networ ks, and a conputer: program. 15 June

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

COVMUNI CATI ON CONTROL APPARATUS AND W RELESS COVMUNI CATISONNEQSTEROL :
METHOD, AND COVPUTER PROGRAM Technical Field The present invention rel ates
generally to a wreless conmmuni cation system a wreless conmuni cation
control apparatus .and a w rel ess comruni cation control nethod, and a
conputer program which realize nutual comunication between a plurality of

~wireless stations and,. nore particularly, to a wrel ess conmuinication

system a wirel ess conmmuni cation control. apparatus and a wreless
comruni cation control nethod, andeacrRDPpuORr program which. realize the
construction of a network under the control of a .particular control
station: To be. nore specific, -the . present invention relates generally
to.a wreless communication systemin which a plurality of. wirel ess

net wor ks ewrsEIRkst BOVRONECRINTBN &ysHele! GERE1EITERMAIIOATGRR T O
apparatus and a w.rel ess conmmuni cation “control method for controlling the

communi cat i eau@ﬁ@rammeugampoﬁzﬁgeﬁggabg%%gﬁ&gf&gpkeeehe&ow rel ess

nore specific, the

present invention reIagﬁﬁmkﬁ)aﬁﬁ%régﬁgﬁbﬁpqﬁﬂﬂh%ﬁglon systen1|n whi ch a
plurality of '
| Tecmnical Field
Thejpresent invention relates'generalry,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 statloner‘
'and more partlcularly,-to a w1reless communlcatlon_:
esystem, a wrreless 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 exist at the Same tlme;fati-i'
‘ riw1relees communrcatlon.controirapparatus and a marelesg.ijf
-~dcommun1catlon control method for controlllno thel .

communlcatlon operatlon 1n each of a plurallty of

'contendlng W1reless networks,‘and a computer program




wirel ess networks contending with each other at a sanme frequency band
exi st at the sane tine, .a wirel ess communi cation control{sapparabss and a

wi rel ess conmuni cation. control nethod for controlling the comunication
operation in each of a plurality of wireless networks contending with each
other. at' a sane frequency band, and a conput'er program (It should be-
noted that the "same frequency band" referred to herein includes UWB
(Utra Wde Band) wirel ess communi cations ' technol ogy by which data are
transferred as spread over ultra w de band.) Background Art Configuring a

LAN (Local sy R MetuoskdcDyici NtRECOPASESE NEnBePt bRl F&Ya0is CORUt ers :
allows the sharing of information 'such as files and data, the sharing of .

peri pheral ,,de¥i 663 SYRRLASCRELBhCLSsteANth g cRXEhaNgER; ©f spformtion
such: ~as el ectronic mail- and content data. Conventionally, it .is a general

practi ce tQ; pes £ 0L Mo LAN-£ONDSELLORS, kN, Ao i Lody MBDNEL Dased: gp, opti cal
or--vmse-p|rcabes. |

fibers, coaxla cgﬁ?es, S‘requires 15 June -

2005 line i ng.work, smaking i ifficult,to construct networks with ease
and maki gt Sabr ey Th R CBRer Fcht ot BFTer tiRe CorBtT LTI on of & LAN the

nmovi ng range of . . : . . ,
,g' gommunlcatlon control apparatus and a wireless

:communication:contrdl_method for éontrolling tﬁe' 
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'piﬁralitytqf.Compﬁters:éliows;ﬁhé._f
'*géhériﬁg of information such ééjfileéland:dataf'thé_'.
ﬁ;ﬁ1 §ha?ing of.beripherél devices-spgh,és p:iﬁ#eﬁs;iandﬁthe"i
'Lékchénéing of ipformafign Suéh5aS'eléctrOﬁi¢ mail;aﬁdf_f3 '"
 “i't6ﬁfeht.data;;_. | . T | i v
';Coﬁﬁegtiongliy,itis-g,genefél:pﬁéétiée toApé#fQ%ﬁLi"__ﬁ
: LAN c6nne¢ti§ns iﬁ'é.Q@?ed_m@ﬁner béséd-Qﬁféﬁtiéal £iSef§(;; 

" jcoaxial Cab1é$;3or.tWiStedepéiriéébleé.” This;réQﬁipés E o

5  fof‘




apparatuses is |limted by .the cable |engths, thereby making it

i nconveni ent to use the constructed system To free thesuggesobsom the
conventional wi red LAN systens, .wreless LANs have been attracting
attention of those who are concer ned. According to wireless LANs, nost. of
the cables laid in offices and other work spaces can be left out, thereby
maki ng it conparatively easy to nove _commrunication terninals persona
computers (PCs). Recently, because of their enhanced transnission speeds .
and reduced costs, wireless LAN systens have been increasingly in high
demand. Espéuvealbyingt wbska mekeny itrenffidtaittbe cammication of :
information is perforned. by constructing small-scale wirel ess. networks
among _pl unatwpeksonakthekagtr and Cmdevhg§eSabBe &i&ﬁn@fﬁﬁmﬁﬁh§§t@ﬁre bei ng
made i nto theintroduction of a personal area. network (PAN): For -exanpl e,

PAN speci f hesedi ther ephstwheel 8850 £0abLAAS | ORe SYSHE® Dased on 2.4 Gz and
5 GHz bands, which do not require the license fronlauthorltles concer ned:

For exanpl sppam@ugggElgozlﬁt@dsggngmad&g@fe persanal @y tworks having
transfer rates higher than 3 15 June 2005 20 Mops. ThIS | EEE section is

mai nl y prQ@kiﬂ%h@elnglzﬁﬁgﬁigh%a%%sga%@ 9&%@&&%'@9@&9@' f—}ioy using -

S|gnals of
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 easf 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 1s a recentj"j'
fttend_thatdthe comnnnication of'infornattonlis_ée:formed;'
I_bylccnstructing small;scale-wireless‘netwc:ks‘amongn
:;}ﬁlaral perSenaltelectrenic devices;'sothat'teseatches“c:5
::are{beingmadeeintc.tnénintroductionof a petscnal atea.""
: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 ftomauthorltteSf;jt;f
L '.-‘.E‘fo;r"_e}_{:amplel,.:. t__he-_isss'f: 802.15. 3"__'35@33_»&1:3'5“_ o

‘n_ﬂpersonalfa;éa;netwcrksahaving tfanSfet*ratesfnighérffhéhiV



I n these wireless personal networks, one w reless comunicati on apparatus
operates as a control station called a "coordinator" ar@nshednosh a
‘personal area network is constructed within a range of about 10 neters.

- The coordinator transmits a beacon signal at a predetermnm ned period:and
thi's beacon period is specified as a transnission frane.period. At every-
transmi ssion. frane period, the tinme slots to be used by the wireless
conmuni cat i on appar at uses of the wi'rel ess personal network are assi gned.
For ‘the tine slot assigning, nethods called "guaranteed tinme slot (GIS)"
and "dynani® ¥DMA.( TTwes INER sweﬂtMrhtlz’plrmﬁchessx)dmdtamgext&rml e are used in
whi ch ~a conmuni cation method is assunmed for dynanically assigning _
transm ssi snabhdaedikat $onhbkseguananheebPny aayereﬂaiﬁly1neﬂngransnlSS|on
capacity.. For exanple, the MAC'|ayer standardized by. the | EEE 802:15.3
prepares tbeghadteori pniaceessaperi od. (CAP) and the contention free
-period (CFP).. For asynchronous communication, the contention.access. period

Is used to exchangetm twiiaélaes?él%eﬁoéﬂm ﬂé\i‘vﬂfﬂ@é' Qhe RefrsSidgam 4 15
June 2005 conmuni cation, dynamc tine slot assi gnrrent is perforned by the. .

guaranteedcbmﬁﬁn§h9£1&ﬁﬂ§%paﬂa£6§ 898%§E&5035f5680nt981'QéatEQEYGbY

per f-orm ng guaranteed tine
' called,a- coordlnator" around whlch a personal area

fnetﬁqu is constructed wlthln a range Qf about 10 meters.
:The.coordinator.transmitsna beacon signalfat a.
__predetermlned period and this’ beacon perlod 1s spec1f1ed
‘as a transm1551on frame perlod. At every transm1551on
frame perioq, the time slots to be,used‘by‘the wireless'
-cqmﬁunication-apparatuSes'of the‘wireiess persohal'f: 
",networkrare assigned._ S
' For.the_timeslot aSsighiﬁég‘methods-Cailedj
'”tguaranteed time slet {GTS) ™ and "dynamlc TDMA (Tlme
‘D1V151on Multlple Access)” for example are used in whleh
.ta communlcatlon method is assumed for dynamlcallf
r-fa581gn1ng transm1551on tlﬁe slots whrle 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 |
t“a;the contentlon free perled (CFP) For asynchronous't‘ﬁ
ngacommqnlcatlon, the contentren aceess perlod rs ﬁsed to ;fh"'

'“r}éxehange-Short data'and,commandflnrormatlon.f,For atreamfﬂf-'




~transm ssion: The MAC Iayer portlon standardlzed by t he | EEE 802 15 3is
specified so that it is applicable as the. 'standard specis jgatdgpgs of the
PHY layer in addition to the PHY layer based on 2.4 GHz band signal. Al so,
the - standardi zing activities have begun for the application of the PHY .

| ayer- standardized by the | EEE 802.1.5.3 to other PHY layers than the PHY"
| ayer based on 2.4 GHz band signal. Recently, wreless LAN (Local Area

Net wor k) syst ens based on SS (Spread Spectrum technol ogies have been put
into.practical use. Al so recently proposed is the UWB (U tra Wde Band)

transn155|anmmnhenatbaﬁeddgﬂamme Somei B endadshghmappl ieape@srmedch as
PAN. The DS (Direct Spread) schene, which is one of SS schenes;

mul ti pli esbgnichboruREAABCEHTRRhaDY 1AL aBIEM 160dR-SeEHERER 6! tseePN( Pseudo”
Noi se) to.spread, the occupied band and transnits the resultant signal on

the transpettbag ahéeebgnpépgofﬁgﬁbvbﬂarsh@@edt P_gméeg%\éed spr ead

information signal is-multiplied by the PN code e-spread to reproduce
t he informatibQbmissshgnal . In the 5 15 -June 2005  WUWB schene, this
infornation signal spread rate is ‘maxim zed by whi ch a hi gh- speed data

trans_m.SSI on.is fﬁ@lwngerp%fﬂﬂrpg tan 44 1zect(/b &é’exﬂ?éa such that

'802 15.3 is. spec1f1ed SO’ that 1t is: appllcable as the.
standard specrflcatlons of the PHY - layer in addltlon to
the PHY layer baseduon: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,WireleslehN {Looal.Area Networh) systems

_}baSed:on,SS_(Spread-Speetrum) technologles have been put

. into‘praotical-nse_ Also recently proposed is the UWB
_(Uitraiwide:Band)ﬁtransmlsSIOn scheme based on-the,SS_:a
ilntended for appllcatlonslsuch as PAN |
- The DS (Dlrect Spread)‘scheme, whlch rs-one‘of SS
;schemes, multlplles an 1nformatlon 51gnal by a random
dcode sequence called PN (Pseudo N01se) to spread the,"r
o -pEoccupled band and transmlts the resultant 51gnal on- the
27fditransm1tt1ng 51de, on.therrece1v1ng 51de,;the recelved
'pfspread 1nformatlon 31gnal 1s multlplled by the PN code

7for de spread fo reproduce the 1nformatlon 51gnal In the f.e'

.dh'SZfVV




‘the data is spread over an ultra high frequency band of .2 GHz to 6 Gz =
for exanple. In the WB-scheme, an information signal iss ggebpgsred by use

of inpulse signal trains each having a period of as short as several 100 .
pi coseconds and this: signal train is transferred. Its occupied band wi dth
is in Giz order so that the val ue obtained by dividing the ‘occupied band. .
~width by its center frequency (for exanple, 1 GHz to 10 GHz) becones about

1, which-is a ultra wide band as conpared with the band w dt hs: commonly
used in. wireless. LANs based on so-called WCDVA cdma 2000, SS  (Spread

Spect run) , yan ds FENé ( Ot NOIDRE rifts £OMENEYgn DI Vi5+o8d Mik £ pi xi ng) schenes.
Referring to FIG 20, there is shown an exanple of the data transm ssion

based on LekMB; SCAWP LN s ICRISRLI@NI0L ¢ 5001 ead) by . Spread

sequence 902. In. sonme systens based on UWB, e multiplication .of-this

d nee i s o ef i ion. %j 0 romthe
Shreed Seueaseods bello i ST 58l 08 Lot o 1 e

tr de ed. use 0 “(Wwavel et
pul 58}, O bIE B SELEIR 30y TSP 08 0P 005 TR onr 2 e
nDduIatiquﬁgftgxgqgﬁg;fgpeéég%%qgg‘signal used on the,UMB schenesfs,an' ‘
inrﬁhe UWB-é¢heme, an information'signal is
cénfigurgd hy'ﬁse of impulse signal trains éach having a
- period of as short as. several 100 picoseconds and this
signgl:train_is transferred. Its occupied band Qidth is
in GHz_araer so that the value obtained by dividing the
éccupied baﬁd Width by its center fréquéncy (fdr examplé, 
'{l‘GHijt¢;10 GH;)lbecoﬁeg-abogt irnWhicﬁ'is é'ultra-wide_'
Jband as.compéfediwith the bﬁnd widfhé coﬁmonly ﬁéed in
| QirélesSLANs'based on sofcalled'WepDMA, cdma 2000, SS
:i(Spread:épeqtrum),and OFDM_(drthdgona}_Freqnéncy
 Division'¥ulfipléxing)ﬂéchemes;  | |
. 'vgéﬁerfing.to'FIG,?O;#heréis;shgﬁﬁ gﬁfexamplérdf
”ﬁthef&ataléygnSmission baéed.on_fhélUWB Stﬁéme. :iﬁpﬁt .
'_Lipﬁdrﬁatién901is sﬁréad'by a'éﬁread_géqﬁénge 902. In
' ;§§ﬁé'§§stéﬁs,§a$§d én ﬁWB; éheiﬁhifiﬁliéétiqhgéfﬁthis }‘-&75'
. spredd sequence is left out. - . . .
. a ':a 5ﬁfipfoxmati6psiggéi QQé_fééﬁlﬁed;from ﬁﬁé
" spectrum spread is demodulated by use of the impulse

- signal (wavelet pulse) of the UWB scheme -(905). This




~extrenely thin.pulse, so that the UWB schene uses extrenely w de band in-
terms of .frequency. spectrum Consequently, the |nputteq5kmgggg§;|on si gnal:
has-only a power that is |ower than the noise |evel in each requency
area.. Areceived signal 905 is mxed with noise, but it can be detected
by conputing the correl ation value between the receive signal and the

i npul se signal. In -addition, because signal spread is performed in nany
systens, many inpul se S|gnals are transmtted for one bit of transmit-

i nformation. Hence, a receive correlation value 907 of - each i mpul se signal

mey be intggaatedi By thenabenath SfySPEeRL. Sﬁ&yfffan(@%&laﬁf@ﬁﬁby further

facilitating the detection of the transmt signa he S|gna Spread by the

B 1 ansm 55 00e SEOGHRat i S@P'é’@fﬁ%\%t&&d&ﬂat{%“ Pecpahsfe ! evel 1n

each frequency area so y easy
communi cation sy dS on .t he 1 uset ans$h551 schene to coeX| st with
comuni cati on sys ens ase on Other oMU Cat §: eles:S '

conmmuni cat i on_env ment consi dered in 15 June 2005 mhlch mnth the
recent pop%¥5f?9%i b Pﬂ?% T et o a%e%@%é@W%Lﬁﬁp%%ep%?%%nal conput ers

(PCs) and |nstaII tlon of many various devices in offices, these deV|ces
Care extreme y wide band In terms of 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_correlatioa-value
rbetween the receivesignal and.the.impuiseﬁsréhai;l‘In':

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

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

-cvjfac1lltat1ng the detectlon of the transmlt srgnal

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

M'r;ccmmunlcatlon system based cn the UWB transm1551on schemeh;r

;_:to,;qexrst_w1th;communrcatloh_systemsubased_énsother_

'_'_'_.ébi;imunicat_ién_é.chémés- R ”

‘When a communication. environmment is considered in




interconnected by two or nore wirel ess networks packed in a narrow work
envi-ronment, thus causing plural wreless networks coexssfnkPoggme
frequency band. The "sane frequency band" herein includes the UAB wireless
comuni cati on schene, . which.transfers data by spreading themover a very

w de frequency band. The PHY | ayer specifications using the 2..4 G4z band
si gnal standardi zed by the above-nentioned .l EEE 802.15.3 nust consider thes
coexistence. with other plural wirel ess connunlcatlon -systens existing in
the same frequency band. Especially, in the case of the UAB wireless

communi cat WBAcAet wekk, tﬂataeaéﬁttpagﬁigfi@Qt@Mnsereaﬁfaﬂma%h&H1Over an
extrenely wi de band, so that it is highly possible for this netmork to

contend w kbyadiacefkn ssrsbssénQQHHy@BBaékgn (BeLYWOLKS. i I Pe, pf fier hand,

an inpul se.signal train used in W rel ess comuni cation- sc ene has

no partlcub@rmagyeqafesﬁsngaa bs 2R bPRLCEE éhgg§fagyiée§0 perform a

carrier sense operation ere ore,if ess communi catl on

h i th EE 802, 15, '
e i, RRELEORscL a8 BUYCLAYEL RULNG: LFEE 002:05: P thes é%'&ggsse.nse;
I R B A peLen e o

‘networks coex1st 1n same frequency band. The "same
frequency'band" herein includes the UWBwireless
.chmunicationrSChemeL“which,transfers &ata.by spreading
them over a very wide frequency band. |
The PHY 1ayer specifications ﬁsing the 2.4 GHz bano
51gnal standardlzed by the above mentloned IEEE 802 15 3
must con51der the coex1stence w1th other plural w1reless
‘commhnrcatlon systems ex1st1ng ;n_the same_freqcency band;
.:Esoecially,riﬁ_the'casehof‘the'UWB;wireiess'
-communicationlhetﬁork}data-are'trahsferred~by spreadihg_
;'them over'an extrehely'wide-hand B0 that 1t 15 hlghly
hfp0551ble for thls‘network to contend w1th adjacent
hw1reless 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
h:coﬁmhnlcatlon scheme 1s abplled as the PHY layer of the

IEEE 802 15 3, thescarrler sense standard;zed_by<thls_




mul tiplexing. If a small-scale wireless network systemsuch as PAN is put
into consideration, each network (or base station) is ngf;pLwags fixed, so
that, if a new network is constructed in the same space or a network.is
moved to the same space from another space for exanple, the problens of
the contention between networks and the dynam ¢ assignnent of tine slots
(or resources) nust be solved. For exanple, Japanese Patent Laid-open No.
2000- 299670 assigned to the applicant hereof discloses a network system .
by assigning at |east one of plural divided slots to a control slot, which

transmts thetibAfeafBbioBeSukbabkerf akcthe BehwBEK SLalwse angkethe -
contents of information to be transmtted. The above-nenti oned di scl osed:

network systepbi garbasadaenyacaeied Laguhi chigachyyteiy gl cStation
reports interfered slots to the control station and the control . station

~circunvent g thesecpntgLfg l L S+£97 U e, N " er, this
met hod i n mﬁichieg%hkgérnggg gs?éﬁf%ﬁl ggiégJ%%e€é@%Sgl¥£%%r s. to the
control " station ESQH% es a nmeans -for reporting to the control station.from
time to tine, " F:ere g'presentingia probl em of increasing the frequency .

