬁ1rimele;et?eﬂ”wﬁtChfguaraateed time'slet. |
:_traﬁemissioﬁ is:ﬁerrormedieﬁan'ethef-of_said'wireiessf.

'”.farﬁ-'




according to claim 16, -mherein'said,tine‘slot'assignfng step clears . the-
.setting of the "uriassigned area in the own wireless yqy kigosn T esponse
to that said signal detecting:. step.. does not. detect. e signal. from
an other 15 June 2005 of said wirel ess net works. 18. The wirel ess
communi'cati on control method accordlng to claim 15, wherein said time sl ot
anal yzing step . analyzes. an’ unaSSIgned area in an other of said wreless
networks :and . said tine-slot-assigning step perfornms tine slot _
assi gnment . mﬁthln the owmn wirel ess network by use of said. unassigned area
in sai'd othetwoikelBssa wietaloyds . conk®in iAat el egpnoEuiaatdiomweystemin.
which plurality of wireless. networks constltuted by a plurality of
Wi r el ess- coimeld sationvappar at uses and a control ' station for perfornlng
time slot aSS|gnnent to each of. said. wireless .,comunication.

apparatuses ...inzevemg Wi%@@%%[s%@ﬁﬁuhﬁ@ﬁ%@bﬁsb@ﬂtﬁ:&@n%pp@i‘%%'tﬂg coexi st,
at |east one. of said wrel ess networks. providing:. in: respons e to the

reception- Qécé‘rdiﬁ%'et% 011 £anst e NG, %arl%i’vt\%rfee A% 255’5% Va rel ess

transm SSIOI’I tIITE sl ot fOI‘ Sald I’IEWWII‘e €ss netvvork
“means sets the transm15510n time slot on whlch guaranteed

'tlme‘slot transm1551on 1s,performedion an other of said

wireless networks as an.unassigned area within the own

: mowireiess-netwonk.
13. The_wireleSS.oommunioation control apparatus
.acoording to*ciaim 12, wherein seid time:siot assigning
l ﬁeans clears the settino of-the‘unassigned'area infthe
A own w1reless network in. response‘to that sald signal
':detectlng means does not detect the signal. from an other
'-of sa1d7w1reless networks."'
| .tid.pfhe wireiess;oommnnicetioncontrol'apparatns-
3‘feéC0rdingFO-Claim.11;~5éid.£iﬁésléﬁaﬁalY?iné_meéns
”;enalees en ﬁnaséighédféiea in‘an'otneruof seid'wireleSSx.
‘networks and sald tlme slot a551gn1ng meens performs tlme”;
"_slot a581gnment withrn the own w1releSS network by use of.lcf
‘fﬂseld unass;gneo area in sard other w1reless networks
J:715 A w1reless oommunrcatlonrcontrol metnod for
"jfrinerformlng,:ln a.network env1ronment“1n whrch a. plurailtyrl"
'::of w1re1ess networks for“perrormlno gnaranteed tlme slot

"flfitransm1551on in. every predetermlned transm1551on framer'57



comuni cati.on system according to claim.19,..wherein each of said . '

wirel ess .networks conprising :a setting neans for. setﬁsJuaezggstlne slot
unassi gned area to an own wireless '. network; transmtting -neans. 'for' :
transmtting tine. slot 84 15 June 2005 assignnent i nformati on of the own
wirel'ess network; an analyzing neans for receiving and analyzing time slot
assignnent. i nformation of an other wireless network; and a-assigning neans.
for assigning a time slot of the own wreless netmork by use of an
unaSS|gned area of a ‘tine slot in an other wireless network. 21.