If-axsmallfscale;wireleSs network system such. as
'PAN“is'puf-into‘consideration,_eacﬁ‘netwopk for baée
station) is not_alwa?s fi2ed; éQ}tﬁat,-if é:new'netwbrk
‘His.constructéd;inﬁthe.same.spacejbr a .network..is moved to
the same-space-from another space for example, the
’prbbiems of fhe ééntentiop-betwéén networks and the
Adynamié aséignment”of time s;été {or fesQurces) muét 5e
gbivéd{ | | | |
. For ‘example, Japér_iés'é Plat"e'nt".l;ia_id—openr No. 2000~
'2996joasgignéd torthé‘aﬁpliéaﬁt'heredf'disCloSes a . . .
.ﬁetﬁé#k”$YStem, by'éésigﬁing.ét ieést Qné bfrplUral.ur
' :§ividéd‘SldtS to a contrpl'slét,‘which-trgﬁsmits'the
iﬁfoimgfion_suitébié:for_fhe_nét?orksététusLand.the: p
. cdntéﬁts éf.informafionytdgbé-trénsﬁitﬁea.-. | |
-Thé §b§§¢Fmehtioned.displbéed;nétwork_systéﬁ isf;f:
'b55§d'6n_aime£hod”;nﬁhiéﬁ;égéﬁ;teiﬁinéiﬁsgétion:repdrtszt
'Tiﬁfé?féréé:siétstof%hé“?onfrqi $é;ti6§'aﬁd thé'cbnfﬁblf ?
': &$tationi¢i?cﬁﬁ§§£t£{theée_ihté#ﬁéré&fsippszfp;ﬁséitﬁé.j
' ufH§Qever;.thié]ﬁéthodiiniwhigh_ééCh gérmihaliééétioﬁ,;

"{fig;: f'




of reporting if there are plural adjacent networks. In addition, the
above- nentioned nethod, because the usage status of eacfy §lftados known by
detecting a predeterm ned synchronous signal, all frame structures used
by ot her-, networks cannot be understood. Japanese Patent Publication No.
- 2,660, 189. di scl oses ,a nethod and apparatus capable of dynam cally assign
a bandwidth to plural cells within a cellular. network. - However,-
~according to this application, the disclosed nethod and apparatus nust
organi ze plural cell groups. called "super cells” such that the
‘interferengepbetween tEel kontsoln ot st zed. rIheiregueshe0§ £bannel band
widths -is performed,in accordance with the user request in each cell,
namely, thecpgauesly thoehéheoiPhb] esslelbQnsréVS) inbetonging, to each base
station (BS) In other words, if plural networks . coexist i1n the sane
space, thecheausstplobefibangel DANINALSE 1S 00104 ALAQNEN Bu bl how Lo

sol ve the problemof conten ween the base stations. , the

bove-ment | ane nes en] ljcati _solve the problens of

The. contend Lok PUBETHGoht CREThorke Rh ot 2 anbi iRt i he sl ors
.10 15 J 05 ,.resources) in th e wher €

Consiructed i n CHb ML EPHod T AW WL TREVEL

anot her space.

new.network i s

s BEGASShace  from

usagé Status of each slot. is kﬁownrbyrdefécting a

'-:ﬁredetermined SYﬁchrqnous Sigﬁal, alllframefstrpétures
used by other.networks cannot be understood.. : .
| '-Japanese,Patent Publicatién-No. 2,650,189 discloses
:a.methdd-and apparatus capable_of_dYnamicélly’assign_a
’Eéhdwidth tO‘plprai’céllé withina'cellﬂlaf.nétﬁork;
'Howevér, accprdiﬁg fé_tﬁis éppiitatidn{'the*diSdlqsed
':'methd aﬁd épparatu§ ﬁﬁét.oréahizé'plﬁréi'celirgfouﬁs
‘éalied-“supericellsf'sudh that:théjihte#ﬁétegce between -
céllé iérﬁinimiZéd;; The ;équést-for-@ﬁaﬁﬁeivgand widths
'3iskpérfo#med_iﬁ.éccordaﬁéé with:the“dsér-réquést-i#-eéch '
”'-Eéil;.namélyt tﬁé:réqﬁé§£-f£§m tﬁé-mﬁbiié“sfatiéth(ﬁSf 
belonging to each base jé;ﬁa_t_ién' (‘B's’_)_'.f -Inl}otheri'w:o:r-ds', if
.pquéilhgtWérks cbé$istiiﬁtﬁgf$ameJspagéfithelféqﬁésfl.:
'f_fér'éﬁaﬁﬁél:baﬂdﬁidtﬁélﬂ;s'ﬁq rél§£ibnshipfﬁithih6ﬁ_to}¢u-
 solve the problem of contention betwesi the base stations.
does not solve the problems of the contention betwesn
 né£wb£?sgaﬁd_¢ynaﬁi¢;éssiéhmehtof ti@e %i6£si(5r




Japanese Transl ations of PCT for Patent. No. 2001- 518766 (W)99/17575) .
di scl oses a method in which, by dynamically dividing: tf*sjUHQqugansnitting
resources by plural netmorks each network divides the assigne resour ces
anong its, users in. accor dance with i'ts own channel assigning nethod.
Thi s appllcatlon is based on the concept in which the operators nutually
accommpdate the plural frequency channel s-existing in. the sanme space to
operate the network, thereby realizing the dynam c = assignment of frequency
channel s. by borromnng the . (frequency) bands of different operators in a

cel I ul ar ﬂ@éc‘!@fc‘ﬁes)"‘oﬂi’?\‘tﬁ{e ddhe: ahaues EHdWnedoappl | EatdHsdRedt s the

problen1of dynam c assi gnnent of the transnlttlng T esources between the
base st atigpscyhi chyar anged vy, ﬂWeEhléos cd'S presuned
that .aa mnimum tine s E%e prepare for eac netmorkré :ﬂ%se station)
fromthe VELY, Séﬁgﬁhef: each network (or base ,statlon) arranged in a
fi xed manner reqU|res nlnlnun1 resource assignnment for accommodating . -
t heusers, so that there S _NnQ

the 11 15 June 2065°3"§&fw FE‘.nSIlﬁ'tﬁgoﬁ‘éslr n\fom@&g[h e r%%%\%tcﬁx?nt .%ﬁ%ﬁ@ t_o |
_ﬁgflw')fﬁt he%§/9§§59?<5’3{&})19705°7°5§-e Syl a@éf?}feﬂﬂiﬁ FEH for a

dynamlcally d1v1d1ng the data transmlttlng resources by

plural_networks, each networkwd1v1desethe a551gned
' resources among;iterusers\inﬂaccordanceWWith its.own
~ channel aSSigning 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 borrOW1ng the
(frequency) bands-of,dlfferentroperatore 1naatcellular
-netwofk; - | | B
| '.HoWever} the above*mentioneo-aﬁnifcation treats thee
‘eproblem of dynamlc assignment of the transmlttlng ‘
"eresources between the base statlone whlch are arranged 1n.-7='
tca 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
fﬁhyetatron)arranged 1n a flxed manner reéulreelthermlnlmum ;:
;resoerce a551gnment for acconmodatlng the users, sorthat

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




thereto from another space to get resources fromthe state in which no
~resource is assigned to the network. The above-nentionegd gpgldgggti on does
not refer to any schene, procedure, and nethod for a network already
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

i nvention provide a excell ent wireless conmuni cation system whj ch all ows
the:cooni SEHEE orTa BRARE AP RGPy C ORI, bR o G ot wor ke
and an excellent wirel ess communi cati on control apparatus and net hod and
an excel | efPeonphit BFOPPFBgRB¥ RANERSpr BrEF§BFyecoftfomethed dmfud cati ons
operation in each comunication network in a communication environnent in
which a pleBIPTY 8EvWlNi redessryreiamr k8 dOm eRdMRi tPaEchobt Hegving

Enbodi ments of the present invention provide an excellent wreless

communi cat Fereiat dmonhi ehobieébwsnane Eoexdst ercsoprcgs pfoenl ithe of

w reless networks contending with each other in a sane frequency 12 15

- June 2005 shatrel, 1an winicdl |rent resoetress isormmatigraad oho coher aletappdr.at us  and
Wi rel ess conmmuni cati on control nethod, and an a conputer program which

pr ef er abl yTimentbolvet-hmentdomadni agat 1 orest oprer dbesn naot eaelfecomuiniaeat i on
network in
: 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




a conmuni cation environnment in which a plurality of wrel ess networks
contend with each other in a same frequency band. EnbodigmrpktS00§ t he
present invention provide an excellent wreless conmunication system an
excel l-ent wireless comunication control apparatus and wrel ess

conmmuni cation control method, and an excel |l ent conputer program which, if
a plurality of personal area networks exist, on a sane frequency channel,

all ow t he gaexi stence of -these.personal area, .networks by tine-djvision
MUl £ pl exi KETEY art e Ce Ao, BBSHETT o G2 BT L e PertBr I SBEREFBES bet ween

ansm $sion
transm ssi on f?@%@gt uses whi ch Erow de . control. stations. Enbodi nents of the

present in T PEYRLCRR LR | SRRt r B ¥ c 8%uni cati on system an
excellent wreless comunication contr ol apgar atus and wrel ess
comuni cat i¥h cont FOTP e hodPTAWFA™n ¥Xtel | eRFCESFARter CPRog-am Wit ch
solve the problens of the contention between networks in the case in which
a new net WHRTHELEYHRINCPEFLEPN alls SFehs eI Cat 198t BERCHPVES 13 15 June
2005 to the sane space from anot her space, thereby preferably perform ng
dynam ¢ as$i §RMEMIGiPRrENSlrEenrin eddghcaspluraddgyrding to a first
aspect of the invention, there is provided a wireless conmunication
control appdrgtlgss networks contend with 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
transmission 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 problems of the contention between

networks in the case in which a new network 1s constructed

in a same space or a network moves
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conprising: a comunication control neans for performng comunication
~control in accordance with a resource assignnment incl udeflyida ogdownst ream
signal of a first network; and a resource assignnent neans for performng
recursive resource assignnment in accordance with a transm ssion request
included in an upstream signal of a second network, wherein said wreless
conmmuni cation control apparatus is operating as the control station of

sai d secongd_n r whj C ni ing with said first _network, In the
‘above- nent ?'Sng: \g\(f)\n reeesé %%eméﬁﬂéa?ﬁgﬁhe%psg?g?m,tglleffe}lo% BF%%%F%%}% for the
resource assi?ninrll ngans .t o %erfor mre r.ce a{?ﬁicgn nt to a communication
appar at us, PWhi ¢h %&syﬁﬁﬂl&F FRE-EEM T 0P o 18H B ag%ar atus within a scope
of resources assigned to the own According to a second aspect of the
present iﬁWP‘%‘%,' there is provided a wirel ess comunication control

met hod conprising the steps of: receiving, in a downstreamsignal, by a
first communicatiofF¥eEtRonhP, 2 A red FeReCORS theedBvieRiel A sithRRR NS
information determined by a wireless base station apparatus in accordance
with a traREP<dfhn 2ar egiigstlepEom SPECHE loBmueREieidlon BEPAT NS
~apparatus; perform ng communication control in the first comunication
term nal aPPEPELRIIGN AccEEEAécalieh ChEtrebsonede atet gRAEAROTIHIGr mat i on;

and performng
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,

14




resource assignnment to the second comuni cation term nal apparatus within
‘a scope of resources assigned to the first communicatiofs jigBd0a!
apparatus fromthe wirel ess base station apparatus in the first

. communi cation termnal apparatus in response to a transm ssion request
fromthe second comunication termnal apparatus under the control of the
- first communication termnal apparatus. In the above-nentioned w rel ess
comuni cation control nethod, it is preferable for the second

comuni cation term nal apparatus to recursively perform in response to

t he transnmrssb@Rce EHYESEnhdr@M S SENAT 1 orf CEREHERTdPNL{ elam igke BPPAT at US
whi ch gets under the control of the own apparatus, resource assignnent to

the aboveppBat iseRed oAl RRHAAFIHNIGAld U ABHTHNG) tM L PrdnsREAPEPT
resources assigned to the own apparatus fromthe first connunlcatlon

(terminal appanaLus erdA 1Al 1800 aRAling: i kiie ¢

communi cation control apparatus of the first aspect of th |nvent|on and

t he “‘rel§é§f§9@gﬁﬁuca&kﬁﬁmﬁ&@%&?hn”EtQﬁggﬂ%lthe ﬁgconq caspe t he

i nventi on, ~ éac ni cation term nal er the contro of t e mnreless

base statlggg%n?iggzcggr ﬂforns agggrglvely q%g heomn;g%ﬁs%jagse

station Ies an esource assl| gnnen

connunlcatlon t er m nal under Ehe co trol, of the .
ource ' assignhhen ormatlon, 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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comuni cation. term nal having the wirel ess base station capabilities
within a scope of resources of the own apparatus assigngslykne 3gag W rel ess
base station. Consequently, the novel constitution nay configure two or
nore networks guaranteed not to interfere each other. According to a third
aspect of the present invention, there is provided a wireless

communi cation control nmethod for perform ng resource assignnment based on

time division nulAt@beximg, toCORRE St idys SteRmualcaB8shonkdd 1 i rst
resource period within a transm ssion frame to a first station which

constitutegppatdtifd BELWOIK WM £y azghabt ORANEKD, indaRt 988 HeSOUfRe period
at least to a local station; and assigning a second resource period wthin

the first ,teseurce- paRheeh 40 fors ecat Riat ipn il chyconsfd t utgs, gy second

network with at least the first station. 16 15 June 2005 According to a

fourth aspechesl e IHHENUGLnnEre LA ot ANEI S ose. spmyint catl on

system based™ on time division nul'tiplexing, conprising: ation
B L SE e R e T e
constl S Ut) BRehE PREEbrRob OB P g A0, SO i o seone
' 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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station constituting the second network except for at |east a portion of a
resource period assigned to the first station. The termg gystps herein
-used denotes a logical connection of a plurality of apparatuses (or
plurality of functional nodules for realizing a particular function) and
it is not essential whether these apparatuses or functional nodules are
accommodated in a single housing (this applies to the descriptions bel ow).
16a 15 June 2005 Aapmordiing to a f Ebtubhthspegtecaf dfie freeséntentveng i on,
“there is provided a wirel ess comuni cation systemin which a wireless

net wor ks comstét dsepdywiadedl ar aliivey eal Womeh s a6 NS gStdndNbapear at uses
and a control station for performng tine slot assignnment to each of the

plurality eof wirmel®ss cionmmiledplexiappacanpsesihg: aVeryspr egdet esmi ned
transm ssion frame period coexist, each of the wreless networks

conpri si ngco@s@i@ﬁ@ingso@tﬁﬁwgnmkf@itﬁieé estiffor whiBRl absogman ot her
of the wireless 17 June 2005 networks; a tinme slot analyzing neans for

anal yzi ng a réé@ﬁ‘ﬁ@éséb%oa' e o ofon m&&&ya{@n&sﬁ%ﬁw@té'@hh

transm ssion is performed in an other of the wreless
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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networks on the basis of a signal detected by the signal detecting neans;
and a tinme slot assigning means which does not assign ad jaagbgsi on time
slot on which guaranteed tinme slot transmssion is perforned in an other
of the wireless networks to a wireless, conmunication apparatus in an own
wi rel ess network. The above-nenti oned tine sl ot assigning neans may , set
the transm ssion tinme slot on which guaranteed tine ,slot transmssion is
“perforned in an cAdesrdinghetow mel g3Ftmet Wgctas @M uniassi gRedeatea in
the own wreless network. The above-nentioned tinme slot assigning neans
may cl ear iheeseidhpgafhdhe urasgreiededr 62 iWiddRssOWacHinl:eiessipgt Work in
response to that the signal detecting neans does not detect the signal

froman othgsteRl Hhewnital €5s BtWIds. nEhfoakavessmatianady t iy ?ﬁ gl ot

anal yzi ng nmeans may anal yze an unassigned area in an other of e wrel ess

networ ks ageh, the; ghoves ”%Htr'e%%‘é tb&mﬁ%a@%w%&rm& My, qpe form

time slot assignnment wmthin the own wreless netmor use of t

unass gnedegedol st hesont et gbitberhrelons. wgggaym&%% 2005

Each wirel ess network i s assi time s statlon (or

a CoordLnaéfr%hénpf&EhXty %n%ﬁh%iégy ﬂ&%ﬁﬁnﬁ?”é%%n apparatuses in

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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I n an enbodi nent, upon reception of beacon information from an other
network, the control station of a receiving network deqqﬁg@ebbg5recelved
beacon i nformation and, on the basis of the tine slot assignment
information included in the received beacon information, sets the tine
sl ot assigned area (or the tinme area) as an unassi gned area in the own.
network. Further, by excluding the tine slot assigned area (or the tine
area) used by an other network, the control station of the own network can
set again the tinme slot aSS|gned area (or the tinme area) for use in the
own net worke Dv@onseyuentiye sldt winzl esthpetevonk st cararcoexi stg on  .a sanme
frequency channel by perform ng network operations as equal s while
avoi di ng ittarser snoen Wiithe eslbdtt ottherhicl | qushout edet nod eslldthat the term.
"~ "sane frequency band" used herein denotes the UWB wirel ess communi cation
schene i ntmdriaii daten at e Soreachayein am extiemedy widedf remiency band for
transm ssion and reception.) According to a sixth aspect of the present o

i nvent.i on,netihenes ien PrIYisies @ oF 12l esendd dbtawne: 2005 hComRHiLati on -

control -apparatus or nethod for -performing, in a network environnent in ,
whi ch a plag@ddtynPinainel essy Datup k@léeraaﬂc}ﬂﬂa %é&k@rﬁ{h >d time slot:

transm SSI on 1In every pr edet erm ned transm SSI on frame perl O et ween
'does 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 ahfuhaseigned-area in the'own
Wireiess network. The ahoﬁe;mentioneo.time_slot asaignihg‘
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'lr
ﬁVanalyze an. unaselgned area 1n ah other of the w1reless ;j;
1networks and- the above—mentroned tlme slot aésrgnrnoa"h
tlfmeans may berforﬁ tlﬁerslot a551gnﬁent w1th1n the own37ﬂ
”ﬁ_w1reless network by use of the una551gned area 1n theh

other of the w1reless networks




Wi rel ess communi cati on apparatuses coexist, tine slot assignnent of a
transm ssion frane period within the wreless networks,{£aiRH05ng t he
steps of: detecting a signal froman other of the wrel ess networks;
anal yzing a transmi ssion, tinme slot on which guaranteed tine sl ot
transm ssion is perfornmed in an other of the wireless networks on the
basis of the signal detected in the signal detecting step; and not

assigning a transghegi Mieitoe AB:YBEEh:guatantaed Ling sl oty ansyp ssion

is performed on an other of the wreless net s toa wreless

communi cat ign appagglus,i n a0, ony Wi rghess ngbuaik, Jhe above-srentj oned

time slot assigning step may set the fransm ssion ti of “on Whi

guar ant eed .t ] .Sl t ission,is perforned on the other of the
Wi rel ess né?%%%ﬁ%aggggnkgﬁéggﬁé%%adarea, within the owmn wirel ess network.

The above-nentioned tine slot assigning _step may clear the setting of the
unassi gned area i nthénlomﬁ83?$ﬁT%%E’nePﬁSPki?? FdsHse ?g t 9% signa
detecting step does not detect tgg signal fromthe other 20 15 June 2005
of the wir SPECETRELGEY KEORTRE QE6GE. METHCGIed HIFMEoRtS0 LafbiaF 3 Ot ep may
anal yze an unassigned area in the other of the wreless netwrks and the
time sl ot §S§F§ﬁﬂﬂén9t@6tW§§kaPF@ﬂﬁ§ 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

19




time slot assignment within the own wireless network by use of the
unassigned area in the other of the wreless networks. Acfifediong to the

wi rel ess communi cation control apparatus and net hod of the sixth aspect of
the invention, wupon reception of beacon information froman ot her

network, the control station of a receiving network decodes the received
beacon information and, on the basis of the tinme slot assignnent

i nformat i orcdmatinidedibn ideetrbeceippatabesacet imftidmt fon, psetsriiiey ti ne
sl ot assigned area as an unassigned area in the own network. Further, by

excl udi ng theat n@Bwsket cassirgRREnar €8 UHEEhbY qInefal iRet VEX kyitdmssont r ol
station of the own network can set again the tinme slot assigned area for

use in thenghor et BOEKpeEeBsREHEN Y radkbeBORE MRl SIAL | ORSH GONSiidt | Ng
wi rel ess networks can coexi st on a sane frequency channel by perform ng

network opghaldyaRey 3Sr&fHa fniMid et AYOLT 19 or NEFRLET BRG] W Lhe AL, Ot her.

21 15 June 2005 ccording to a seventh aspect of the present Invention,

et oss PEPIAIEE S RS R AR LIRS e O
apparat “Se§s§{‘&nﬁ‘¢n§°’l§{ Oly St340aR;EQ% oReT FRLAL NG L) By S PEiRSST QyEent to
' 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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each of the wreless comunication apparatuses in every predeterm ned
transmni ssion frame period coexist, at |east one of the yglEssnet wor ks
providing: in response to the reception of a request for constructing a
new wi rel ess network, a transmssion tinme slot for the new wirel ess
network. In the wirel ess communi cati on system according to the seventh
aspect of the invention, a parent and daughter relationship as it were is
formed bet weenhanwiexilsssngewwoekess network and a wirel ess network to be
new y constructed, in which the new wireless network operates as the

daughter and the exestbbgewnertessednetiner k1sUPROEIS ARG GRS gt i on of
the new wireless netwrk as the parent. Nanely, in response to the

reception RwatheeedinstindgsWyheheasefetiWorkkeolotdreqestne fipfrLoQnst ructing a
new wirel ess network the existing wreless network provides a transni ssion

time slot fQkydte NAW WHE! esaecnNehWY ks dihalehy éygéd}aag g:réqrfcjrm erference

between the wireless networks to realize the coexi enc n a sane

frequency ¢haanghor22 sl o200, FORAEIUGA! Wb ARCY QG oLG Jhe W rel ess

communi cation system o e seventh aspect of the “invention, if-a network

for which 08e! bF® thklurla3si3384008E2RREHT ARnt' N NELL AR LN Ch @ new
.~ networks.

According to the wireless communication control
apparatus and method of the sixth aspect of the invéntion,
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 operétions as equals while avoidiﬁg

interference with each other.
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is constructed in a sane space or an other network noves thereto from an
ot her space for exanple, the problemof the contention pgjweemoshe

net wor ks can be solved and the dynam c assignnent of time slots (or
resources) can be perforned in a preferable manner. Further, each already
constructed network can dynam cally assign its resources to any network
new y appearing in the sanme space. Each of the w rel ess networks may

include a geicbirdgngmaansafeevesthi agpacti or stipd grassh@nedvaneachp an own
wirel ess network; a transmtting neans for transmtting. tinme slot

assi gnment thfer meti Ar&fidde AW WEELESS cARfMAIdSt 1 aBgkyahngifeans for
receiving and analyzing tine slot assignnent information of an other

wireless Retwr kg gﬂgr@ma;ia@i R9r88a8s htWRs¥s0NdMG i tRedd My Shot  of
the owmn wirel ess network by use of an unassigned area of a tine slot in an

other wirelgss AgLyorke The Ahve- EBH}nhHESQtFBH:ta[ faodh[%eesqugﬁh MRy be a

request for participating of an other contro tation at constructs a

new wirel e rk i.ntq t r i ng: W r S £Wor kaor. equest
From an of ROPeo3 18 AIRS0B8: ESRE o Ltk LI | RaP Coonat At P
W rel ess n%t%%rklgo a tisre.slot to a contr.ol statioQ_of t he correspondi ng

W reless networ k. F%P?thFﬁ%%%ﬁrﬁﬁW%ﬁP%Q%ﬁl%Qt?@ﬁﬁﬁ%:ﬁﬁqgnjf?ngvgf%t

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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has been set to the neM/mnreIess net wor Kk may be |ncluded intime slot
assignnent information such as a beacon signal and noti{si gdeizdoshe :
correspondi ng wi-rel ess network, or . a transm ssion frame for notifying t he
new wirel ess ‘network of.the setting of a transnission time slot may -be
directly transmtted. According to an eight aspect of the present
invention, there is provided a wreless conmunication control apparatus or
met hod for performng, in a network .environment in which a plurality of -
wireless networks for performng guaranteed time slot transm ssi-on in
every predeterrnrﬂamSqueﬂhbysl@mxknannmpemtaﬁebeUWeeessm reless :
conmruni cati on apparatuses coexist, tinme slot. assignment in a transn135|on

frame per i ochmivmn t &t b esh@tSem rtefvméSSeW\é‘tetﬁeunapaecftemsﬁhé or -constructing
a new wreless network is transmitted, to any of the existing wireless

networ ks. AoeORei o, tDf a NidtdoABPESE 0 i endresgitsigwvension, there is
provided a w rel ess comunication control ~apparatus -or method for :

per f or-m ngs s 24438 JASe 2005, 5 i @, Net s ks &Nl rament, iehichi@pl urality

of wireless networks for perform ng guaranteed, tine slot transntsS|on in

“every predet ergi Sed, LE ANSIA Ssi A d regen%@ecff afh, REIWEe) o S 8L %Eafes-

commm ‘cat’1on appar at uses COeXI St tl
' thereto from,an other space for example, the problem of:

' the,contentlon between'the networke can,be solved apd the:
it'dynamic:assignmentrof time slots. {or reSources);can'be
performed in a preferable ﬁaaner, Forther;reachjalready
‘constrhoted'network-can dynaﬁically,assign‘its'resoﬁroes'
‘to any network new1y~appearingtin 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 reoerv1ag and analyalng_r
tlme‘slot a551gnment 1nformat10n of an other w1reless
.netWOrk ‘and a a551gn1ng meaas for a551gn1ng.a trme.slott'
t*iof the own w1reless network by use of an una551ghed areafﬂ‘
5fof a tlmerslot 1n an other w1reless network-‘ 7 -
{i The above mentloned-constructlon”reéuest nay: be a.f:
'f?_reéoeet-for part1c1§at1ng of‘an other control statlon

~»r.that constructs a new w1reless network 1nto the

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




assignment in a transmssion frane period in the wireless networks,

wherein in response to the reception of a request for CEﬂﬁEF%@ang a new
wireless network, a transmssion tinme slot for the new wireless network is
set. The wirel ess conmuni cati on control apparatus. inplenenting the eighth
aspect of the invention functions as the control station of the daughter
network and the wreless comrunication control apparatus inplenenting the

ninth aspeciofrdhesddvast itHad WRESONELas at hewc ekl ssShativerkof the
parent network, so that the interference between the networks can be

avoi ded, theseby ¢eabi 210 tbha CORXiS)CRERLIBNA cTAM rRAyRRG¥nehagnel .
. For exanple if the daughter network has been newly constructed in a sane

space of thg Rarent naeiuwekk or the daughter network has noved to a sane
space of the parent network, no time slot is initially, assigned to the:

daught er - net wor Irru@rthéu,lh%rfngslz;fen{ﬁ |91 o DELIEENL N nd e ks can

besol ved and a time sl ot resources) can e assi gne 0 the daught er

networ k | n 3, prisi et able grucg 2408, 30 IR N poKe! sanakL U on

The above-nentioned cons i on reque

part i pat 109 8,30 O1BET SOIEL et 24 2Bmbl3b,CONSIAUCES & TBUL eI e5s

network into the
' 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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correspondlng mnreless netmork or a request froman other .control 'station
t hat” constructs a new wirel ess network for a tine-sl|ot {@,@e%@ kr ol
station of the corresponding wreless network. Further, rmati on that a
transmission tinme slot has been set to:the neM/mnreIess net work may be
included in tine slot assignment information such as a beacon signal and
notified in the corresponding wreless network, -or a transmission franme
for notifying the new wirel ess network of the setting of a transnission
time slot may be directly transmitted. According to a tenth aspect of the

present i hvemthemyorheewvisopmavi ded v&lﬂdﬂwtﬂuﬁ’aelaﬂ@blcﬁ priagylasss f or
executing, on a conputer system processing of performng, in a network

envi ronmemetwombs chom prfatiing @favinelass e Wirds tfrom perdaon ng
guaranteed tinme slot transnmi ssion in every predeterm ned transm ssion

frame perimdewb@ﬁy\lqefb&et@h@ﬁﬁe&mm&ﬁél% %{@tﬁéﬁ%c@%ﬂ@m time
sl ot assignnent in a transnmission franme:period in the wreless networks,

26 15 Junes200fes & O 110 16 SLSPS: s AE1EELING. A Sianaly i om an other

of the wireless networks; analyzi ng a transm ssion 'tine slot on whi ch

guar ant eech 44 Wbt 4 A A nae%lsrpegrfa%%defl%aqn P2t %% wireless

net wor ks-on t he-basis of
networks, whereln in response to the receptlon of a

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 parent
*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




detected in the signal detecting step; and not assigning a transm ssion
time slot on which guaranteed tine slot transm ssion i sigjHcgged on an
other of the wireless, networks to a wireless conmunication apparatus in
an own wireless network. According to a el eventh aspect of the present
invention, there is provided a conputer- readable programfor executing, on
a conputer system processing of performng, in a network environnment in

whi ch a pl w=anety i 8f tid R}RIS cBRE WK KS Jor perform ng guaranteed tine sl ot
transm ssion in every predetermined transm ssion franme period between

wirel ess comuni CahkONap ARPAEAL USSSI COMstuct 1o SeRfie8BSi gAEHe i 1 @
transm ssion frame period in the. wreless networks, ~conprising the steps

of : recei vifagiu@sgeqmt {agfti&g{a%gmﬁgct bR apnewcpklel 885t ASE WOLKition

perform ng time slot assignne h atime slot unassigned area set in an

own W rel ggg net @Bﬁﬁgtfll{ktrs.es})%nsen 9 th‘ﬁi,fé’ﬂ%isr ”%{g‘ﬂ&oﬂ?q“eﬁ{ﬁq ange
transmtting time Slof assignment rnformation in the ~own wrel ess network.
27 15 June %893 t-o _twel t.h aspect of the pres i nvention, there

ar di
s provi dedoR BRRPIEE Tosnre 1O Am or Sextettdito. CH a sborputcer

r L n f perform.n in rk environnent in -
system pc%% %gi gs%ﬁtfﬁ%, %hat gbonstfhégg\mﬁ ﬂ%w wgre eés network

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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which a plurality of wireless networks for performng guaranteed tine slot
transmssion in every predetermned transmssion frame peniibdst ween

Wi rel ess communi cati on apparatuses coexist, tinme slot assignnent in a
transm ssion frame period in the wirel ess networks, including the steps
of: transmtting a request for constructing a new wireless network to any

of the  SXkohbBOsyhd eSS ABEUBEkoqo£a0SInY ROSE LT SF0dn APSARIEOE

i nformation om an the existing wreless perform ng

nf or mat i orl TFom any i Aetiorks? “ahd per of m n
Sl ot asei gonEntrn st metreR i AR AN PRI AR 38K O ougn

the twelfth. ts_of the invention def] ter-readable, ,
i ch 1 eal PORCHT GHRERT TR R GORE) g D SSCONpAC oPeE) GLRRT IR BEner

words, installing.the conputer rogramof the tenth aspect of .the

i nvention S%Lﬁrc ﬁpﬁggrwnggiﬁﬁ?rgﬁFQQE S a°RobPer 8EFYR Bpefati §A9BALt he
conputer systemto obtajn the sane effects as those provided by the

- wirel ess cHRREAFRAL iBntEGsPémmat £RECOBING IteRY 5 NGY A951g8pBEt 20f the
invention. Installing the conputer prograns of the eleventh and twelfth

aspects of LEARSMISHIERt | 6amdn alebnpel er Wkl erduaganteed atdBeperdftve

operation on the conputer systemto obtain the sane
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.




effects as those of the seventh aspect of the invention. The above
enbodi ments of the invention will be seen by reference {50;f,R®0fgscription
taken in connection with the acconpanying drawi ng. Brief Description of

Drawi ngs FIG 1 schematic diagramconceptually illustrating a
configuration of a wireless comruni cati on system practiced as a first
enbodi nent of the invention. FIG 2 is a block diagramillustrating a

configuration of aceepdingcati®on teentnal apparatusf WHLh gpesahes as a
Wi rel ess base station for performng wreless comunication with other

comuni cat iigRreheiBhnal  apRafat usessW t higrodiWehel essy net wepkpasgeci at ed
with the first enbodi nent of the invention. FIG 3 is a bIocE di agram

i11ustrati R@adabeenfh @il 0Foef axLOMMY Cathon,t eééﬁﬁl%e@p%?{s%hl% whi ch

operates as a user station for perform ng wreless comrmunication under the

control of p%oeéggiﬁba_té@npeﬁlfﬁrm&n'§§Tailﬁii %grﬁng{%%%ystérﬂ}ii exegpl ary

29 15 June 2005 configuration of DVA fra use in the wreless

network assegiated Wilhbe 108t AT BlCLbe JIVERLLORELG S 1S @

diagramillustratin per sonal ~ area networ exi as spaced from

each Otherguaranteed 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,
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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FIG6 is a diagramillustrating how a first. piconet 1 and a second piconet
2 exist as spatially overlapped. . FIG 7 is a diagramid |}stiggsi ng a
configuration of a transmission frane for use in a piconet associated with
a second enbodi nent of the embodinment. FIG 8 is. a block diagram
illustrating a configuration of a wireless conmuni cati on apparatus 10,

whi ch operates in the piconet associated wth the second enbodi nent of the
invention. flfgh %aSedr dbagiam iildwsitiahni.ng anNsexamhe eheakompRerat i on
sequence between a control station 11 of the first piconet 1 and a control

station 21 pfodrags S8E0NEhe Pi ERRRINtHF Gndl0ti812tHi agEBd | Wt rahkng a

configuration of a transm ssion. frame for use in a process of setting an

unassi gned @fRAdidbeash of LBRpLLES! HIHAet rladidekhe, %%%g@@are&@@net 2.
FIG 11 is a diagramillustrating a configuration 30 15 June 2005 of a

transm ssi Qi d AR, obnusgqénnﬁoﬁ%%q:ss Sg’%é}%ﬁlt tigg O%E%Pgstﬂfgnlggmgr ea in

each of the first piconet a sec pi conet a di agram

1 ustrati ngRRALOURALEDr Ble BAIANATATL LrRTR! Phviif1 i, 2 process

of settin

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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an unassigned area in each of the first piconet 1 and.the second piconet
2. FIG 13 is a diagramillustrating a.configuration ofyslkaps8i SSi on
frame-for use in a process of setting an unassigned area in each of the
first piconet 1 and the second piconet 2. FIG 14 is a flowhart
describing a processing operation of a control-station for constructing -
pi conets in order to realize thé_operation,sequence shown in FIG 9. FIG
15 is ‘a diagramillustrating an operation sequence for realizing the
coexi stence of the two piconets using a sane frequency channel by avoiding
the inter¢enthmerdylwacft ot MM tand ofol ngsa jpartert vaneledaught er
relationship. FIG 16 is a flowhart describing a processing procedure of
acont rol. statwork fagsoeiadtiad ngl tthethe oixd st engdiintdntardt here pi conet by
avoi ding the i nterference by each other while fornmi.ng a parent and 31 15
June 2005 igkasghi®@r. relationship. FIG 17 is.a diagramillustrating another
exanpl e of .an operation sequence for real i zi-ng the coexistence of two

pi conets having arsamg f:LrsegU@@(é}jrﬁﬁa@ﬂqlus@fa%\iﬁ'gdth twepb%SﬁB@fence by
each other while formng a parent and
- area networks ex1st as. spaced from each other
FIG. 6 is a dlagram illustrating how a first
piconet 1 and a second piconet'ZAekist as spatially
overlapped.. .

FIG;'?lisza diagram iliustrating:a.configuration“bf
Aaatranemtssioﬁ frame fot use'in a'picohetlaseoeiated with-
a- second embodiment of:the emhqdiment.e: . |
FIG;B-ie.a'biOCk diagram'ilihetrating.a'
Aconfiguratidn'dfla'Witeiess'cemmuﬁieatiohlapparatuS-lo
."whlch operates in the pleonet assoelated w1th the second
-_:embodlment of the 1nventlon |
A FIG -9 1is a dlagram 1llustrat1ng an example of an
‘joperatlon seéuence between a control etatlon 11 of the
iflrst plconet 1 and a conttol statlonh21 of the‘second
"_:pleonet-t | |
FIG. 10 is a dlagtam-lllustratlng a conflguratlonrhfgﬁth“re
‘if.-of a transﬁ1551on‘frame for ﬁee 1h,a‘process of Settlng.
lah‘una551gned area.tnjeaeh aftthelflrsttpaconet'l andithei'
:iSecona'pidehet“zéiﬂ.,LL"'J L L B
"_:FIG;'ii'iglé;diagram illuetrating'a-cehfiéuration-.
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daughter relatlonshlp FIG. 18 is a flomchart descrlblng a proce55|ng
procedure of the control. station of the parent piconet 1§SUhéfﬁ®B'Z'n9 the
coexi stence of the piconets by avoiding the interference by each other in
accordance with the processing procedure between the piconets shown in
FIG 17. FIG 19 is a flowhart descri-bing a processing procedure of the
control station of the daughter piconet  for realizing the coexistence of
~the piconets by avoiding the interference.by each other in accordance wth
the operation procedure between the piconets shown in FIG 17. FIG 20 is
61mamamofMSanm@ammﬁmMQrm:ﬂmannmmm@&@mb%wﬁﬂthBum'_
schene. Best Mdde for Carrying. Qut the Invention This . invention wll be

descri-bed &am fusdignetbtaida fy swmyh off exdanplier M th defer encand oithe
acconpanying drawi ngs. ‘32 15 June 2005 A. The first enbodi ment Now,

referring techh&pilcoddere. i s shown a conceptual . configuration of a
W reless communi cation system practiced as a first. enbodi nent of .the

invention. As shewg.inzFkG 1d1§d@ahGHQ§§ %rgtﬁﬁgshat %&19@&%&3%Bter
‘abbreviated as a BS) wi rel ess comuni cat

‘of a transmission frame for use ih a process of settlng
‘an una551§ned area in each of the- flrst plconet 1 and the
second plconet 2. | | o
FIG. 13 is_a oiegramillustrating.arconfiguration
. of a transﬁissidn.frame for”use'in a process of setting
©an unaSsigned area in each of the first piconet-ltand the -
second piconet 2. | |
--FIG. 14 is affloechart describing a‘prOCessing
operatlon of a control statlon for constructlng plconets
1n order to reallze ‘the operatlon sequence shown 1n FIG.
FIG. 15 is 2 dlagraﬁ 1llustrat1n§ an" operatlon
“jsequence for reallzlng the coex1stence of the- two‘;t
'plconets usrng a same frequency chennel'by av01d1ng the
jrlnterference by'each other whlle formlng.a parent and
't‘daughter relatlonshlp | o |
| FIG 16 15 a flowchart descrlblng‘e proce551ng
?:Lprocedure of a control statlon for reallzlng the ;r “
5i'coexrstence w1th another plconet by av01d1ng the e"::h

interference by each other whlle formlng a parent and




with three nobile stations (hereafter abbreviated as MSs), ,.which
provide.. -user stations of this wreless base. station, 1051%@%?60%'6\ (user
A), M5-B (user B), and M5-C (user C). BS, M5-A, MS-B, and Ms>-Cconstitute

t he parent network. . One npbile station M5-A has the capabilities of a ,
Wi rel ess base station and wirelessly communicates with. two nobile stations
MS- D and MS-E, which are the user stations of the M5-A. -The nobile station
MS- A operating as a base station and the nobile stations M5-D and M5-E
constitute the daughter network. Although not shown, the other nobile

stations MaBghast Mot£:teysialso have the base station capabilities.
Nanely, these nobile stations may constitute a daughter network by using

other ‘Mss as sl avass.. 100WIOUSItadrie NB1Rs (% tNBiE ddb e daughher network.
configured with the M5-A wused as a slave nmay constitute ,a grandchild

net wor k by, £ Usih Ngo O Hef o VBSe ASerst &V rERILIIANOLL EoGriredlOrer ! S

schematical'ly shown a 33 15 June 200'5' configuration of a conmunication

t er mina a,gp@rﬁ{é%etg".“ﬁé:\plz?g?ﬁé 3'%-%?@ afr%x{ e&?ar?lf‘gf ﬁ%g%ﬁgng%ﬂgé at uses

wirel essly communicating w er col tion terni

within a wyel work associ ated wth the present invention. An
upst r eam g%ﬁaﬁ_ergﬁésgn\???%?if ronTan M s‘“rhlhl.e -Porm%ng a parent ind

" daughter rélatiéhshipf
"FiG.'lé'is'arfléwchart describiﬁé_é.proéessing
progedure of the,ébntrol_station,of thelpérentwpiconet~
;Vfér_realizing.thé cOexistence of the piconets by avoiding
 thé interference bf each other iﬁ accordance With the
o pfdceésing pfocedu:e between the‘picgnéts shown in FIG.
7‘;17- . e o
FIG. 19 is:aflowché£t=deseribing~a proces#ihg'
ip;bcéduré_Of the.control.statioﬁ'gflfhe&augﬂtér'piconet
1for:reaiizipg the'ééeXiétehCe of the piéonetS'ﬁy avoiding:
3£h§ interfefénceby.éach'qﬁhérin acédrdancg-ﬁith the
:."dperatiQﬁ'procedﬁré:beﬁwééﬁ tﬁe;picqﬁets1$héwn injFI§.717}r
- _-;E;G,5zo:is a diggramilluStfafingﬂ§ﬁ é¥aﬁple16fﬁi

- data transmission based on the UWB'scheme.