The: : wi r el BS51ednhBhleani varsjssemcatoondicagivo elrgamalsise swiereiisisai d
construction request is a request for, participating of an other control
stati on whighe ebﬂstaasigHBEMEWpﬁnaetesmsmmﬂsmwm:frﬁmetﬁerrmmrespondlng
wireless network. 22. - The wi rel ess conmmuni-cation system according to claim
19 wher ei nwahiin coasd rutt ébass egelesdrks, axﬁ@qw%ﬁngrtﬂﬁéﬁtéﬁ@&ifcontrO

station which constructs a new wireless network for time slot: to a
control station (tfeteidiﬁr@fa’ espeRdl Mg oM 10l e&eern%tfv\era&d wireless
o 'networksr
analyzihg_a transmisSion tiﬁe.slot on which
-gaarahteed-timesiottranemiSSioh ;stperfOrmed‘ih an
,other-ofhsaidrwireleas.networks-on,the.basiS'of the- 
'”signal deteotedfihreaid signal detectihg step;.and
not'aseigning a.transmiesiohftimeslot-on which
guaranteed time slot transmissroh'is performedron an
"other of.aaid”wireiessjhetworksto:a;wireless
J'oommunioatioh apparatus in'ah ¢Wn wrreiess.network
16 The w1reless communlcatlon control method
accordlng to clalm 15, whereln sald trme slot a551gn1ng
_step sets the transm1351on tlme slot on whlch guaranteed
r' t1me slot transmr851on le ﬁerformed on an other of sald
:}fw1reless networks as an unassrgned area wrthanrthe own
‘1ﬁ:w1reless network L ~
-17.-The;wireiees7coﬁﬁunidation*cohtroirmethodr.
“ﬁ?lhaccordlng-to”clalm 16 whereln-sald tlme-slot assrgnlng
1‘ietep clears the settlng‘of the una331gnea area 1n the own~;

E w1reless network 1n response to that sald 51gnal

"'detectlng step does not detect the 51gnal from,an other




23. The w rel ess comuni cati on systen1accord|ng .claim19, wherein
informati.on that a transmssion. 'tinme slot :has. been; BLiude®@0p8i d "new
wireless .network is. included .in time slat assignment information .and
notified .in the correspondi ng mnreless network. 24. The wireless
connunlcatlon system according to 15 June 2005. new wirel ess network of
the setting of a transnission time-slot is transmitted to a control station
of said new wirel ess network. 25.. A wirel éss communi cation. control N
~apparatus for performng, in a network environnment in which a plurallty of
W rel ess n@fw@ﬁk@'Wxﬂekﬁﬁﬁtnehwthyuaranteed time slot transnission in
every predeterm ned-transn ssion frame period between. wireless. '
conmuni cati on appér.attbsewicedxist cominnpishofoassbghrent meénhadt r ansmi ssi on
frame period in said ‘wirel ess networks, wherein a request for constructing

a new W r ed @ssrdiatovard disaitnf arssmmee@mo sailyl afingaisd o#Xiasl1Rg iyl el ess
networks. 26.. The wirel ess conmunication control apparatus according-to

clai m 25, w@s ek ISpd &k .arf ARSI UG NN ArRAUASE an okr@r eguest 4f or .
participating.into any of. said existing-27. The wireless -

: w1reless networks and .said tlme slot a531gn1ng step
.performs tlme slot a551gnment w1th1n the .own w1reless
'network_by use oflSe;d_una551gned erea,rn:se;d other
fwireless;networksm.' |

1§f A'wireless:coﬁmunication system in which a
fPlurality of wireleésnnethrksrconSEituted'by.arpluraliry,
'rfof w1reless commﬁnlcatlon apparatuses and a .control
statlon for performlng tlme slot assrgnﬁenr to each of
said w1reless communlcatlon apparatuses in. every
*.-predetermlned treﬁsm1551on frame perlod coex1st areleaet
,foeeeof-sald w1reless networks'prov1dlng: : |
.1n response to the receptlon of a request for:;
 E cenetructlng - new w1reless network a tran5m1551on.t1me-
'“efelot for sald neﬁ w1reless”network | -
| 20 The w1relessﬂcomﬁﬁn1catlon efetem accordlng to'
";reclalm 19, whereln each of sald w1relees-networks |
‘Eﬁrfcomprlelng : | BUREERCS S | |
r.a setrlng meaﬁs ferrsettlné e trme'siot une551§ned-‘
" axes to an o wirelsss notworks B
| 'raftraﬁemitriﬁﬁtmeaﬁeErerfrrensmittree:time_eiot N