‘BééEﬁModeffdr‘qufying_Qutfﬁhe iﬁvéhtiéﬁfg Af; f‘
. This. invention will. be described in further detail
': by?Qay'Qf:exémplé‘With refe;eqcé.td tbe¥acédmpanyinq* o

drawings. -




recei ved by a radlo recei ving section 112 via an. antenna 111. The radio-
receiving section 112 per f orms predet ermi ned radi o receqéqdngd@bgce53|ng
(for exanple, down-conversion and. A/D conversion) on the received — .
upstream si gnal and outputs the processed upstreamsignal to a
denodul ati ng section 113. The denodulatlng section 113 denpdul ates this
processed signal to output receiving data. The -, denodul ating section- 113
al so denodul ates a. random access channel (RACH) signal received froman. -
M5 to output a transmitting request signal to a request confirmng
section 114. The #edliesticontf iembodimstt i on 114 confirms a transmtting
request by the RACHsi gnal fromeach M5 to output, to a scheduler : 115,

i nformati on aboutNevni cre S rihas tdé SBLed T hechddnsid tdHdwh request . The
schedul er 115 perforns resource assignnment of.- -the M5 fromwhich the _
transmittiagnceguesl baarbgepatissusd angdiodli PYLScHRGuR ESHUL&E assi gnnent
information to 34 15 June 2005 a beacon inserting-section 116. The beacon

inserting s$eetinopridbibngeatsat RerELSoMh681iASSEINFERL . | DEQL; '
obtained in the scheduler 115 into the. transmtting data an outputs t he

transmtting datad o uypdul aédﬂucfg lsecat |hgn_,elle]37516§ baaster ag}sarpmtnl ng signal .

The nmodul ating section 117 no at’es
(hereafter abbrev1ated,as a BS)_w1reless-Communlcates.

, withthree'mobile stations (hereaftet abbfeviated-es'MSsy,_”
a.which‘provide_user_stations,of_this wirelese-base.station?
namely MS-A (user A}, MS-B (user'Bt, and MS~-C (user C). N
IP BS{IMS_A, MS-B, and'MS—C constitute thehparent 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 moblie 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 th;
'A”used as’ a slave may constltute a. grandchlld network by .
Tu51ng other MSs as slaves.tf. |

theferring tolFiG;;Z(fthefe is“schematicéllyfshOWﬂ-éJ
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transmtting signal and outputs the nodul ated send signal to a radio
transmtting. section 118. The radio transnlttlng sectL@ptﬁ%% rforns
predetermned radio transmtting processing (for exanple, conversion
and- up-conversion) on the nodul ated signal and transmits the resultant
signal to the M5 via the antenna 111 as a downstream signal. Referring to
FIG 3, there is schematically shown a .configuration of a comunication.
termi nal apparatus, which operates as a user station for perform ng

wi rel ess conmuni cati on under the control of a base stationin.the

wi rel ess coomfingoattoonnef war kcassnttat ednw éhntihel ipverdies, A
downstream signal transnmitted froma BS or an M5 functioning as a BS is

recei ved byhachadberseeei ¥5ng wseet &89 B22eVitaBlloRNE&ANA A2ile Jhe, r adi 0,
receiving section 122 performs predeternined radio receiving processing

(for exarrplc@mma@%aemgeﬁtﬁnoa@@lr%Qnﬁén%éaéyaﬁ £00pi ngpnversion) ‘on the
recei ved signal and outputs the resultant signal to a.denodul ating. sectlon

123. The Qﬁﬁ%"cé‘éé@%:’?@ﬁiﬁ% W23 ﬁsgydﬁéew§§kt§%%£{$§§é§§ﬂté'ﬂ? -

out put receiving data. The enndu ating section
randon1acc§§§seﬁhahgeén£fgg}ﬂ 5|gnal recelved fron1the M5 ( MS- D or NB—E

An upstream 51gnal transmltted from an MS-isr
-h received by a raoio:receiuiné.section 112viaan.ahtenna'
.l.ill, The radio receiVing.sectioh;llé,performs : |
: :rpredetermined radio receiuinq'processing {for.example,
_dowh—conuersion 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 51gnal to output rece1v1ng data ‘Theq:
_demodulatlng_sectron‘L13 a;so.demodulates-afrahqom;access.
Achannelr(RACH}.sigual reCerved-rrouiahﬂMS:tO'output'a
-_fﬁtransmlttlng request 51gna1 to a. request conflrmlng
'sectlon 114-- The request conflrmlug 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 -
l;lhas 1ssued ‘the transmlttlng-request‘?u | B |
The scheduler 115 performs resource-assrgnment of
"_'prthe MS from whlch the transmlttlng request has been

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

g 3:4




of the daughter network, whi ch becones t he. slave of own apparatus and
out puts ‘the denodul ated signal to a request confirning fealeb0s25 as a
transmitting request signal. Further, the denodul ating sectlon 123
derpdul ates- a beacon signal contained in the downstream signal fromthe

BS and out'puts the-denodul at ed beacon signal to a beacon capturing section

124. The beacon capturing signal 124 reads the beacon -.resource assignment
information contained in the downstream signal transmitted fromthe BS or
an M5. functioning as the BS to recognlze how t he resource is assigned.

Thi s resourckeassnginerttinbosertion 136 .outistbes-d® an§érrawgcaiion
control section 127. On the basi's of the resource assignnent 1nfornation,

t he connuneeatbﬁn1Q6nﬁﬁgbrﬁ@cth@nré3$u§@€t59%§gﬁm€ﬁ@”§nfSQHBtQH£'ng
section 29 so as toperformtine division nultiple access(TDVA)

comuni cat bBRajkbe ihavBe seRbhAYLLNg;se Nehéd fLI94Les the
transmtting gé 15 June %005 dat'a fo% t%éhgaFé%tt%éﬁag%Ee g ?%uts t he

confi guredandabarhaed Hﬁgukéshgﬂlﬁﬁﬁ 49 atgotoﬁésﬂ?dﬁﬁgplgeL%gégl?ﬁe BS,

transmtting request operation on t uncti on

the frame QQWfESUB'EQaﬁgﬁ Fgg?ézg%ﬂggferts a transmtting request signal

into the. transmttin parent  network.
The deulating‘sectlon 117 modulates the

: transmitting signal andioﬁtputs.the medulated sendnSignai
rto a radio transmitting.seCtiOnrilS;r Therradid' | |
transmitting.section 118'perferme‘predetermined radio

: tranemitting proceseing {for example; D/A.conver51on and
‘np—eonverSien) on the modulated 51gnal and transmlts the'
resultantreigna; to.the ﬁslvia.theﬁantennanlll as a

'2rdownstream signal. o o
Referring,te FIG. 3{ there'rs seheﬁatiCally-Shonnia
conflguratlon of 'a communlcatlon termlnal apparatus,

t which operates as a user statlon for performlng w1relese
'jeommunlcatlon under the control of a base-statlon 1nrthe
nlreless conmunlcatlon network a55001ated‘W1th the r- |

rrlnventlon. | - '

A downstream 51gnal transmrttedrfron a.BS or an MS_'
"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 |
::nroce531ng (forrexample,.down~conver51on and A/D
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Referring to F

The request confirnming signal 125 confirnms the transnitting request: by
the RA CH signal from each MSsand outputs, to a schedul & jiR&goghe

i nformation about which M has transmitted the transmtting request.. The
schedul er 126 perforns resource assignment for the M5 from which t he
transmtting request has cone and.outputs -the information about this
resour ce aSS|gnnent to a beacon inserting section 128. The beacon
inserting - section 128 inserts the beacon signal, which i's the
identification signal including the resource assignment information

obt ai.ned bgobhersttreduber tA26yetai ved heighsBNemd t dhngueatend or the daughter
network and outputs. the resultant data to the nodul ating section 130. The

modul ati ngrseel t ont 180gnRUULEt £Sdéhedulensdi s&éngssi gl for the parent
network and the ‘transmtting signal for the daughter netmork and outputs

the .nodul at ed si gl 1du AN G g ARSH;l N SeehiRMilits The radio.
transmtting section 131 perforns predetermned 37 15 June 2005 ‘radio

transm ttipgoPLoses St {{of : $ e n up- conver si on). on.
t he nodulé?ed S|gnalsﬂ@%nd t?ans tg't ég%rgg §%%& SI%%%|S to the BS or the

e og SERARTSANT BV 30 2 S AN 08 AL WP LEAT SIS0
channel (RACH) signal received from the MS (MS D or M5- E)'-’
of the daughter network, whlch becomes the slave of oW, B
: rapparatus and.outputsuthemdemodulated signal 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 51ghal to a beaoon.
';capturlng sectlon 124 | R
‘The'beecon capturing signal lé4ireads the.beecohrt
AreSOuroe'assignment‘informationjeohteihed'in'the
dothtream signalltrahsmitted,rromhthe‘BS.or'an MS-
‘ifunctlonlng as the. BS to recognlze.how the resource lS,f
'g«7a551gned. ThlS resouree a851gnﬁent 1nformatlon 15-'
toutputted to a communlcatlon control sectlon 127- Onrthel
'T;;fba51s of . the resouroe a551gnment 1hforﬁet1on,.the .
t;coﬁmuntcatloh controllsectlon 12? controls a frame
hfeonflourlnd sectlon 2§ Sle} as to.perform tlme‘d1v131oh:.
'ff_hmultlple acoess (TDMA) commdhlcatron’-tThexfremer

h*conflgurlng sectlon 129 frame conflgures the transmlttlng

‘36ti~'~




of a TDMA frame for use in the wireless network associated with the
present enbodi ment. .The follow ng. describes in detail g;MeRp8SS :
conmmruni cation method according to the present enbodinent wth reference to
this figure. It should be noted that the communication termnal apparatus
shown-in FIG 3 is M5-A First, as shown in the upper portion of FIG 4,

the BS shown in FIG 1 assigns resources to user.A, user B, and user C
Nanely, the beacon is followed by user A user B, and user C, in this
order.. This resource assignnment information is contained in the beacon of .
then par et taefoor khe Ther beaconwdrk henpaserdunet s kedsei gefdg from the
'BS to each M5. In M5-A, the beacon is read by the beacon capturing section
124 to recogni zeo t AahodlEa f BSQUESEE i &S ST TN S LRIV A FoSming a '
made-i nmedi ately after the "beacon. The infornmation about this resource

assi gnment i snseitide £hQuEOHMUNL LA QN LONHOlpSest i oqyd27. The 38 15

June 2005 communi cation control’ section 127 perforns control so that the
conmuni cat 4 j t-h ' d 3 ‘ ' d 1 t he. yesource i s.-
assi gned.’ tI'ﬁlt?{e\bHI\E/‘L[SMIELAI\rl %gac%r?%lléé réé%oﬁt:r}gé]e "fr]é%ﬁégs%és:}%%@grnlsﬁrh Ygtgl_%onr glqjuggst s) from
the M5-D apddfig, I\@'&a%ﬁf&&g@gcof?ql}ehset 'ss:ﬂc_:?lIYae_ls_ior{tg hc(':he.v_s_ A These

transmtting requests are na

transmitting data for ‘the parent network.

- The request confirming signal 125 confirms -the

~transmitting request by.theﬂRACH,signal.fromweaéh'MS.and
: Qutputs, to a scheduler 126, the informatioﬁfaboﬁt-wﬁich
MS has transmitted-thetrﬁhsmitting request. The
‘schedulér 126 perforﬁslréécurée_assignmentiforlthé MS
Vfiom which the fransiitfihé ;equestlhas éoﬁe-and.oufpﬁts
- the infbimation ébout’this fesoﬁrce-aséignméﬁt-tofa |
-beacon insérting,seéfign"128;. The_beaééﬁ-inééftiné
séct%on 128 inserts the.beacgnisignal;'ﬁﬂich.ié'tﬁe
'fidgntificat'ion_sign"a_l 'r_.i‘ni:l:udi_lnlcg the resource assignment
info;matiqn.qbtained By;thé'§Chédpler 126; iht6 £hé “ﬁl?
' “Atfansmiftihg.datajfor,fﬁé daugh£er ne#Qork7and.Outputs
_thérésulféntxdata t@Tthélmédﬁlétiﬁg'sectidni3§; ; 
B '_The"il_no-duljat.ir}g__-s.?ec:_ti_c_)n:.‘130."_'moduiéfé$ the -
'.itfaﬁs@itfingséighai'fori#he.éaréqt'ﬁetWOﬁk;énaithé]:'ﬁ.
'-gitfaﬁSmitfipgfgignél fét ﬁhef&aﬂéhtérfﬁé£ﬁ;ff.énﬁJqutﬁﬁfs
the. modulated si:éria_l_'s; to radlo transmitting s‘éét fon 131. -
 The ;adio;ﬁrahSmitfihé-$ec£idn”131-@etfﬁ;ﬁsip}edéﬁétﬁined_
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by the RACH in the contention partition of the daughter network, Then, the
M5-A confirms the transmitting requests fromthe M5-D a 15¥PH¥§dW§ E through
t he request confirmng section 125 and sends the confirned transmtting
requests .to the schedul er 126. The schedul er 126 perfornsresource
assignment on'the MSs (in this example, Ms-D and M5-E) from which the
transmitting requests have cone. In this case, the M5-A assigns the
resources to the user stations of Ms-D and MS-E, - which are the slaves of
M5-A, within the scope of the resources assigned to the M5-A by the BS.

The i nf or netdén abansmthelngspnocesa$ﬁggMﬂeﬂtexdmpeéntDﬁﬁ by- the M5-A is
sent . to the M5-D and the M5-E by the beacon in the downstream signal of

t he daughteonvemetmnrkndThpscoﬁseshomn i ont hge | ¥EH1 POEYT 80gRE1E1 G 4, the
resource assignment is perforned on the user D and the user E. .Namely, the

resource aeadglamfeﬂt;mtﬁsp@héogaﬂ@gesgédtQfgﬂ§§£ Dapdethe ysern E e this. -
order after the 39.15 June 2005 " beacon: Consequently, because the resource

assi gnnent risctREREAENBY ORetBE 1 2VEn CONPLM, Sathon, %eéﬁn LS, i phin the
scope -of . the resources assigned to the naster apparatus e Interference

‘and disturbagggibetween networks can be av0|ded and prevented if they are
conflgured IN a sane or

Referrlng'to FIG. 4, there is shown a conflguratlon-'
':of a TDMA frame for use 1n the w1reless network
assocrated,wtth”therpresent.embodiment;‘1$he.following_
‘describes in detail a wireless commﬁnication,ﬁethod‘
according to thepresent embodiment'withrreference to
‘this fiqure. Itbshou1d behnoted5that the'communication
‘terminal-apperetusjshowntin FIGt 3 isfMS—A;"
o First, as shoWn,iﬁ the-upper §ortioﬁ_ofFIG;-4; the
'eBSishowo in FIG. 1 aseigns resoorces.tooeerlhq-oeerB;
end user C; Nemely}.the'beacoﬁ-istfoiloﬁedcby'USer.Ag
user. B, and uSer}C, itcthis_orderr This:resource
3tgssiggmeﬁt'ithfm?ti5ﬁ i5-Céhtainéd_infhé-beacohzdffthe?-
:ijﬁperent,ﬁetWQrk. - o o | E
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 r;ttzﬂ-
-ﬂe551gnment to the'MS—A,ls made 1mmedlately after the‘:'.-”-
;beacon, The lnformatlon aboot thlS resource a551gnment 1s€;f-f'S

l;isent to the communlcatlon control sectlon 127 ;The.




adj acent’ area. In t he communi cati on based on ‘the above-nentioned TDVA . °
frame, the MS (M5-A, Ms-B, or Ms-C) of the parent netwokjgepest s t he
resource assignment (the transmtting request) in the next frame by the
RACH in the contention partition and the BS perforns the resource

assi gnment of the next frame in response. to the request and notifies the
requesting Ms (M5-A, M5-B, or M5-C) of  the resource assignient i-n the next
beacon. Then,. the M5 (Ms-A, MsS-B, or M5-C) perfornms conmunication based on .
the - resource assignment information carried by the beacon. The M5 (Ms-D or
MS-E) of tkemganghagionecantkolreqatios 122 pesburme asstgoiess (the
transmtting request) in the next frame by the RACH in the contention
partition &hdtt Ihbel\/SemmpBLtetmnthEtheBl@arBs asshgaeeabrieg sdhe next frame
in response to this request, notifying thé Ms (Ms-D-or M5-E) of the

resource apsirgonent byithethaexésbeagenisThesiqghde M5 (MS-D or M5-E)
performs 40 15 June 2005 communication based on the resource aSS|gnnent

information carrime hys-theeanon r Bt cd Ndif L@t amhadiy each

conmmuni cation termnal, which is the sl'ave of the wreless bas statlon

in the pareptuagtwpr froxﬁet:h'é sy eh yaﬂd‘sthe'ei\ﬁg\ifﬁelﬁfdp%gcorﬁe atlllém

capabllltles and constructs a daughter netwo
r_slaves of the. MS A. These transmlttlng requests are made

by the RACH.;n-the contentlon part;tlon'of,the daughter
network.. . |
| Then, the MSeA_confirmssthe trausmitting requests_
h 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
rEaSSiqnment ouﬂthe;MSs (1n thls example, MS D and MS E)
‘from Wthh the transmlttlng requests have come.. -In!thas
case, the MSeA a551gns the. resourcesrto theluser statlons '
iof MS- D and MS E, Whlch are the slaves of MS—A w1th1n
L'i:ﬁthe 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 -4”.s--
h;hrthe resource asslqnmeht 1s.performed on- the userYD ahdl
H;the user E Namely, the reshurce-assrgnment 1s perrormed

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




wi thin a scope of the own-apparatus's resources assigned by the wireless -
base” station, thereby perfOrning;_resource’ assi gnment Q%Juhézébﬁve .
conmuni-cation termnals. This - novel constitution allows configuring two or
nore networks, which are guaranteed not be interfered each other. In -
addi tion, according to the present invention, the area of networks may be
expanded ‘wi t hout involving the increase in equipnent scale. Meanwhile, for
new wireless technol ogi es, which can. effectively use frequency resources,
the ultra wide band (UWB) transni ssion scheme has recently been draw ng
attenti on.b8asoxgal |y, the ultra wi de band transm ssion schene perforns
base band transm ssion by use of .a signal. - based. on pul se trains, each

pul se -having a VEEmSﬁuﬂdntﬂyﬂEﬂthuﬁéT&ﬂﬁﬁxﬁ%ﬁﬁﬁbeaSBQ%%mbhﬁnlsl ns :
(nanosecond). Its occupied bandwi dth is on the Gi order so that the value

obt ai ned byeg8fyiwdédgoh hen®CELURPY & deorfuh@HISNEYon D A4 s By s, aent er
frequency (for exanple, 1 GHz to 41 15 June 2005 10 GHz) becones about 1.