connunication control apparatus according to cIa|n125 mhereln said

construction request. ,a time slot ,request ..for. rquﬁﬁ@2@g5
t he-assi gnnment of a .use tine, slot to any of - sald eX|st|ng ..Wrel ess:
networks. 28.- A wirel ess communication. control- .nethod for pper f or

ling, in: a network environment, in- which . " a pIurallty of wireless
networks far perform ng guaranteed=tinme slot,. 15 June 2005 peri od between
W rel ess.- .communi cation appafatuses.icoextst, tiHE'sIot'assignnent in a
transnission frame period in ‘said wreless networks, wherein. a request
for constrassiggmant . hefowhalel assohetivordwn svi sy tzies:d\zdﬁc;any of . said
exi sting wrel ess networks -.29. The wireless commnication control method

according to cIaJan:HhaAMnmng|meﬂdefan&bt@QWu@@ reduasklyizSng regeest for
participating into any- of. said. existing wreless netwrks. 30. The -

Wi rel ess conmunasai jRResON i BbrmEt fnd o AGEOISH NG to daidn 2Bt herein said
constructi-on -request. is a time slot request for requesting the assi gnment

of -a. - useaﬁﬁne slot to any of said existing wireless networks. 31..'A
Wi rel ess communi cation control apparatus for -of wrel ess networks for

perf or Blgug;?lr ?;H b /TS hRarRe b 589gnihg 3 RERMOCELENY, apTent 1N
© - own wireless network by use of an una551gned area of a
tlme slot in an other w1reless network |
21; Theﬁwireless.communication.syStem'accordino to
clalm 19, wherein said constructlon request is a request
for part1c1pat1ng of an other control statlon whlch
riconstructs a,new‘w1reless netﬁorkrlnto the oorresponding
- " wireless network. | | - |
| 22;.The w1reless communrcatlon system accordlng to
' clalm 19 wherein saro constrnctlon request 1s a request
1from an. other control statlon Whlch constructs a new
fw1re1ess network for a tlme slot.to a control statlon of
ithe correspondlng w1re1ess network - |
| h123. The w1reless-commun1eatlon system accordlng to‘
‘f‘clalm 19 whereln 1nformatron that a transn1551on time
‘i:slot has been set to.sald newrwrreless network 1si.;.?*‘f
‘T?ilncluded in tlne slot assignmenttlnfornatlon ano notrfled?";TV
."igln the corresnondlng nlreless network |
2é4f The w1reless commnnlcatlon system accordlng to-:;

'_clalm 19 whereln a transmlsslon frame for notlfylng sald, o




transm ssion in every predeternlned transn155|on frane perlod bet ween

W rel ess. conmuni cation apparatuses coexi-st,. tine-slot .{&Sphgrogst request
for constructing. a. new wirel ess network; a‘. transmssi-on "'tinme in a.
transm ssi on =frane. -perlod in 15 June 2005 according to claim31, wherein
sai d construction request is a request for ‘participating.into any. of said
exi sting "wireless networks. 33. The wirel ess conmunication control
apparatus according to claim31, wherein said. construction request is a
tinme slot request for requesting the assignment of a use time slot to any
of said exiefiwgredes esstvwetivork shal4etThmgniofelaessansedmsinincat i on,
control . apparatus. according to claim31, wherein information that said
transm ssibim¢iseotslict thamdiedriesbttd @ icaeitudad sita thicte ofl @t ials siegnnent
informationin the. corresponding wreless netwrk, :and said tinme slot

assi gnnentwind bss@trienworls. transnitted to said new wirel ess network.. 35.
The wi-rel ess communi cation control apparatus according to claim311 wherein