Ther ef or e, s¢bge bandwi dt he 95ut s a8€ i 80 UL ap i ey aagpapeomgﬁf d wth

t hose bandw hs, used in mnreless LANs based on the so-
schene, 0%2999@%; %éﬁ%ﬁ%&%@&é&%@ r@{h bth°_9°”a'
Frequency Division tlp exi ng n a i-on e ultra and _
transnlsS|§@blded and prevented if they are conflgured in a same or
r'edjecent area. | . |
| In the-communicationfbaeed on the aboveementiqhed
TDMA frame, the MS (MS-A, MS-B, or MS—C) of the parent
.:hetwork requests theqreseurce-assignmeht (the
transmitting request)linhthenexthframe hy thelRACHein
":the'contention perfitien ehdlthehBS performs-the::eeeurce
.aesignmehteofthejnext.ffeme ih iesponse.tqlthe requestﬁ'“
~and ﬁ'etifi_e's_ theregﬁesging MS (MeeA, MS-E, or MS~C) of
- the_resourceasSiehmenteih-the.next beaeoh.. Theni the MS
(MS-3, MS%D 'ereMSQC)uperforﬁs cemmunication.baeedeon thef
:fesoufce a551gnment 1nformatlon earrled by the beacon'
The MS (MS D or MS E) of the daughter network
lfirequests the resource a551gnment (the transmlttlng
;?‘frequest)lln the next frame bf the ‘RACH 1n the contentlon-yﬁf.‘
-jipartltloh and the MS—A perforﬁs the.resource assignment |
'-';Tof the next framerlh“responserto this request notlfylngzjff
'ilfthe MS (MS D or MS E} of the resource.asslgnment by the o

;‘;next beacon Then, the MS (MS D or- MS—E) performs'j.?ffT

40 |




schene is characterized by that, due to its | ower 'signal pomer density
characteristic existing wreless systens having a hlgrlnyq% Pgmer
density characteristic to a particular frequency band are 8 _
interfered. Therefore, this schene is expected as a.technol ogy, mhlch can
-be overlaid on thée frequency band used by existing. wreless systens.
Further, because of its w de band characterlstlc the ultra w de band - :
transn135|on scheme is highly prospective as an ultra high-speed wireless
transmi ssi.on technol ogy of 100 Mops | evel for use in the  personal area

net wor k- ( RAdmuihcd htowthesedand, thd ddsolMBe W&l @Fgerid ansm ssion, if it
is assunmed that two or nmore UWB wirel ess networks ~uncoordinated to each

ot her exi sinf@r@a@m S LR ed Qﬁﬁf‘th@%é/ﬁé(n performs communication at a | ow
signal power density by use of overlapping ultra w de band occupled

bands, so that amgavy imteld %r RES +MRYRE iGRYSEd o 0ePpending : 82+

b
-p03|t|onal relatlonshlps of "t 42 15 June 200 transmtting ang rece|V|ng

appar ot usoferiien | LK o5 SO CRLO0 PRSI SR NG Sl e

present e wre ess ransm ssi on, no

resource S to effectlvel d i.nt rfer nee, thereby
al | owi ng pg}/%ﬂ?%pf%ln%h{ Srti/@ywﬁg ol ST ans %’1‘ efM"{lﬁo Cad¥iS5y t he

“etw@rks-Fété%Stﬁ”éﬁ%&‘if*%%%é“aéﬁ constructs a daughter network

"wlthin'a_Sche of_the own apparatus_s_reseurces asslgned"
‘ by the wireless,base:station, thereby performingrresource
aasignment'on its slave communlcatienrterminale;, 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 cf‘networkefmay behexﬁanded ulthout involving
the increaSe in_equipment scale. | |
: Meanﬁhile, fcr new wlrelese'technelogiea, which.can
effectlvely use frequency resourcee, the ultra wide band _ '
1(UWB transm1851on scheme has. recently been draw1ngr
"attentlond Basrcally,.the ultra‘w1derband transmrssroni
scheme performs base band transm1551on by use of a 51gnal;';:‘
'hbased on pulse tralns, each pulse hav1ng a Very: short
-f,pulse w1dth (for example, lese than 1 ns (nanosecend)
'*{}Its occupled bandw1dth 1s-on the GHz order so that the r*ih-‘:ﬁ”'
f,value obtalned by leldlng the occupled frequency |

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




In the above-nentioned enbodiment, there are three Mss, which are the
slaves oil the BS and two MSS.;. which are the slaves (qséqﬁgdgﬁgA. It Wil
be apparent that the present invention i's not limted to S
configuration. The comunication termnals Ms-D and MS-E nay al so have
the wirel ess base station capabilities and configure a grandchild network
within a scope of the resources assigned to the own apparatus, thereby
‘recursively assigning the resources to the slave conmunication termninals.
In the above-mentioned enbodinment, in the""state where the connunlcatlon

term nal MBS AGHS) Cloafbels i aigogr plauqlﬂeajeir&témrtlﬁewbtahhddﬁtﬁi e thls
communi cation termnals, the-conmunication termnals M5B and M5 C may

al so_have sthenwi el gssrhasaistat I@csmﬁapael rd €1 ESnd S CONCHMRIEML Y
configure their daughter networks within a scope of the resources aSS|gned

to these cosmynigahiomdes mnal M8 oand &L iali‘ldé&"ﬁ &Rg, the resource

scopes of these 43 15 June 2005 daughter networ not —overlap either,
so that nogcglist urbahce §@k 19#?% \ daught tworks. B. The =~
‘second errbso%l msnt Referr? nge%o ' %%Vg gsg‘reeacﬁl%]eﬁr xi St %nce of two-

per sonal ,' from each oth at folloms a
snal I -scal e per %\%I; ir &4 network 1% at% S1oi MUlnElpVﬂXlng -

In addition,'the-ultra_wide band'transmission'

‘Lscheme isdcharacterized by that, due to'its_lower Signal-

power density,characteristic,meXisting wireless systems
having a high signal power denSity'characteristio 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 transnission scheme.
his_highly.prospectiuehas_an ultra high—sbeed wireieSs'.
transmission technologyrof-iOO:Mbps iefel‘for‘use.in:the‘
-,personal -area network (PAN) | |
On the other hand 1n~thefﬁWB-Wireiess transmission}:;i;

'Alf 1t 1s assumed that two or-more UWB w1reless networks ";Tu:
'”uncoordlnated to each other ex1st in a same area, each
‘hnetwork performs.communlcatlon at a lon‘51gnal power.ffa;ﬁ o
‘fden51ty by use of overlapblng ultra w1de band occupled.

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

dependlng on the p051tlonal relatlonshlps of the



called a Vplconet In the flgure ‘the first piconet 1 is constituted. by a
first-control station 11 called a coordinator and a pl uj@lide@fs Wi reless
comuni-cati on apparatuses 12, 13, 14, and so on.which constitute the first-
pi conet 1. The second. piconet 2 is constltuted by a second control

station 21 called a coordinator and a plurality of © w reless communication
apparatuses 22, 23, and so on, -~ which constitute the second piconet 2. The.
service area of each of the fifst pi conet- 1 and the second piconet 2.is a
range of radio. transmitted from the control station (indicated by dashed
Iines) TheFeRBFRITEingi #ndbeegniiei By oapba hatushe. f iltsn fitconetrellesand t he
second -pi conet 2 exist on the: same frequency channel without spatlally

i nt erferi ngowaenicthiben Refherei agcood G t6, thdegseessnishamodindéat e in
which the first piconet 1 and the second piconet 2 exist in a spatially

over | appi ngs nappkied . 4d tive JuWe 20D61eds ¢ hendhOsk Bon | heo Sesvheecar ea of .
each of -the first piconet 1 and the second piconet 2 is a range of radio .

transm t't edvér bap heg cont ¢ Ohsed atd 0o féoei gat a-Ryi g dashedrd FA6S
Therefore, it will be understood that the service areas of the First
pi conet 1 einelréihe SELORThPI SOPLS i R er1sP ARy OVEL L a@ér&‘&nf’%&&t her.
- without causing the networks to dlsturbance each other
In the above—mentioned embodiment, thete are three
-L,»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 notrlimited‘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 resoutces
.h1a551gned to the own_apparatus, thereby recurs;ﬁely
Vaseigning_the.resoorces tothe slave comﬁuoication
termihals-' “
In the above mentloned embodement” 1n the state
".__where the communloatlon termlnal MS A is oonflgurlng-a‘;
:idaughter network w1th 1ts slave communlcatlon termlnals,.
"yﬁ_thercommunlcatloh termlnals MS B and MS C‘may also have :
'tusJthe 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 scopes;of these




In the case shown in FIG 6, if the first piconet 1 and the second piconet
| 2 exist on a same frequency channel, the information-cafshgdsme ved from
| the other -piconet. 1f the first plconet 1 and the second piconet 2
, i ndependently perform guaranteed tine slot transnission of ‘the sane tinme,
a prablemof the collision of the information about both piconets occurs
In order to overcome this problem the second enbodinent of the invention
provi des a schenme by which the control stations (or coordinators) 11 and
12 of the first piconet 1 and the. second piconet 2 perforn1connun|cat|on
so that théa@@ht€3|DﬁtberheeGOthetcomerbép siaheonssoi thabese piconets is
avoi ded as indicated by the bi-directional arrows shown. For exanple, one
pi conet uddetsrlhadset hekssapraot geawant eeletdavgstor ©érbdexs ot her pi conet
fromthe beacon infornmation and sets.-the ,time used for infornmation
transmission by the Tidefecdrd an@lodiseran Unassi gned area of .the own
pi conet, thereby 45 15 June 2005 allow ng.the coexistence of both piconets

on a same - frequensieshanfelo frarG Pixonsls QPeratdQnn Refd re&l%gcern(?: FlG 7,
there is shomn a configuration of a transm ssion frane or use inthe

pi conets. &ssegd %@.@lsa\h&h 1hes %@é@&%w@ﬂw&%roﬁ L1ae figwe 3

transm SSI on frarre
what follows, a small-scale personal_area network ‘is also

.celled a plCOHEtfﬁ
| - In the figure,_the.fihstrpiconetﬂl_is,constituted
by a firstfcontrol station ll'called a coordinator and a
'plurallty 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 control
_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 transmltted from
Ethe control statlon.(lndlcated by dashed llnes) | |
:'Therefore,lt w1ll be understood that the flrst plconet 1-f'
2 g;and the second plconet 2 ex1st on the same frequency
'1jhlchannel w1thout spatlally 1nterfet1ngreach other-
| g 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;;— | |




constituted by a beacon broadcast area (B) 31 in which a beacon is :
broadcast fromthe control -station to.the network at trnguﬁygyygng of the
frane, a content access period (CAP) 32 i'n whi'ch information about the
processing to be executed when getting into the network for exanple is-
exchanged, and a contention free period (CFP) 33 in which each wirel ess
communi cati on apparatus perforns guaranteed tinme slot for information
transnmission. A period up to a next network broadcast area is-provided as
one transm ssion frane period. The: confi.guration inside of the.
transnission franE? ¥kewiguwrsy ithe heebeacomnmied oy imgddn,ofiteh i s
 broadcast onto the network at the beginning of. the frane | t should be
not ed that firstapéordahcé antthtbhesespedi picahions ssaadﬁaﬂgéedfby t he | EEE
~802.15.3, the tine slot assignnment transm ssion by the guaranteed time -
sl ot (Gﬁsya640|srdnsmmttydperémrﬁnd behveesn Qﬂﬁtﬂbﬁek@ﬁélcgﬂéauﬂycatl0”
apparatuses in the wireless network 1 in 46 : : - 15 June 2005 accordance
with a mul tkphed 1Liassmi ssirarihod jcalded wlynaiaor kMY (FHae dii sion
Mil tiple Access) in the contention free period 23. Referring to FI'G 8,

there is shewpigesshenstbe talbagf At obi BoKOR! i OYRAT QD O Gndi rel ess
_connunlcatlon “apparatus 10, which operates In t he pi conet aSSOCIated

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,frequenoy
"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 traneﬁiasaon

"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 provrdes a soheme by whlch

rthe.control statlons (or coordlnators) 11 and 12 of the‘

' flrst plconet 1 and the second plconet 2 perform
Zcommonlcatlon 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.
"h:understands 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. unassrgned area of the own plconet thereby.




:

with the present enbodiment. As shown, the wireless communication
apparatus 10 is constitutedby an-interface. 61; an interfpgamewbber 62, a
wirel ess buffer 63, a wreless comunication section 64, an antenna 65, a°
control section 67, and an information storage section 68. The interface 61
connects the wireless comunication. apparatus 10 to external -.equipnent.
such as a personal. computer (PC) The interface buffer. 62 holds: nedia

i nformation 601 received from external equipnent. The wireless: buffer 63
hol ds i nformation 602 for wireless transmssion received fromthe -
interface Béipwing2the goewirsbbess ofahshhissiompusken.a Thaneont rol "
secti.on 67 controls the sequence of . data transm ssion processing in the

Wi rel ess &Evfruahcut ChanappafatusidOnen apeeatiahi zed manner. Nanely, in’
response to a notification 603 for wireless transm'ssion, the control _
secti on -67 st or eRefel@sery atd LG J enuesic 604 4 e, W r@mﬁ%ﬁlﬂﬁlﬁn 63 of
Wi reless 47- 15 June 2005 transmission if guaranteed time slot transm ssion

is requiref andrsesdssthbs reGHESEotOude CORNt#10b SIaLAORs 10-8 by use of

~ the.contention access period (CAP) in the ‘transm ssion frane. Nanely, “in

this Conflgsl.ﬁ@&ié)ﬂedtﬁﬁthr@ﬁ@r% £ OF: T EfES1 800 Tor transm ssion is
wirelessly transmtted fromthe antenna 65 via the wirel ess
- ' In the figute, a transmission frame 30 is
,conetituted by.a beacon broadcaat area (B) 31 in ﬁhich-a
beacon is broadcast .from. the control .station _to the ..
.netwotk at the beginning of the frame, a content access
periOdeCAP) 32 in which,ihfotmation about tae proceesing
ftq be executed When getting into‘the network for examﬁie
isﬂexchanged;_and a’cOntentiqn ﬁfee peridd (CFP)'BB'in"
"ﬁhichieachcﬁirelesSecdmﬁunication‘apparatus performs
"_-guatanteed timefslot‘for-inforﬁation transmission. }t
) pefiod'aﬁto'acnextnetWOrk btqadcast'ateajie.provided as::
'onejttansmissioh.frame period. - -
| Therconflguratlon 1n31de of the transm1551on frame :
‘:tls wrltten 1n‘the beacon 1nfotmat10n, Whlch is broadcast“
tcnto 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 tlmeif~"
" slot (GTS) 34 1s dlrectly petformed between any W1rele55;

:communlcat;on appa:atusescln'the.wlreless netWork 1in .

“‘.46-_7f.'




communi cation section 64. A signal -received by the .wireless connunication
apparatus 10 is supplied to the wreless conmunication: ‘ﬁhg g4 via the
antenna 65 to be sent to the wireless buffer 63 as a dec S|gnal 611.
Further, if a signal is received by the wireless conmunication apparatus
10, mhlch provides a control station,- the received signal is supplied to

'the control 'section 67 as a control S|gnal 612. The control section 67

det er ni nes whet her the signal is a reservation request from another .

Wi rel ess conmmuni cation apparatus ' constituting the piconet. The tine slot
a55|gnnentaccnr@anee|mntbaseﬂubnlphex teanhsnhbdasisen caashéd ut€las a beacon
signal, and is wirelessly transnmtted at the beginning of the frane_perlod

(refer to &am7y. THANEKYimet hevbeaconisl gnpl e 60Ecofst hat frame is
wirelessly transmtted into the piconet fromthe antenna 65 via the

W reless ce@ﬂu@mﬁa@mOﬂrégcpé990§42348 15 June 2005 Receiving the beacon
signal . fromthe other piconet, the wreless conmunication apparatus 10 can

h _ t.the
anal yze the  beag@¥dsaiymatd andy ¢ hergent rl 6321%%?{ %]es% S‘E’h .

area, which affects the .information transm ssi ‘pi-conet, as

an Unassi GRe AL M {86 21 P EBN o THGAEFON, LA 895, 1)1 i g the

speC|f|cat|on
apparatus 10, whlch operates in the plconet assoc1ated

'_7w1th the present embodlment As shewn,_the w1reless
communication-apparatus_1O”iSfconstitutea;by.an;interfaqe_
61, an interface buffer 62, a wireless buffer 63, a
,wireleSs communiCation éection é4,_an antennaVGS, a
_“contrb;_section 67, and an.iﬂfdrmation stbrage'section 65.
The.intefface'61coanects:thetWireless
'teemﬁuhicatipn;abparatus lO.to egternal'equipment‘such as
'arpersOnal eompater (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;ssroe tecelved'from the-lntetfacebufter:GZlaS.a-
'.tﬁ;teless*ttaﬁsmiSSion:packet. ft | |
The control sectlon 67 controls the sequence of
trzdata transm1551en-prece551ng in the w1reless |
‘“itfeoﬁmunicatlon‘apparatus -10- 1ﬁ a ceetrallzed mahnet
:'f;Namely, 1ni;98§0neevtowa'netlflcatlonJGOB'fer'ﬁlrelesete;a,'
itransmlSsien, the conttol sectlon 67 stores a reservatlon‘

Zirequest 604 1n the w1reless buffer 63 of w1reless

S’




of such an unassigned area is wirelessly transnitted into the piconet from
the antenna 65 via the 7wirel ess. conmunication SeCtICNHéHH1|2@my rel ess
transmtting apparatus other than the control station in the piconet, when
t he beacon information transmtted fromthe control station al most
periodically is received, the control section 67 confirnms 'the
correspondi ng guaranteed. ti ne sl ot assignnent- information of the :
contention free period (CFP) described in this beacon information and sets
Wi rel ess conmunication section 64 in accordance with . the instruction
speci fi ed ??ﬁ@$ﬁ9%%%@@nh@n@u¢¥ﬁmﬁ¢@m|tﬂme thetr ebyatsmbssien iy the wireless
transm ssi on packet stored in the wireless-buffer 63. If the reception in
the cont ent¢@rifedeapdrionds (UHR) i seqotstspecid i @shtrol het beaoor o+¢ or mati on
transmtted fromthe control station, each wireless transm ssion ‘apparatus -
ot her tharby heseant ridhe sttt ant 4 1Ecdane 20050 d setsp ) hien Wxel ess

comuni catjon section 64 in accordance with that instruction to perform

si gnal rectemnsmmssucaq ma@lemmeq; tiineshiel aldng quthe ikeceirnad
i nformati-on. 611 is held in the wireless buffer 63. Then the control

. section: @eg@%ﬁdmcﬁ@qﬁé@tlmwf@I%ﬁﬁgﬁ&& st,d »S%Dcéaeésfl%ﬁe pe“ Od
baS|s |n accordance with the franme period _
' transmltted from the antenna 65 via the wrreless
;';communlcatlon section 64.
A 51gnal recerved by the wireless comnnnlcatlon
:'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
?“conmunlcatlon apparatus 10 whlch prov1des‘a control
statlon, the recelved srgnal is supplled to the control
sectron 67nas a,control-51gnal 612. The control seetlon
_767 determlnes whether the srgnal 15 a reserﬁatlon request .
'::from another w1reless commnnlcatlon apparatus |
'diconstltutlng.theAplconet--VThe-tlme slot.a551gnment"
' 1nformatlon based on thls de0151on is constltuted as. a-
'iibeacon srgnai and is. w1relese1f transmltted at ther;
"Libeglnnlng of the frame perlod (refer to FIG ..)hi Nameiy,rfai_
};the beacon 51gnal éOSlof thatrframe 15 w1releseiy .

' 'Ttransmltted 1nto the plconet from the antenna 65 via, the L

d.wlre;ess communlcatlon,sectlonj64.'




signal 604 and passes the reconstruct ed |nf or mat i on to the interface
buffer. 62. The, interface 61 passes the received inforf@iifpdog external
equi prent (not shown) as predetermned interface format i nformati on 615.
The above- nenti oned Sequence of control operations is perforned as

i nstructed. by the control section 67. The control section 67 has the

i nformation storage section 68 for storing various transm ssion control
programs and control information. In order to reference these pleces,‘ot
information fromtinme to tine, the control section 67 specifies a command
group 616 with tﬁeqenﬁfemattihenbe@cmnageg@edt ifaen6 g heRefttieri pg coaek, G 9,
there is shownan exanmpl e of - an operation. sequence to be perforned between
the .first.theomroless ammunl_llcaﬁlctlha}mamutn cohetarl and e tdant r ol
station 21 of,, the second piconet 2. To be nore specific, FIG S shows a -

procedur e, bexceet in fiynmiaissi gnedtes eamtrbl tdhecfidstepiannaletl @nd the
second pi conet 2 while 50 15 June 2005 receiving. the beacon information

by the cordred, sitatdtonmfidctof e fifctmi canetrahandsdihe contyl station
- 21 of the sécond piconet 2. In the exanple shown, it is assuned that the

control stathén dilcand ! hes contiRlss S;fr?éd Oc{ke?al of thddeud ritchigonet 1 and
the second piconet 2 operate as equals by follow ng the processing
procedure shown Tﬂer@econ slgnal 605 1nc1ud1ng the specification
. '.ef_such anrunae51gned area is w1retessly t:ansmltted intq
the]piconet ﬁrem,theaantennat65.via the wireless.
.. communication section 64.
| In wireless7trensmitting,apparatus other than_the
eontrot'stationrin the piconet,.When the”beacon
_linfqrmetion tfansmitted:from.the-centrol station almost
:;beriOdicaliy-isjreeeiﬁed@_thelcont;ol?eection 67 cenfirms
'the cerresﬁonding,guefeﬁteed fimerslot_aesignmenf |
'information'bffthe-eohtehtioh'free.periqd (¢Fé) deSCfibed
.in-thie.beecon'informatiqn and setsfwireieee :
. communication séction 64 in accordance with the
'{;1nstructlon spectfled 1n.the e551gnment 1nferma£10n,
;:therebytransmlttlng the w1reless transm1551on packet
 tstored 1n the W1reless bﬁffer 63 o | | |
If the.receptlon‘ln the eontenteon free perlod. ‘E%
l'(CFP) 1s not spec1fted 1n the beeeon 1nformatlon .

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

ﬁftransm1531on apparatus other than the control statlon :




14. It is also assunmed that, in each piconet, a certain wreless.

communi cati oh apparatus is set-as a control station by {®lhlvgg a
predet ermi ned .process. First, the first control station 11 of the first

pi conet 1 sends beacon information of the first piconet 1 (P1l) . The
control station 21 of the second piconet 2 cannot receive this beacon
information. For exanple, if the first piconetl and the second piconet 2
are’,,.,separated enough, each cannot receive the beacon .infornation of

t he other I nsuch a case, piconets are forned |ndependently of "each
other (ref 8FtFothparibplespxeommARicahipnl Sechiton621inf acherdanond pi conet
2 ,sends the beacon information of the second piconet 2 (P2). If the
first. p|Héﬁéttmaﬁnénﬁhéusécendtplpenébrm aienakl| pseephboghitoaeach ot her,
t he beacon information .of the other can be received (referto FIG 6). When
t he beaconprsdetsrmmnedZEDBes|nébannbnon'InanndduiuﬁﬁnﬂﬂﬁoﬁméﬂldHT 21 is
received, the. control station 11 of the first piconet 1 sets the -
unaSS|gned6aleasfhelﬂhEnsenendlﬁeréﬁstbﬁffaheﬁB t heyeeonted &fratdan 11 of -

the first piconet 1 sends the beacon information of the first pi conet 1,
whi ch i ncl. sdeslbh%‘&zeiéd:@gs@fu&b@ HRasshE0ed 8162 €PB)received ona
riframe perlod basrs in accordance with the frame perlod
.srgnal 604-and passeS'the reconstructed'information-to
the'interface bufferu52@h.The\interface 61 passes the..
_receited informatiOn to exterhal equipment (not shohn)_as
: predetermihediinterface format information 615.
‘The above—mehtiohed.seguence of controlloperations
; is;performed aS'ihstructed;by‘the cohtrol.section 67. The
"tcontrol sectlon 67 has the 1nformat10n storage sectlon 68 -
for storlng various transm1551on control programs ahd
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 1nformatloh |
'".'storage sectlon 68-;;1, | | | i
Referrlng to FIG 9 thererls‘shown an example of
tiian operatlon sequence to be perforhed between the flrst
ﬁcontrol statron 11 of the flrst plconet 1 and the.control;f
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




| f. the beacon information fromthe control station Il is received,
thecontrol. , station 21. of the second piconet 2 sets ﬂnhmgqmgsgned area
for the first piconet 1. Next, the control station 21 of the second pi conet
2 sends the beacon |nfornat|on of the second piconet 2, which includes the
setting of the unassigned area (P4). Thus, while operatlng as equals, the
control 'station 11 and the control station 21 of the:first piconet I and.
secohd pi conet 2 .allow the coexistence.of a plurality of piconets on-the"
sane. frequency channel by performng time division.nultiplexing on them
Qbvi ousl'y, re¢eivhey B vbeates sichommunt tat ion dohemmirowitcdtidata are
spread over an extrenely w de frequency band, a plurality of piconets can

be made cOBXisf tiye peifor ndngondthel aém/etﬁsr&cm{m td e &drot21assd gnent . :
Then, if -the--control station 11 of the first piconet 1 cannot receive the

beacon i nf@mér’aséwh@fpi&tsaetsezcondnplt%@ne&a%p%ce%%%nof i@ dynamisgrehange in
the 52, 15 June 2005  communi cation environnent (for exanple, the novenent

of the wifiehesensomRini Al on ARparati) &}Pé)qoﬁﬂ%f%ar&on statjon 11 of
.the first piconet 1 can clear the setting of this unassigned area.

Likewi se. 4. Lper 00\ 1:abn St a1 4 2 Ol ddih P 400 P £ A SAUOL recei ve

the’ beacon I nformati‘on
' equals by follow1ng the proce551ng procedure shown in FIG

.'lﬂ. 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 flrst 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.flIn such a. case; plconets areﬁt
"Edformed 1ndependently of each other (refer to FIG 5) |
‘ Next the control statlon 21 of the second plconet'
;“e;Z sends the beacon 1nformat10nrof the second plconet 2.
| If.the flrst-ptconetll end the secondAnlconet 2 erer
1;1close enongh to.each other,ﬁthe beacon 1nformatlon of the |

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




first. piconet 1 (P6), the control station 21 of the, second piconet 2 can
clear, thesetting of the unassighed area. FIGS. 10 thrqugind3os4ow the
processes of setting unaSS|gned areas by each of the first piconet 1. and
the second piconet 2 in terns of the transnission frame confi gurations of
the first piconet 1 and the second piconet 2. At the stage shown in FIG
10, neither the first pi conet. 1 .nor the second pi conet 2 sets -an
: unaSS|gned area, but. each i's operating by i ndividually, perfornlng GTS
“assi-gnnent _inits CFParea. Therefore, in none of the transnission franes of
the first pﬁlf:@mtiloenﬁmrheﬂsemmtrqal cormtioy Zhewrmgns:u area for the.
other. piconet is not set. At the stage shown.in "FIG 11, the control
station Ildomfrehesfaisen pltonettie r’ﬁheétvqsictdfreetbe‘lamtsi rfter mati on. of "t he
second piconet 2 and sets, to the transm ssion 53 15 June 2005 frane of

the first phaonbtindd dhea Lnnasstt}gsnesb@maa dioforkdte 2 second piconet 2. In the
exanple 'shown, the first piconet | perforns the GIS assignment in the own-

pi conet in the Chitcay, eahen coate@ncemartabed 1'13%Eeﬂ:h@n(hrl§}f Bh&bme%' ag the
~length of
'~ 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 21 of the second
'piconet 2 sets an unassigned area for the first piconet 1.
Next the control statlon 21, of the second plconet
.‘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 frequencyrchannel by ‘
fperformlng tlme lelslon mult1plex1ng on them. Obv1ously,:
'{hln the UWB w1reless communlcatlon scheme in. whlch data |
”f'.are Spread over an extremely w1de freqnency band
[;plurallty of‘plconets ‘can be made‘coex1st by performlng
”'hthe above mentloned ttme slot a551gnment )
'ﬂ_; 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"




the CAP area; sets a half of the frame period as an - unassigned area. At.
the stage . shown. in. FIG. 12, the-control station 2®jdeogecond

pi conet 2 receives the beacon .information of the first piconet 1 and sets
t he  unassigned area for the first piconet 1 in the: .transm ssion frame of
the second piconet 2. In the exanple shown, the control station 21 of the
second.’ piconet 2 performs the GIS assignnent in the CFP -area in a _'
concentrat ed manner ‘except for the portion-,eqU|vaIent to. the_una35|gned
area of the first piconet 1 1In additi-on, the control . station 21

mi ni ni zes themliebghbionf ehher&AReAE eaf@f\dezseﬁ@é Nerd edod@iesPY the
first "piconet 1 as the unassigned area. A the stage shown.in FIG 13, in_

response t Bhé hat rel8€s f &éshun PkSONGH épﬁ@ﬂat@@ SﬁﬂﬂndeRQQQﬁﬁgr P not
recei ve the beacon information of each ot her, the setting of t

unassi gneds 8 edoh M £agh Ph@of‘ffstg%ﬁl:&@éﬁdl ééhtéﬁeége‘a&%e %@g , each of

the first piconet-1 54 15 June 2 and the second picone d%es t he

entire fragg @ﬁ iog%%égl?ﬁéé pigonet transmission, so that the GIS

assi gnment” , 'S nmade |n a redundant manner and t he CAP

?L?iu'gﬁ et 'tgnger {n A S04 WL 1RSSR R F S O

_plconet 2 cannot recelve the beacon 1nformatlon of’ the
'flrst,plcenet 1 (PG), the contrel stathn 21 of thef
..second. piconet 2 can.cleardtheﬂsetting‘oﬁ.the unessigned
‘erea.‘t | K
_ F;GS}.lo throughrlB show’the procesSes_Qf'setting
nnassigned'ateasfbyueach ef_the‘first.picenet 1. and the
seeond picenet'Z‘in'tetms of the transmission;framel
cenflguratlons 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
'-‘harea;Jhut each is operatlng by 1nd1v1dually performlng
“h;GTS a551gnment in 1ts CFP area. Therefore,:1n-nonelof-the'
-‘transm1551eh frames of the flrst plconet 1.and-the second-
1Wpeconet 2 the una551gned erea for the other plconetlls h}%
-fonot set ~ | T S - |
S At”the Steée:shCWhhin;ffél il':the-eehtrel"stetioh'

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

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




control stations operate as equals to each other so that. two piconets
using- a sanme frequency channel's can coexi st. varously 18 hpe 2aYal
operation of each control, station makes it practical for three or nore
pi conets using a sane frequency channel to coexist: Referring to FIG 14,
there is shown a flowhart describing the processing operation of each of
the control stations constituting piconets for real i zi ng t he operatlon ,
sequence shown in FIG 9. Actually, this processing operation js realized
by the control section 67 in the .wreless comunication apparatus 10 set
as a contfoametofroMebﬁle$EQpi¢@@epredetmenmm&xbxqmgueeméaxﬁﬁk .thd n. step
S, it is determ ned whether the wreless comunication apparatus is
operatrng ascoéhe wondtieot 2station. It is. assunmed that, in each. piconet,
a. certain  wreless conmunication apparatus have becone the control.

station by fol | owirngra REEHRIES HHRSE PRIELTS T HOWRRIet iN@RFRGRUr e -
itself for setting the control station in each pi conet "is not directly

associ at edeié Lord Nes keyohy d5; JUnge 2005 o £QNESPLLOT e esant fventon,

so that the descrrptron ~of this procedure 1s skipped reless

COTTUN caty QR RABRE B Sy LRy, SAPLE BN BLAL Pk d e o) s of
proce sing routline conmes tO an
end‘ Ch the CAP area, sets a half of the frame perlod as an - '
| lunassighed"area. B o |
(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;atea for the'first piconet 1 ihjthe
_transmission'ftamefof the secOn& piconet;2; t'
h In the example shOWn, the control statlon 21 of theh' -
.second plconet 2 performs the GTS a551gnment 1n the CFP
area in a concentrated,manner except for.the portlon_
equlvalent to. the una551gned area of the flrst plconet 1
“tIn addltloh, the control statlon 217m1n1mlzes the length ST
.of the CAP area and sets the arearfor use by the flrst | |
tplconet 1 as the una551gned area.\h". - “
| A the stage shown An- FIG 3; 1n-response to that 5'
;f}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?frséjft_'




the other hand, if the wireless c_orrrfu‘ni'cati on apparatus is f ound operating.
as the control station, then it is determned in step Sg wheides. the
beacon, information of - the other piconet exi sting around has been
received. If the beacon information of the other piconet is found not

recei ved, then the decision of decision block S2 is No, so that this
processing routine cores to an end. .On the other hand, if the beacon.

i nformation of the other plconet i's found received; then the frane
structure of that picconet is confirnmed on the basis of the received
beacon i nfasdrdticosaaerst ap cS@et] 2 stsep SAe idntiisradetrems ped inkiettber t he:
unassi gned area-for-the own piconet is.set. [f the unaSS|gned area is .

f ound set ,ittsheyidomied tupaswiigredrar e ithaettas GIS arsed ghaenttsenby t he own
pi conet in .step S9 and then the procedure goes to step 510. On the other
hand, if tties mresmmedsameaa $1f euRGduriar&enarided sirdeteemicned in step S5
mhether GIS 56 15 June 2005 assignment of contention free period (CFP) is

dupl i cat echred tiks tshe Q’bliiﬁ_]rerplf%q-n%h e@p@us_;,tﬁ rﬂguajlqynd | f. GTS assignnent is
found - dupl icate with the other piconet, then the GIS assignrnent of the own.

pi conet . changﬁdthe 8% 8Rp BB kfolheiGT P188S gNERDLULSE {9Ungy ot

__.control stations operate'as equals.to'eaeh other, so that

two piconets using a same frequency channels can coexist..

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

| 'Referring_tO'FIG. 14, there_is shown a flowchart
‘deScribiag'the;progessing operatien‘of eaeh'of the
ceatrol atatioheacenStitutihepieoneta'fer.realizrng the o
Veperatienaequence-shewe.in FIG;IQ.,,ActUaliy; this
: precessing operationjierealizedrbythe_centrei aectioa.fa
_'é?ih-therwireleeecoﬁmaaicatioprapparatﬁsld Setﬁas a.
Leentrorgstatrohpby'ereeutiag{preeetermiaéd prqgram:cedee;J
| “:.ihfsﬁep'si  ﬁt ist&etermiﬁedvﬁhether-the-QiréIESS_ f
'ﬁcommunlcatlon apparatus is operatlng as the controi
.statlon It-ls,assumed that 1n each plconet,'alcertaiﬁ ff'”.
'ltﬁlreless cemﬁﬁnlcatlon apparatus have become the‘coatroi
'"fstatlon by follow1ng a predetermlnedhprecess-‘ However;”

:'fthe procedure 1tself for settlng the control statlon in

 1each plconet is- not dlrectly assocrated wlth the key



“wi thout 57 15 June 2005. interfering each other. the UWB wire

dupl i cat e, the process of step S6 is sklpped In step S7, it is-determ ned
whet her there is GIS assignnent in beacon transmitting. 159uﬁ§200§'f GTS 'S
found assigned to the beacon transmtting tinme, then the beacon
transmssion tine is adjusted in step S8 so that the assignment of the own
pi conet will ~not overlap the assignment of the other piconet and then.

the procedure goes. to step S10 If the GIS is not found assigned to the
beacon transmitting time, the process of step S8 is skipped and procedure
goes. to step 510. In step S10, the unassigned area of the own piconet is
set. In stemd&dt dhethodiféoait amwointiwn f resrechst riled udesdsigraadcast
into. the piconet as the beacon information. Thus, in the present
enbodlnenhqftﬂHiSXpﬁdéﬁduﬁﬁéﬁs(Hkﬁpﬁedhe pi conets. operate as equal s to each
other to performthe operation sequence shown in FIG 9, thereby allow ng

the coexistence aff anel w@ellta)ésofcommuﬁti&%tt%o%'a%a%a%%e ifs r%%e%ﬁéésgha””e'

transm ssi@htidl te¥n Ol e WB. M1 g] ess &E&Mé&? b MLENs AT &

uncoordinated with each other, exist in a . sane area, each %mnﬁt perforns

‘comuni Catalrﬁ:f‘ ﬁ{exaef% %t&r@lpr%%sﬂ%nsﬂotlytll}}e ucsoqnef @o an end. On

‘the other hand, if the w1reless communlcatlon apparatus
h71s found operatang 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
:beacon 1nformat1on 1n stepzsé |
-dhin-step S4 it is determlned whether the una551gned:,.
;area‘for the own pleonet is. seto)i'.n | |
| ;‘If the unaSSIgned area ls-founddeet thendthieh
'";:una531§ned area 13 set as, an-area for nse by the ownct‘.
d;:fptconet 1n step 89 and then therprocedure ooes to step ~7
*thdthe athéf'haha 1f#the una551gned atea is found

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




overl apping. ultra w de band occupied band, so that a heavy interference
may be caused depending on the positional relationship {gﬂuﬁggﬂg5the
receiving/transmtting apparatuses. On the contrary, if the wireless
conmmuni cation scheme associated with the present invention is applied to.
UMB-wi rel ess networks, no resource duplication occurs, so that the
interference .can be effectlvely avoi ded to. al'low the mﬁreless transnission
bet ween the networks without disturbance. C. The third enmbodi ment In the .
above- nent.i oned second. enbodinent, a plurality of piconets operate as
equal s to eashgothet aﬁdcohhentn@hrﬁreesparLOﬁ ofreachspagpnetagxgcutes the
sane pr.ocessing procedure, thereby allowing the plurality. of "piconets:
usi ng a sawethrehueotihechpboshet OcOEKiBsl aMbhhgut interfering each other. .
In the. third enbodi nent of the. invention, a plurality of piconets using a

same frequency chennets F£aldrafermoed SERRGE MhQuld nfarf enidg,gagh ot her
whil.e 58 15 June 2005 form ng a . parent and daughter rel ationship anong:

them Nangi¥onthe PRESM LI §PHCLsES5hADS: Ot FRe shoh boLotise Lor the
daughter piconets and the daught er piconets use - ot assi gned by .

the parent cﬂéﬁ&@&t 1ﬁ059§pf§ém e 't%egeolts EREIR nrrrneerhtt OirS %—Iounfmogtnnent

betmeen th
' 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
hjto-perform theroperatlon'sequence shownﬂlhrFIG é.
-::thereby allow1ng the coex1stence of a plurallty of '

Jplconets u51ng a same frequency channel w1thout

.-




daught er piconetsr In order to establish a parent and daughter

rel ati onshi p. between two or nore.piconets., the control154uﬁygogg of each
daught-er piconet once participates in the parentprconet as a nor nal
termnal station to performa - tinme slot request operation |ike other
termnal stations in the parent piconet and recursively operate the
control station capabilities to assign the time slot obtained in the
parent piconet to each of terminal stations in the . daught er -pi conets. "
Qobvi ously, some of. the terminal stations in each daughter pi conet nay
const r uct lEFQEBEﬁimd prebnetkeby. | i kewi se realizing the recursive control
station capabilities. Also, the control station of the parent piconet may
assign tine ; sl dtns(tire tRES peirerite 8 conetsmies iprgpare taw dmassigned ar ea)
in-response to a tine slot request. from the control station of each: :

daught er pUﬁBneirebgasdmeeeonksthehptncederené@or@ﬁmatedp@it@neQ@ﬁ“Ben the .
pi conets,  thereby realizing the coexistence of the piconets without 59 15

‘June 2005 otnées fexeaeeither ebet Wweesa, CONSE ANEN:d Vi }?@Eﬂﬂﬂhﬁg to the
present enbodi nent; if. a network to which no tine i s assigned occurs

in such aceasenasamhen a@tnavraeta@@ﬁatspa@%taa?éf@'y'ayt@ee SR, Space or
a netmork has noved thereto from anot her
‘ overlapplng ultra wide band occupled band, so that a
_heavy 1nterference ray be caueedrdependlng on the
positional relationship.betueen-the-t,
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
q be effectlvely av01ded to allow the w1reless transm1551on=
o between the networks w1thout.dlsturbance |
. The third embodlment
In the aboveumentloned second embodlment an
f'plurallty of plconets operate as equals to each other and
J}the control statlon of each plconet executes the eame-?':
'f.proce851ng procedure, thereby‘allow1ng the nlurallty of"
rplconets u51ng a same frequency channel to coexrst f;'v
‘fﬂdw1thout 1nterfer1ng each other., | |
:'In the thlrd embodrment of the-lnuentron,ﬁa‘.
.';fplurallty of blconets‘usrngja same frequency channel .

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




space, the probl em of network contention may be solved to suitably perform
the dynam c assignment of time slots (or resources) In ffdlinei s an

exi sting networkmay assign resources to a network newy appearing in the
sane space. In'the case where a parent and daughter relationship is forned.
bet ween piconets to avoid the interference therebetween as with the
present enbodi ment,- the processing operations to-be executed by the

wirel ess - conmmuni catl on apparatus are different dependi ng on for whi<ch of

t he control station for the parent piconet and the daughter piconet
functions, TR RS 2 hea Bl candredt i ghkber seebati enbodp nentng whiketh. wi | |- be
described later). Referring to FIG 15, there is shown an exanple of an
oper ati on EeqﬂbhcethorpaMtzpng@ﬂnetcmlsnmnsetnﬁe Vot piconets using a
same frequency.- channel - without interfering. each other while formng a

par ent andforiatﬂg@t@a{ugletet i phedhis | and hﬁn@X@@Ml@téﬂ%ométs sus@ssuned
- that . there are piconet A and piconet B, both 60 .15 June 2005 i ndependent | y

oper at i ng ehaet e ks Wbt hositi §06a1 199 Bne PoE LM ¢ aptslaught §rpd et @t onship in”
advance.. First, it is assuned that the control station of ~ piconet B could

recei ve -t heiheasnst of s Pi Gonett Bk F’dtﬂé as%%&v@rﬁé&’weéxbetﬁé’m rol station

of pi.conet B
‘daughter piconets.