a transmission fpamexaf Qﬁ_re%lstsybaamaﬁhéaes%wzéﬁt§§§ Qﬁﬁ%@ﬁkugf sbpf ormation
to a: control “station. of ' said new wireless. networ :
r,performlng, 1n a network env1ronment 1n whlch a plurallty
. of w1reless networks for performlng guaranteed tlme slot
‘transmr551on in everypredetermlnedAtransm;581on'frame
'.fperiod betWeen_wireless;communicationSapbaratuses_coexist,
rtime slot.assignﬁent-in‘a'transmissionsfraﬁe ﬁeriod.in
'said.Wireless networks; wherein
a request,for construoting‘a‘new wireless network
;isttransmitted to,any.ofisaid existing;wireless.networks.‘
26 The w1reless communlcatron control apparatus
-“acoordlng to . clalm 25 _Qhereln sald constructlon request
'1s a. request for part1c1pat1ng 1nto any of sald ex1st1ng'-
wrreless networks.ht-i  l L |
.::.7: The w1reless commﬁnlcatron control apparatus
 accord1ng torclalm 25 whereln sald constructlon request
 1s ‘a tlme slot request for requestlno the“assrgnment of a
"ﬁuse tlme slot to‘any of. sald ex1st1ng w1reless networks. -
e 28 .A w1relesswcommualcatlon controi method for‘
=berform1ng,,1nca oetwork eararonﬁeatrlnfwhlch"a pluralrty‘f -i

"*of w1reless networks for performlng guaranteed tlme slot

Jtransm1551on 1n every predetermlned transmlsSLOn frame

'j.Bo-”if;}v




that .36.A wireless ' commnication control method for performing, ina
network environnent in which a plurality transm ssion ,i{5 842005 ' :
predet ermi-ned transmi ssion on frane peri-od between wirel ess. connunlcatlon.~
appar at uses coexi st, 15 June 2005 said.” wirel ess" networ ks, wherein in
response to the receptlon of -a request fore constructing aneM/mnreIess
network, a transmissiontime . slot for said.new wreless network is set.
37. The wirel ess. coniuni cation control: nethod - .according to claim 386,
wher'ein said construction request .is a request for participating into any
of said. exPsting hﬁt@beaswneﬁﬁﬁsbsco&&nnihetwpneb@yanaMMmeml@&Emamtgontrol
met hod according to claim36, wherein said. construction request is a
Ctime sIottnmqueéotfassrgqmeﬁtln@ 4 her assih gaoent. £oéna pseidd me sl ot to,
any of said existing :wireless networks. 39. The wireless comunication

control nmeshod wﬁﬁébéésnget\ﬂoﬁk@} mBéreimherei n informtion that said
transmi ssion time slot has been set is included.in tine slot aSS|gnnent

i nformation.. i n the anfdas pidig WiRlassy ey lsux%'l‘és%ahgt%% sl ot
assi gnnment lnfornatlon is transmtted to said new wreless netmork . 40.
The mnrele§§ ﬁ@ﬁﬁyﬂlﬁﬁéaoﬂocgﬂ§r6% éﬁ%é“@klstlng w1reless networks
,29. The w1re1ess_eommunlcatronicontrol‘method~
;according_teaciaim.ZB; WHereineaid'ceaetruetionrequéSt"
. is a request for participatinglintoaany,of.Said;existiag,.~'
wireless netwerks. | | o |
30,'Thewire1e$s cemmuaicatiohcontrol'ﬁethod
.aCcerding,tefelaim,ZB _wherein'said.eenetructien'request
"1s a tlme slot request for requestlng the assrgnment of a
tuse tlme slot to any of sald ex1st1ng w1reless networks
| | 31. A.w1re1ess commanlcatlon control apparatus for
‘performlng,,ln a netwerk enﬁlronment 1n whlch a. plurallty“
of w1relesa networks for performlné guaranteed tlme slot
transmr551on 1arevery‘predeterm1ned transm1551on fraﬁer
"-.:perlod between w1reless.communlcatlen;apparatases coex1st,
‘;tlme slot a551gnment 1n a. transmlsslea frame perled in
‘; aald w1reless networks,'whereln- ‘ | | |
| “in res@onserteithe%receptlen“ot;a;reduestffdrﬁc
;:Constructlng a. newlwlrelees network -a transmlssron trme - S
-qulot for sald new wlrelessAaetwork 15 setA o |