In: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

i_;n the parent plconet andvrecurslvely-operateﬁthe controlp.
.,§tation capahilrtiesrtbeaSSign}the;time slot ohtained in |
:the'parent piconetto_each;ofterminal statiOhs{in'the
;daughter'piconets- Obﬁibusly;jsome'of the“terninal

-] statlons 1n each daughter plconet may construct B

'fgrandchlid plconets by llkew1se reallzlng thexrecur31ver
fcontrol statlon capabllltles._h.s?l | l - |

Also, the control statlon.of the parent plconet may

rih:gassagn tlmelslots (or the parent plconet may‘prepare an
"?c;una551gned area) 1n response to a tlme slot request from )
Alﬂpithe control statlon of each daughter plconet regardless 7-;I*c

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

'ﬁ'ithereby reallzlng the coex1stence of the plconets w1thout




sends a part|0|pat|on request to the control station of pi conet B (P12) In
response, the control station of. piconet A returns a pajg igeRosOn
approval .to,the, control station of piconet B (P13). The partici pation
approval is perfornmed by the assignment of a network address and its
return, for exanple. As a result, -a parent relationship is formed between
pi conet. A and piconet B. Then, the control station of the piconet B sends a
time slot request (or a- channel tine request) to-the control station of

pi conet A (P14.) In response, the control station of piconet A returns a
time slot 1&&&mtgn&nuettheﬁﬁbenwﬁenﬂ ‘station of piconet B (P15) At this.:
tine, the control station of piconet A may send the tine . slot assignnent

by a direct franmeotschyenthgacarcowdihleRowchl 2rkiseBtskaboasai-garent .

result. The time slot assignment is returned in a nethod in which .: the

control sti iDmhdfwd e ety Pt it8%e WItdH 1 s FHé‘sQL’b‘%{ed“,o@aH%a%Qﬁ witten:
with the tine.slot assignnent in piconet A for exanple. Alternatlvely

the contr &l alﬁzaaweag%fene@ame%oqm@etcd%gnmﬂee; Gt] %yzend a

transm-ssion frame witten with tlne slot assi gnnent oriation to the_
CentT o SPHLLAAENS B nfE) LA ] ldS O e
to the CO@&E@e, the- problem of network contentlon may be solved to
N suitably perform,the dynamlc a551gnment of time slots (Or'
alresources),l In:addltlon, an,exietinghnetwork.may assign
'resources to a network nenly appearing in;the same space.
In the case where a’ parent and daughter
relatlonshlp 1s formed between plconets to avoid the
1nterference therebetween as_w;th the presentrembodiment;
the;proeeseinghoperations-to;be-ereouted-hy.the wireless
”COmmnnioation apparatﬁs-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 descr;bedi
h;Referrth:tanrg,:ig{dthereiiétehown_an'example'of'd.
“ef5anxoperatfon'eednenceffor:reaiizingfthe'ooeristenoeaot-o
-k?two plconets‘u51ng a same frequency ohannel w1thout
“,dfrnterferlng-each.other whlle formlng a parent and |

fi\:daughter relatlonshlp In the example shown, 1t is <ﬁ"

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

"*{f-60°




station of pi,cdnet A . (P16). The control station of pl conet A notifies the

beacon within: piconet A(P17) The. beacon.. indicatQs thes jidefmozation t
time slot assignnent is nmade for piconet _B Ther ef ore, pi conet B may
operate piconet B by use of the assigned tine slot: Consequently, if

hat

piconet B is newy constructed in a sane .space i-n which, piconet A exists
or piconet B-has = noved to the sanme space, the .problem of contention inside

pi conet A can be solved: to dynamically assign the tine .slot (or
resources) for operating piconet B. 'The control station of piconet B.
notifies tireledryabor W idnemiviind 4 e twpek atitdmunffqpimioneta B wi t hin

pi conet B (P18). Further, the communication apparatus built in pi conet
can requegtartdre: cont rd:alugiﬁaen areloftiqrigtonetilB ddrarecd i me sl ot assi gnnent .

B

(P19) In response, the control station ofpiconet B reassigns a portion of

the tine slot asgigred hy piscasetmAdbehere the eehichkyii ktalY ohhedirect
frame for. exanpl e (P20) The conmuni cati.on 62 .15 June 2005 apparatus of

pi conet B gmbreat U e IEGaRId 10 GHY Idmid:0n £ RABondth AMB W el ess,

transm ssion, if two or nbre uncoordinated UAB w reless: netvvorks exi st

a sane area, - ea@Bn@%ﬁW@hKlgerEHE”EOB@@%H”%Q%% gR. 8% pikBpeti gnal power

'sehds a participation request to the,control statlon of
piconet B.(Plé)} In respohse,theceet:olstatien Qf
,.piedneteAlreturns.a,participationzappravalﬂto;the‘control‘
",etation of piconet B (P13). ‘The pafti:ipation approvai is
peifo#med'by the assignment'of a'netﬁork address and its
fetufn;fer egample. As efresﬁlt, a_parent'relatiohsﬁip is
c‘fermeq5between piconet_ﬁ.andlpieonefiB.

Then, fhe-eontrol etetien:ef-the.picoﬁet B.sende a
efime'sldt requesﬁ (ef.e ehanpel_time'requeetj'to tHe
-cohtroi'statioﬁ of piceeet-A (P145 - In response, ‘the.

control-statlon of plconet A returns a tlme slot |
_‘:a551gﬁment to the control statlon ef plconet.B (P15) At
"“:thls tlme,rthe control statlon of plconet A may send the
'timerslot a551gnmen£ by.a dlrect frame or by a beacon
aewrltten.wlth a tlme slot-3351gnment result )
| ]erThe tlme siot a551gnmentrlsrfeturned 1# a method in
"twhlchlthe control statlon of plconet A noflfles, W1th1n- :
":;ipiconet A; a beacon wrlttenrﬁlth the timerslot a551gnment

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

in




density by use of an-overlapping ultra w de band occupied band, so that,
depending on the positional relationship between rece|v1gWUdgjy@§nltt|ng
apparatuses,-.a heavy interference occurs. If the operation sequence between
pi conets shown-in FIG 15-i's applied to the UAB wireless -conmmunicati on. '
schene, 'no resource -overlapping occurs, so that the interference nmay be
effectively avoided, thereby . allowing UAB wireless transm ssion w thout
interference' bet ween networks. Referring to FIG 16, there is shown a
flowchart = describing a processing procedure of the control station for
real i'zi ng et iooexd S trenmeaf Fpimonetis diyt lavaatidig ttheandmiteyifar ence

t herebetween while forming a parent and daughter rel ati onship therewth.

Actual |y, fidme wridcessiwigopenad ot sdeajinzert: b tdienaonid alo section 67
of the wireless comunication apparatus 10 by executing predet er m ned

progr am codes dorttol e tedstEm s @fnan mdjAcBtedd Gangle)i S 1detget ed by
receiving a beacon signal froman adjacent 63, 15 June 2005 statlon for

exanpl e { st 331)hd feddtePeagon siond Jias,Raen Leaei Mgk fie

adj acent station, it.i's attenpted to participate in this eX| stlng adj acent"

pi conet” as; @ AUt e RifPRSandhlt i A% P BAUgRRTor matTon of

t he adjacent station
e statlon of plconet A.(PlG)

The-conttol stationrof piconet A n@tifiés the
ubeacoh Within;piconet”A”(PlT).. The“beaeonhihdicates the
"informationrthat time siot-assignment ts made for‘ptconet
"B. The;efote,'piCOmet,B‘may.operaterpioonet:B by use of
‘,the assigned 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
;:'”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'

M“bullt 1n plconet B can request the oontrol statlon of
-:'“fplconet B for a tlme‘slot a551gnment (P19) | In response,tm,ﬁ
'7j1?the control statlonAof plconet B-rea551gns a portlon of

'the tlme slot a551gned by plconet A before to notlfy 1t -

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

e :




pi conet is obtained fromthi's beacon information (step S22). Next, the
obt ai ned addr ess infornation is conpared with the addressydngf2onsati on of
the local station to ..determ ne 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 o
pi conet (step S24) and determ nes whether the participation approval from -
the adjacent piconet has been received (step S25) . Upon reception of the.
participation. approval (step .S25), the operation of participating into
thi s adj acerraprcBretf pPscopapl Btwdy Astarnesubécepheodaught er piconet can.
be constructed with the adjacent piconet. being the parent piconet.
SubsequenttypfﬁhmatiansmPBSbon time slot necessary for the |ocal station
pi conet may be estinmated. Next,a tine slot request is sent to the control

station of the adjmasm »mmMs it s tdie, paf enfo P GRed  (step S26) . ,
If a time slot assignment cones from. 64 15 June 2005 t hat control station

(step S27) unbbera@ﬁe@éaouwacamféwaglﬂ@twarkgt@£ﬂ§é {R hhgkncogtegl station
(step S28) . . .
. .each network performs communlcatlon at a low 51gna1 power
"den51ty by use of an overlapplng ultra wide band occupled'
' band so that;;dependlng‘on the,positional relationship
:between rece1v1ng/transm1tt1ng apparatuses, a. heavy ..
';nterferehce_Occurs. if the operatlon sequence between
1picohets showh 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_
'rbetweeninetworks. | | |
ReferringttthIG} 16; there'isrshown a-flowchart-,
'.descrlblng ar proce551ng brecedure of the control statloh
'i:for‘reallzlng the coex1stence of plcenets by av01d1ng the
hlhterference therebetween whlle formlng ‘a . parent and
:i;daughter relatlonshlp therewrth .Actually,_thls
{ﬂéprocesalng operatlon 1s reallzed by the control sectlon f_':-'
;-h67 of the w1reless commhhleataon apparatus‘lo by o
'hexecutrhg éredeterhlned-program codesr. |

Flrst the ex1stence of an adjacent plconet 13.'F

:detected by rece1v1ng a beacon 51gnal from an adjacent

" {6'3:-' SRS




Subsequently, the operation of the piconet of the I|ocal station is enabled
on the assigned tine slot (step S29). Thereafter, when  lirng20dkot
assi gnnment request fromthe comunication station of the piconet of the
| ocal station occurs, the conmunication may be performed by reassigning
this assigned tinme slot. On the other hand, if no beacon signal has been
received fromthe adjacent station in step S21 or the address of the |ocal
- station obtaipedohr e8rt bLamd ACeep RI2ggnet is found not newer in step 523,
then the possibility for the |ocal station to operate as the parent
pi conet is determ+ped tj.clpati e om.t he
adj acent station hgg T%%%ﬂﬁ%éggﬁ@é%ﬂ%ﬁa%ogﬂﬁi gg%@rn%%gﬁiﬁggegﬁggé)gthen a
participatigp. S een. recei e |.ace st atjon, .the

98 LEAHES | has heen | eesl yedenbram the adlapenl.slajholyne

adj acent stafion I's made™ td partTcCipaté tn the i on

an address_] Lgn t 0 the adjacent statjon.and a . participation

appr oval iseégﬁﬁiﬁﬁeﬁgsg%ﬁﬁaﬂ? e % & FRNERGSTath BTt o %Itgﬁéludes

the address assiqﬂgd t%%%be ad&a%enta%pation 63 15 June 2005 h?xt, when

a tine slot “PaGuest hadXE&T T et BFQEHrOM tAf s T aBHR S | BhaF4PBp

S32), it is_determ ned mheth?{:ghe assjgnnent of .the tinme slot request is
piconet 1is obtailne rom 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



practicable (step S33). If the time slot assignnent is found practicable,
the time slot assignnent is sent to that adjacent stati il Z@5534) .
Subsequently, the piconet of the local station is operated in an area,

ot her than the assigned, tinme slot (step 535). In the exanple shown in
FIG 16, a parent and daughter relationship is forned on the basis of the
address information of the control station in addition to the sequence in

whi ch the pirgnet ScadEer&PNSLEYEE ad. (@@éﬁru§9@pdre§ﬁe thed tdfication

information unique to equi pnent (physical), such as MAC (Machine Contr ol
Access) address fﬂéﬁ?Sﬁnmf%'f%éﬁ%¥$edry&y'§:%§§ drft&onewaddrass denot es
a new nodel. Therefore, formng a parent ané1 auéhter relatlons I p between

piconets in geccordance with the address information can set the wreless
comuni cation apparatus having the old address to the parent piconet and,
at the sane g pe recursively construct daughter piconets by the wreless
connunlcatlon appar at uses having nore up-to-date control station

Tay ot necessar | S REHRETHEY ex AT e REE LB LaRuGH FC pPEGABES (9 (TS sane

space. local station is enabled on the assigned time slot (step
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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Referring to FIG 17, there is shown another exanple of an operation
sequence for realizing the coexistence of two piconets {yamedigdsng t he
interference therebetween while formng a parent and daughter relationship
therewith. It is assuned that, in the parent piconet and the daughter
piconet, the ,. network. is operated wth the transm ssion franme period
havi ng the structure shown in FIG 7. Fromthe control station of the

t i t, i 0f t i t .
daught er pi conet Ne*?fap%ff% Wit é&ﬁtﬁ%ﬁi@%ﬁ%’%ﬁ% ﬁ'gsesn??e‘i%%?%%:
| stagj . j nstructing .t he daughter
S tonat s TrOR Bhi b e e O et A B Le S iy LB ™ o

the d ht i t, t, tion. st in the _copntention, access
peri od (CAPPOFThe I ef HidIRLT @321 0e 1 tAme; ralEFot TaSerghnetT
request has_bee

n received fr he ught er. pi conet , . t he control, station
of the _par%?ﬁcﬁ%%ﬁé? g%?‘gpt%g]?’unas]g?g ar efﬁﬁoﬁhém 17 conet
because a dau h%er picone% construction request has been received and
‘transmits ag‘?\‘g& BARERE CAPEEnett sy §5MIuRd 02065 S HEHRIME siignd@ieTthctudi ng

t he unassigned area information, therebz}/ notifying the unassigned GIS
- (P33). that adjacent station (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 pi;onet 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

66




Recel vi ng t he par ent pi conet beacon Si gnal ~including the unassi gned area
information, the control station of the daughter pi conetis sijrardgpsoperati ng

t he daughter pi conet in that unassigned. area,.transmtting a daughter

pi conet beacon si-gnal (P34). At this nonent, the area that is used for.

- the transm ssion of the parent piconet - is set as an-unassigned area on the
si de of the daughter piconet. Further, receiving the daughter piconet
beacon ~signal, ‘the control station of the parent piconet may use its own
unassi gned area to know t hat -t he daughter piconet has been fornmed. Thus,

if the dautff eropinerrisappearsense tifes steitetemie o hoddugiecest ot - assi gned at
all in'such a case as when the daughter piconet is newy constructed in a
sane spaceriofnatre partgm qnmen&nams t he daught er piconet has noved from -~
anot her space into the parent: piconet, the problem of the contention

bet ween' net wor ks Rede rivd niesel WG .t a7, S ttheabl ¥ spehio@imatiae haynam ¢

aSS|gnnent of atime slot (or resources) ~tn addition, the parent network .

can assi WxARSHIER Sart GEdya ol diersdtiaMuk ﬁdlatrélﬁﬂdﬂlﬁgjp&?és in the sane
space. 68 15 June 2005 Subsequently, the beacon signal’. of the parent
pl conet i Scdé;&.ﬂﬁtfﬂﬁé@%@)‘t@%fﬁoﬁ@f‘s W%’S\}&Qﬁ%@r% 01fnterference
therebetween while formlng a parent and daughter
'relatronship therewith.ﬁllt is_aSSUmed‘that,'in the parent:
piconet and the.daughterlpicenetfethe“network”is operated
" - with the transmissien:frame'peried havingdthe structure
shownfin_FIG. 7. | | )

Frem the contrel statien-of-the parentgpiconet,ha
.beacen_signal-of theparent'picenetisxsent tb'the,g.
-daughter,pieonet inva.predetermined périad (P31) .

“on the_side‘ef-the“centrol.stationﬁqrnthefdaughter

‘pieonet,'when Constructingrthe'daughter pieonet;.a time

Sslot assrgnment request (an una851gned GTS) is'senthas.

'the daughter plconet's constructlon request in the‘r*

'contentlon access perlod (CAP)lof the parent plconet ‘

| P32) | | | |

L If a: tlme slot asslgnﬁent request has been recelvedih' ,:gii

"from the daughter plconet, the control statlon of the
r;hparent plconet sets the una551gned.area for the daughter

ffplconet because a daughter plconet constructlon request

has been recelved and transmlts a next parent plconet

6T ;ﬂ}“'




t he daughter piconet (P35) In-UNB mnreless transn155|on if two or nore
uncoor di nated UMB wirel ess networks exist in a same aremsjuaaghoaetmork
performs comunication at a | ow signal power density by use of an

overl apping ultra w de band occupied  band, so that, depending on t he
posi tional - relationship, between receiving/transnittlng apparatuses, a
heavy .interference occurs. I|f the operation sequence between . piconets
shown in FIG 17 is applled to the UAMB wirel ess comuni-cation schene, no
resource overl apping occurs, so that the interference may be effectively
avoi ded, theaedy Sagne%nthLNEnmgrEMQSBnaﬁangnedsaneamrmhonmatuomurbance
bet ween networks. Referring to FI'G .18, there is shown a flowhart "
descrlb|ngthepebzeeetmgypn@ceﬂernnmﬁsi@wedoerﬁoIPSBBtlon of the parent
pi conet fore realizing the coéexistence of 'piconets by avoiding the

i nterference t herehetveiary ithe aeoeranteoidt BdiorPREIAd10n procedur e
bet ween piconets shown in FIG 17. Actually, this processing operation is

real i zed bynexesilid NGher edRs el ghaeta PERITRIbLASESRY L cSONtsp!l section
67 of the wireless comruni cation - apparatus 10, which: operates as the -

control statderoefof9%cls . da@al@&l%lé&ee@aéeﬁtglSﬁaﬂtl@faﬁe_ in step s41,

it is determ ned whether the
daughter plconet 1n that unasslgned area, transmlttlng a

_daughter plconet'beacon e;gnal (P34) . At,thls 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, unassrgned area to know that the daughter plconet'
;has been formedn o | | |
| .Thue;-lf'the:daﬁohter pigang£rappéar§ in the state
‘.iwith no time'slot aesignedpatlali'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
'hfor resources) Inladdltlon, the parent network can-
-a551gn resourcee to any other networklthat newly appeare”

drln the same space




W rel ess connunlcatlon apparatus |tself IS operatlng as the control ,
station. |If the wirel ess conmunication ‘appar at us is foum$\um§emaslng not as
the control. station, then the decision is No in step S41, upon-which this
processing routine cones to an.end. If the wireless . . e
‘comuni eat’i on-apparatus- is found operating as the control station, it is
determined in step S42 whet her ‘a daughter . piconet . construction request-
has been received. If the daughter piconet const ruction request has . not
been received, the decision of step S42 is No, upon which this processing
routine comes to BsEentlw.hdhedinpar %ﬂl@tﬁietOfcéﬁlﬁ meEdn request has
been received, . then the informati on about the transm ssion tinme slot (the
tine) neceBS@@?eto¥Stt@ﬁ@ﬁmxﬁﬁﬁd|QY @b@a@ﬁeﬂhenusaﬁﬁng&m@ ateasoep S44, it
is determned whether it is  practicable to. set the corresponding -
transn1SS|bhetdaegheentpaeommtuh%SS]gned area in the parent piconet. If the
unassi gned area cannot. be set,. -the decision. in step S44 is No, upon ‘
whi ch this processi Ny mm@sscmmfiIQsﬁlcend id fedheurass gned area can

E be set, then 70 15 June 2005 it is deternined in step S45 whet her a change:
is necessaﬁyco@r@ﬂ@a@%dSwwmgwir@£e§éQﬁe@ﬁétﬁ@n@ﬁist in a same area,
each network performs communlcatlon at a low 51gnal power
den51ty by use of an overlapplng ultra w1de band occupled
- band, eo‘that, dependlngnonfthe;posltlonal relatlonshipﬁ
between receiving/tranSmitting'apparatusee, a heavy
‘interference occars.,;If'the operationsequence'between
piconets shown ianIQ;al7 ie app;ied tolthe ﬁWB wirelees
..¢oﬁmunication echeme, no resourcezoverlappingtoccurs,so
bthat the interference maytbe'effeetiVelg avoided tberebf
allow1ng UWB W1reless tranem1551on w1thout dlsturbance
between networks
Referring tolFIG' 18? tbere-ie shownea*flowcbart'
"descrlblng a proce851ng procedure of the control etatlon -
"of the parent plconet for reallZlng tbe-coenlstence ofl
'..blconets 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 wareless communlcatlon

apparatus 10 whlch operates as the control statlon of




| f the change is necessary, then the tine slot - assignnent in the parent
plconet is changed in step S46.  |If the change is not negeasarpos5t he
process of step S46 is skipped. In step S47, the unassigned area is set in
the parent piconet. In,step S48,. this. setting.-is transmitted as the
beacon information of the parent piconet, upon which this processing
routine cones to an end. Referring to FIG 19, there is shown a flowhart -
describing a processing procedure of the control station of the daughter

pi conet for realizing the coexistence of piconets by avoiding the

i nt erf er enEket herebetweednéth. accordance with the operation procedure:-
execut ed between the piconets shown in FIG. 17, Actually, this processing .-
operation is realliized byirt sdegodtdlol itedtd aket@indheachevhatilel e

communi cation apparatus 10 that operates as the. control. station of the,
daught er pwnnebesbycemmmnﬁ¢aEponnaphﬁﬁﬂmn§eﬁt§épgrﬁ@1@@é&ﬁtlﬁ@r&é in step
551, on a basis of user instruction:-for exanple, it . determ ned

whether;_thﬁewtéﬁif§5'sﬁ@ﬂﬂﬂﬂjcation appar at us- has received an instruction
for operating as the control station. 7.1 15 June 2005 If the wireless

communi cation appar ats wheeleets n:%eeau&‘ﬁ@att%n' %wali%tﬂlen,lst et sion
bIock S51 is ‘No,