_3732.‘The w;reless‘communlcatlon‘gontrpl_apparatﬁse'f




accordlng to claim 36, mhereln a transn155|on frane for notifying said new
wirel ess’ -network. information that.. = said transm ssignjieBos! ot has
been set is transmitted to' a contr.ol ‘station of said new, wreless
.network. .41.. A conputer readabl e program for- executlng, on a 89 15 June
2005 conputer systen1 processing of performng, in a net wor k envi ronment in
whi ch a plurallty of wireless networks for perfornlng guarant eed tinme sl ot
transmission in every. predet er m ned transnission frame period bet ween

W rel ess conmuni cation apparatuses coexist, tinme slot assignment in a '
t ransm ssi 8ACPFaRRIpEP| odaim 3k dﬂlvwr@ilesssanétam%scucmrprnesqmﬂ he. steps .
of , : detectlng a sirgnal froman other of said wreless -networks; analyzing
a transn15$$oa reqeestofonnpmhtr¢ugntuﬁgnrﬁxbtam&adﬁ(ﬁaidéﬁxﬂﬁtﬁﬁgnl|s
perfornmed in an other of said wireless networks on the basis-of ‘the. signal
det ect ed IWlBﬁldsSlgGﬁwOﬂE$ECtlng .step-; and not assigning a transm ssion

time slot on which .guaranteed time slot, transm ssion'As. perforned .on an
ot her of. sald VMY}ﬂfﬁﬂhe wireless communlcatlon control apparatus'
accordlng'to clalm 31,—wherein'said.COnstrUCtion'request
hllsra tlme slot request for requestlng the a551gnment of a
,use.trme slot to any of sald ex1st1ng w1reless networks
34, The wirelesshcommunioation,control apparatus. .
aocording to claimfﬁl Wherein'information'that-said"
transm1551on time slot has been.set 1s 1ncluded in tlme‘
) slot a551gnment.1nformatlon in the correspondlng wlreless
network and sald time slot a551gnment 1nformatlon 1sw
“transmltted to sald new w1re1ess network |
| 35 The wrreless communacatlon control apparatus
-_accordlng to clalm 31 wherelnla'transm1551on frame-for_
::_:notifylng sald new w1reless network of 1nformatlon that
:sald transm1351on-t1me slot has been set 1sAtransm1tted
-{to a. control statron of’ saldlnew w1reless.network
h36;hA.wlreless:comnunlcation'control method forﬂi~j
'tperformlng;‘ln a; network env1ronment ih- whlch a- plnrallty
Tfiof wrreless networks forrperformino guaranteed tlme slot |
‘iffetransn1351on rn every nredetermlned transm1551on framelzl

a perlod between w1reless communlcatlon apparatuses coex1st

7t1me slot a551gnment in a transm1551on frame perlod in -




netmorks to a mnreless connunlcatlon apparatus in-an own mnreless network.
42. . A conputer-readable program’, for .'executing, on £5 Jurleaimpet er

systen1 proce53|ng of perforn1ng in a network - environment .in, which
a-.. plurality " of wirel ess networks. for pr edet er mi ned transnlsS|on frame.
period betmeen wireless in a transmssion frane period in said wi-rel ess
networ ks, - 15 June 2005~ conpr|S|ng_the steps of :* receiving a‘request for _
constructing a new wirel ess - network; perforn1ng;fyne slot'asslgnnent-wnth:
a time slot . unassigned area set in-an own wireless network in response to
sald_constﬁasdiwﬁreéqaesnetwewkblrwﬂem@imlng time slot assignment
informationin..said ownr wirel ess network. 43. A conputer-readaple program
for executing,,onuazammmnss 2y Hthemr urepaaEssi g of rpeflennifeg, in a network
environment in which a plurality of ~wreless networks for . .. _
: constructlng a- new w1reless network a transm1551on‘time
'slot'for=sa1d‘new w1reless network is~$et, n
37 The w1re1ess communlcatlon control method
'faccordlng to clalm 36 whereln sald constructlon request
'[15 a request for part1c1pat1ng 1nto any of sald ex1st1ng_
ereleSS networks.
38. The wireless Communication control method
‘,according'to clain 36;‘wherein'said‘ConStruction.reqﬁest
. is a tlme slot request for requestlng the assrgnment of a
. use tlme ‘slot to any of sald ex1st1ng w1re1ess networks.-,
:39.-The w1reless communlcatlonjcontrol method
according to claim'36, wherein'informetionithet‘said'
ftransm1551on tlme slot ‘has been set is 1ncluded in time
}slot a351gnment 1nformatlon 1n the correspondlng w1reless
V._network and sald tlme slot a551gnment 1nformat10n 1s*‘-
fitransmltted to sald new wrreless network-r_-7
40 The w1reless communlcatlon control method
'}r'accordlng to clalm 36 whereln a transm1551on frame for7i
lif: notlfy1ng sald new w1reless network of 1nformatlon that~
"nﬂ"sald transm1551on tlme slot has been set s transmlttedf

*'?to a control statlon of sald new w1reless network

41 A.computerureadable program,for executlng, on a




performng guaranteed tinme slot transm ssion in every predeternined .
transm ssion frame. period between wireless communicati ofy gpR&pAEUSES
coexist, tinme slot ‘assignnment in.a transm ssion franme period in sai
mnreless networks, wireless network to. any : of said. existing wireless
receiving tine slot . .assi gnnent |nfornat|on fron1any |n an- . own mnreless

compete: system, processing of‘perfoxmingg'iﬁ e_netwdrk-:
'Venvirenmeﬁt'in_wﬁich:eﬁﬁiufalityebf wifeless,netWOrks for:
performing guaianteed'time slot fraﬁsmissioneinevery -
'predetermined_transﬁiséiehvframe-peiiod befween‘wirelese
Communlcatlon apparatuses coex1st tlme slot a851gnment
l‘ln a transm1551on‘frame pericd. 1n sald w1reless networks,

compr;51ng the_steps-of;

'detectihg a?signal_from'an;other.of_seid wireless -

rnetWOrke}
| analyzing a-transmiSSien time.eiot on‘wﬁicﬁ
'gﬁerenteed time letifrenemissioh,iS‘perfofmed in an
7other of .said wireless networks on the bas;s of the
51gnal detected in seld 51gnal detectlng step, and
‘not ass;gelngla_transmlsslonAtlmerlet-on which‘f
7gueianteed-time slbt.franeﬁissien{ismﬁeffe?ﬁedJo@ﬁan'
‘lether-of said-w;reieeS”heteerkS'tq_a wirelesee- |
eeoﬁmunieatibn“apﬁefefus‘ie'ehiowneWirelese“hetﬁéiﬁ =
42 A.computer~readeblelprograﬁ for executlng, en a.
e:fecombuter system, proce551ng of perforﬁlﬁé,rln a-network
‘?7fenv1ronment in wthh a plurallty of w1reless networkslfor‘
”'pefformleg guaranteed tlme slot transmlesion 1n‘eﬁery :
'ffpredetermlned transm1551eﬁ‘freme perloe between w1reless
-Ii?eommunication epbaratuses.coex1st, tlme slot a551gnﬁent

'1n a transm1551on frame perlod 1n sald w1reless networks,g




"*Tlnformatlon

15 June 2005

_comprising the steps of:

.receiving a requeet fér cOnstruCting-a ﬁew‘wireless_
network; |

:perfprmihg time slot e$Signment With a-tiﬁekslot
unassigned area set in aﬁ.own ﬁirelesSqnetwerkrin
response te seid'construction requesﬁ;ean&

transmitting time slot assignment information in’

said own wireless network. .

43, A.computer—readable'program'for.executing, on a

computer system, processing of performihg, ih a network

environmeht'in which a plurality‘ef wireless networks for

performing guaranteed time slot transmission in every

. predetermined transmission frame period between wireless
commﬁnication.apparatuses cOexist,-time slotrassignment

" in.a transm1551on frame perlod in. sald wrreless networks,

comprlsrng the steps of

transmlttlng a request for constructlng a new‘-,ﬁ

"w1re1ess network to any of sald ex1st1ng w1reless
.networks;'
rece1v1ng tlme slot 3551gnment 1nformatlon from any7f“

jof sald ex1st1ng w1reless networks, and

performlng tlme slot a551gnment in an own w1reless

"network on the ba51s of sald tlme slot a551gnment