,operatlng not as the control statlon, then the declslon
is No in step Sd;,_upon whlch_thls processiug:routine
comes_to-an.euda.wlf.thewireleseucemmunibationﬁapparatue
ie found Qperatiug aS'theecoutrol‘Statien; it is

aetermined in etep S42,whetber a daugbter-biconet

'.eenstruction fequeet haS been.feceived-

| If the daughter plconet constructlon request has
'.not been recelved the dec151on of step 542 is No, upon
“_whlch thls-proce331ngroutiue_cemes tqean.end, If'the -

, daughter'picenet constructienlrequeet has. beehireeeived;3
Athen the 1nformatlon about the transm1a51on tlﬁe slot'
.(the tlme) neeessaty for'thep;ceuet ;s obtalnee in steﬁ

b543;ff : S - , T - -

In etep"" 544 3.t is 7detérrﬁ.irie&i'--}Wbe"ther‘"itrf‘is.' o
ﬂ'f¥pract1cable to set the correspendlngrtransm15510n tlme~;
t:t;slot as an uuassigned area ‘in the parent pleenet.i‘?;

| If the una331gned area-cannot be set; the dec151on

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

"fcomes to an end-. If the1unassrgue@rarea_can be,set,,then'ﬂf




upon which this processing routine cones to an-end. |If: the wreless

communi cati on apparatus has received the instruction, i#$ g@lessgmsned in
step S52 whether a beacon signal of the parent piconet has. been.

received. If the wireless conmunication apparatus has.not received the
beacon signal fromthe parent piconet,. the decision block 352 is No and
the wirel ess communi cation apparatus’ operates ‘as the'control station of an
ordinary . piconet in step S53 to transmt a beacon S|gnal upon which this
processing routine cones-to an end.. If the wireless comuni cation. o
appar at us heslsr@@e¢mmmh¢®enhe®t€plSﬂiﬁwﬁeﬁhemnarmh¢mgenisp|conet then a
transm-ssion tinme slot (or time) necessary for the daughter piconet is

esti mat ed. necss ear S50 théléﬂfﬁtfﬂﬁitlméfﬁﬂdkﬂ&ﬁﬁfﬁnmémﬁonet construction
request is transmitted in the contention access period (CAP) in the parent

pi conet . 1n step I35Ghd hdzhercar ofde3eaparl eRhepi GOREH i J1@gei ved to
det ermi ne whether the setting of an unassigned area has been- perforned | f

the settingsofgafetinassi giedhaFaa hascdiatt beethDRfdor IR ds e dhes deci sion
bl ock S56 is hb andt he procedure 2 15 June 2005 "returns to step S54, in

whi ch the $¥ans ashafe tidm sl %ecggeeﬁaﬁarahé %rééessd%@hg@ép %&@“et I's

estlnated again,
- s sklpped

In step;S4f; the:unassigﬁed area is set inhthe
. parent picohetrﬁiihvstepn548+_this,eettihgqrs-trehsmitted_h
as_the.beaCOn inforﬁation of the'parent-pieonet, upon
‘whieh thie proeessihg routine Comes:to ehfend; |
Referrlng to FIG 19 theretiS'ehewh a flowchart:‘
:descrlblng a proce581ng procedure of the control statlonr
'.,of the daughter plconet for reallzlng the.coex1stence of-
p;conets by avordrng the 1nterferehce-therebetweeh‘1n-‘r
,aecordance'wrthhthe-eﬁeratien.proeedﬁreeeruted'betweeh-
‘the piConets showh'in.FIG. i7. Actually, this prOCessihé :
"hoperatlon lS reallzed by the eontrol sectlon 67 of the hhhf
'w1reless communleatlon apparatus 10 that operates as the
-control statlon of the daughter plconet by exeeutlng
';predetermlned program codes._htglikhi” 7 g
| ~3F1r$t; in step 851 ona:beeie-ertﬁserEihStfﬁéEi;ﬁ?
’frer'exemﬁié, 1t 1s determlned whether.the.w1reless-e}'7:.
comﬁunicetioh.apparatushas-reeerved-anqlnstruct;on'forff“.
| operating as the control station, . . -




transmtting a. daught er.- plconet constructlon request to the parent .
piconet. On the other hand, if the setting of the unassi t\@iche Ajpga i n the
par ent pi conet has been conflrned then the setting of an unassigned area:
in the daughter piconet is perforned in step S57. In step-558,'the,Setting
of the unassigned area is sent as the beacon information of the daughter
pi conet, upon which this processing routine cones to an. end. Suppl enment:
Wil e the preferred enbodiments of the present ' invention have been

descri bed using specific terns, such description is for illustrative
purposes only, aid the|w1rEQEBs gnuenstcetiibhakpphanges had wati ations . nay
be made without -departing fromthe spirit or scope of. the appended
clains. | nostinieal tApplircabidditinn Ashdestrdisacn thieqk essantid megnt i on
descri bes an excellent wreless comuni cation system which allows the
?coexi st engerofwial g uftald tyrcife si ite) esmtieleamidee s’ Tol ain) wnel 2005
contendi ng each other ‘on a sane frequency band, excellent: wireless .
comuni catiin W s aRnanatilts ARt WoRheShs HETUNGRERN 1@t rol  met hod

whi ch: al low the suitable control of the communication operation. in each of
a - N 1nstructloh,.1s determlned in step 552 whether a beacon
signal_of‘therparent plconet has been,received.j
If the'wireless_sommuhication apparatusihas not .
‘received the beaeonstgnalﬂfromﬂtheparent_picenet,.the';.
‘decision block 552 is No and'the wireless communication
fapparatﬁs operates as the control Station ot an ordinary
picenet‘in‘step's53 te transmit'a beaeon-signal, upon:
thch this:processing'routrne comes te?ahVendig:r
If the‘Wireiess commﬁnicatioh-apparatﬁs'has‘
?recelved the beacon 51§nal from the parent plconet theh :
fa transﬁ1531on tlme slot (or tlme) necessary for the :
daughter piconet'is eStihated in.step1854:1 In step S55
'-the daughter plconet constructlonArequest lS transmltted
an_the cohtehtren.aceess perlod (CAP) 1n the parent H
piconet;,.55' % |
| ‘In step 856 the beacon of the parent plconet 1s s
'!h”recelved to determlne whether the settlng of an“ S
";unas81gnea area has heen performed | L |

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

"performed, the'decrsrongblock4856slsfNo;and~the prOcedure:”'




plurality of wireless netmorks’cbntending each other on a sane frequency
band; ‘and an excel | ent . conputerprogram supporting t hepe qrPARJYs! i ties. As
described, the present invention provides an excellent wreless
communi cati on.system. excellent wreless comunicati-on contraol apparatus
and w rel ess ‘communi cation control nethod, and an excellent conputer
program which al low the coexi stence of ‘a plurality of - personal area

net works on a sane frequency channel by time-division-nultiplexing.a
transm ssion frame period only by perform ng control between transn133|on

appar at usese puons di igs cont$B, statwlonsh #Ase : tescsmhadion heiny esast -
i nvention provides an excellent wrel ess comrunication system an

excel | ent natées L8 LOMMLME CRIUEHE €O 1 @bnSP PRy aéé'@u@él%d\ﬂdcjﬁalﬁass '
communi cation control nethod, and an excel [ ent program which, when a new

net wor k- has: bean; £onsy V&C&zﬂﬂ%}lt{b@ ST e SRAGE Ofu @ N Al das .prﬂgved

thereto from anot her space Tor exanple, allow to. solve I'em of the
_contentlonth@eggggﬁprgggggg§, thereby suitably performng the dynamc 74 15
June 2005 assignnent” of tinme slots (or resour ces) . As descri bed and

according to the duvenl laf.beagan 15 90l SRR L Anster od etueen the

control statlons exl sti ame channel t and

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 infermation_of the daughter pithet,

upon which this processing routine comes to an end.

~Supplement:

Whlle the preferred emhodlments of the present
‘flnventlon have been descrlbed u51ng Spec1f1c terms,.such
pdescrlptloh 1s for 1llustrat1ve purposes.only, and it'is
'hto be understood that changes and varlatlons may be. made‘L
-: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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the frame structure of the destination network, thereby changing the tinme
sl ot “assignment. so as to avoid the collision with the gpRnEHY R time slot
of the own network fromthe status of the-guaranteed time.s.lot. As
descri bed and. -according to the invention, on the basis of _the guar ant eed
time slot status, an area to be wused for the transm ssion by the

desti nation netmnrk may be set as an unassigned area of ‘the own networ Kk,
thereby -realizing the transm ssion which avoids the collision wth the
informati-on of the destination network. As descri-bed and according to the
i nvention, cohtandingpasstignedcher esn i s sehe Ofirédieelesthaed | csxaei Wik, this
unassi gned area may be. set as-an area for use by the own network for

transn ssi@brel 8ot ebymmeki gt Pop! tibt +d Y %par@@iwﬂ@'wp@(ieés on'a samne
channel . If the control, station of the own network does not 'receive a

beacon si gAshufif B3 £ Nen dest 731 I A IGE Wai Ken tiE1 ovabave-aientiioned setting of

t he .unassi gned area-may be <cleared, thereby realizing a nmethod of

ef fecti vel youshgy of AT GHARIEL, Dol h&p@f@t{%%@ﬁg Jp June 2005

Al'ternatively, one control station nay i'ssue a networ constructlon request

L one O PETEBLED, o B e LNBKARY PELLOL AR LB Bl BpSOTTEt

bet ween. t he™ netmo e construction reques

. ;same frequency 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 transmrssron
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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station includes a.participation request for participating in the network
and a tinme-slot request for requesting the other contraqls ghabhes for tine
sl ot assignnent. As described above and according to the invention, the
communi cation ternminals under the control of the wireless base station in
the parent network recursively have the wireless base station capabllltles
and, within a resource scope of -the own appar at us assigned to the

‘Wi rel ess:base station, assign resources to an other communi cation
termnal's under the control of the wirteléss base station, t her eby.

al | owi.ng tesspghmgut ecf woime $Dses NEt Wosksumdé€h. are guaranteed not to

di sturb each other. 76 15 June 2005 CLAIMS: 1. A wirel ess comuni cation

control apparat Uss YYD ardl GRITEBHHIGY it tERNHlenTaRS adeer f or m ng
conmmruni cation control in accordance with a resource assignnment included in

a downstreamysh08akrof t farhd FStredOb @k Ak A-HASAUH CS: ASSi,gANeENt NEBans .
for perfoormng recursive resource assignnent in accordance Wwth a -

transni SS'Qleffﬂ&eéﬂ dnehiidechiar, Ynptdean shanalo an@eése&&&? network,

the frame Structure of the destlnatlon network thereby
riehanging the‘time,slot assignment‘so.as_to avoid‘the
feollieion With the guerahteed time slet of.the own
-network from the. .status of. the guaranteed ‘time, slot
As descrlbed and according to the 1nvent10n, on the
besis-of thejguaranteed'tlme.slot‘status, an area to be
used for the-traﬁemieSion'by the deetination hetwork:may
. be set es aniunaSSighe&farea of-the-ewn network;rthereby
realizin'g: the transmission which a-voi_d_s ‘the collision-
':'with'the informétiOn df‘the déstinatiohhetWOrk_t
Aedescribea'andeceoraing'tethe'inventicn, if an
' unessighediarea'is_setfgﬁifhe déstinatien;ﬁetWork; this
.hnassigned ereé:mey bé.sét-asian-éie;:forfﬁéé by-the owh
h':r:network for transm1e51on, thereby makrng a. plurallty of
:rrnetworks coexrst on a same channel
| :__If.the cohtrol_etationsof_the:bwh network”deesfnot
i’freeeive eﬂheeeeh'sighel.rrehﬁthe'&eetihetien~hetWOrk .the?&
-_:above—mehtloned settlng of the una551gned area maylbe'i‘
;cieared,.thereby reallzlng.e method of effectlvely usrng
a.same channel by the own netﬁorkr - | o |

s




~ wherein said wirel ess comunication control appar atus is oper at| ng as the
control station of said second network, while. conmmunicald pgeWohh said
first -network. 2. -The wirel ess conmuni cati on control. appar At us -according
to claim1, wherein said resource assi gnnent- nmeans perforns resource
assignnment to a communi cation, apparatus under the control of said

wi rel ess comuni cation control apparatus within a scope of " resources
assigned thereto. 3. A wireless commuhnication control nethod conprising
the steps of: 77 15 June 2005 receiving, in a downstreamsignal, by a
first communi cat irdrtdreratinglly,r eseures tassi graeion fixgr matsuen a det er mi ned
by a wireless basé station apparatus in accordance with a transm ssion

request frostseid EbhstrucoPHNEeghion ter %h@alota@riarcaiﬂﬁ:olpeerﬁaaﬁrarﬂg
conmmruni cation control-.in said first  conmunication termnal apparatus-in

accor dancey Mé & 9 ab &l £6 BROM CRi RS S BB 5 § b mth Onge @0dcper for ni-ng

resource assignnent to a second conmmuni cation term nal appar at us wthin a

scope of fesFEES agy. %%% @3l frleq?{lte sctowrth%ato't%é %Wt%'

apparatus fromsaid wrel ess base stati apparatus in
- .station includes a participation request for

'participating in the network aﬁd-a_time'slot request fer
requeeting the'othe;-eoﬁtrbl:station fof time slot
assignment. |
As described aboveiand aecording to the invention,
'_ethercommunication termihalS'ueder,tﬁe‘control of the
.wireless base statien;in the'paéenf neﬁﬁork fecursively-'
'haye,the:wifeless baee'seation;eapabilities and, within-a
.resoﬁfee-sceﬁéfofAthe oWnappafaﬁesassigﬁed.tojfhe
: wireless=baee-statioﬁ, assignreeogices to an otﬁex'
_ceﬁﬁunicationeterminais under thé eontroleof'the Wireless
baee statieﬁ, thereby allow1n§ to configure tﬁo or more

enetworks Wthh are guaranteed not to dlsturb each other.ri




said first comunication term nal apparatus in response to a transm ssion
request from said second communi cation termnnal apparats;iHadgipst he
control of said first conmunication term nal apparatus. 4. The wreless
comuni cation control method according to claim3, wherein, in response to
a transm ssion request froman other comuni cation term nal apparatus
under the control of said second comrunication termnal apparatus, said
second comugigafson term nal apparatus recursively perfornms resource
assignment to said other comrunication term nal apparatus with a scope of

resources assigned {0 sai g second EBH}HHHESQEE% ggnéé?%gna%?zaor%%ﬁsﬁ :|r (T;Qa'

apparatus by said first conmunication ternm na appara
connunicatiogoﬁﬁg%%fﬂ nmethod for perform ng resource assignnent based on
time division |ﬁiéxing, conprising the steps of: assigning a first
resource period within a transmssion frape to a first station which
constitutes a firs?t (STWBPKSATIP R SCRLESH WATRRS assignLESFIEE peri od
at least to a |local station; and _assigning a second resource period within
“said first PEEBEPLERHEPT o FFY 0 seeBnPEUMIBI S hHt thec ohsthiaseese a second

network with at |least said_first :
--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 control 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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station. 6. A wreless conmunication systembased on tinme division

mul tipl exing, conprising: a first station constituting a4 jjn2t20net work with
a station which assigns a resource period to a local station to
comunicate with an other station constituting said first network; and a
second station constituting a second network with at |east said first
~station to comuni cate mﬁth an other station constituting sai d second

net wor k except for §é7% o unqug%%ogO%kS%r%% ougggnggrl a§§|qﬂ§%g()

said first station wi rel ess” conmlini € t|on systemin

T Cl 2, PLuEBhbKRLr vl £S5 NRNOr ka RSt UL ef oA Pl AL &

W rel ess comiuni ca 1 on appara uses ‘an contro atl on fOI’ orm ng

time slot as nnent to each _of .sai.d w ess c nlcatlon aratuses in
every prede?egﬁlneae?ra <ni &si &R }Eﬁé p%ﬁ%ﬁj gg? 5&PS795J15

June 2005 said wireless networks co | naI detectl ans for
detecting a gFgRAFAFFoM ! ofh Qﬂg%iﬁ W&r@?g ﬁeﬂ“ﬁ?&s aé #R}%ﬁ(n
anal yzing megns § o 208bY 208 Ra1 apparatus;
performing communication control in said firsf
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 ﬁhe cqntrol 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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transm ssion tine slot on which guaranteed tinme slot transmssion is
performed in an other of said wireless networks on the {Rdine Iosa si gnal
detected by said signal detecting neans; and a tinme slot assigning neans

t hat does not assign a transm ssion tinme slot on which guaranteed tine
slot transmission is performed in an other of said wireless networks to a
W rel ess communi cation apparatus in an own wreless network. 8. The

wi rel ess communi cati on systemaccording to claim7, wherein said tine slot
assigning neans sets the transm ssion tine slot on which guaranteed tine

slot transm.gsi.0n,hs farned | .0f hgr__of ah&lmmr L ess .networ as
an unassi gngg ar eaalhn a%’%t’%% O\Anbgvi %%llg];sgl%% vvc‘)s:ro MUY LSAEEOR; e rer'rélsn"’l%-
connunicatiog §¥§%€Q%according to claim8, wherein said tine slot

assi gni ng meSh&“trears .the setting of theunassigned area in the own.

wireless network in respanse to that said signal detectin an does
not . det ect the signgr gr&ﬁfgﬁeg?hé?aTﬂuQ&ﬁQF%ﬂ é?%%%r%%omfghggné§§b05

networks. 10. The wirel ess comruni cati on system according to claim?7,
wher ei n sai dPEFRBTELRY ZRIPYEFRg ARSHEERA RAed ot ukd88i gHad sd®a in an

other of said wireless networks
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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and said time slot assigning nmeans perforns tine: slot assignment within
the own wireless network by use of said unassigned areag jmaddgs0t her
wirel ess networks. 11. A wirel ess conmmunication control apparatus for
performng, in a network environnent in which a plurality of wreless
networks for perform ng guaranteed tinme slot transmssion in every
predeterm ned transm ssion frame period between wreless comunication
appar atuses coexist, tinme slot assignment of a transm ssion frane period
within said wrel ess networks, corrpri Si ng a signal det ecti ng means for

detecting a. signal; fy or’gafneoltg1 1c"¥'1 recli ess, nect VI\nDI’ m ak%'! sal ot
anal yzi ng- neans for anal yzZing a transm 5ST I me 0 Wwhi 't arant eed

time slot tran sl0n.i s f or med n V\nreless et wor ks
on the basisPh 1??% %.gﬁaw%s?sé?e&ewoggﬁdCO&P@&%P*—&@% % i TS Shd o
time slot assipgnin ans whi ch does, not assi transm ssion tine slot
on whi ch guaf ntg g Eeﬁ’é SFSWUPFSHZWEQ Bﬁpiagaﬁl%??ﬁr méd%on dan K& of
said wireless 81,. 15 June 2005 ,networks to a wireless comuni cation

apparat us i nSEACHIR LY PREECHRING Eimg) Shife @FFéPBEENECHAINFEERI G

control apparatys according to claim1l, wherein said tine slot assigning
: said wireless communication apparatuses in every

predetermined transmission frame period coexist, each of
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neans sets the transmission tinme slot on which guaranteed tine slot
transmission'is performed on an other of said wireless pejpgpkssas an
unassi gned area within the own wireless network. 13. The wrel ess

communi cati on control - apparatus according to claim 12, wherein said tine
sl ot assigning . neans clears the setting of the unassi gned area in the own .
wireless, network in. response to that said.signal - detecting nmeans does
not det ect t-he S|gnal froman other "of said wreless networks. 14. The

Wi rel ess conmnunication control. apparatus according to claim11l, said tine

sl ot' anal y%ln‘b Wé%ﬁ%sessaﬁ@twsaﬁ%%@%d area in an other of said
‘Wi rel ess-- networks and said tine slot assigning neans perforns, time slot

assi gnrrent wi t hi B Ehenawndeieeless meewer kobydasecsingsai dignassi gned area
in said other wireless networks. 15.:A wireless communication control :
met hod forfrqrerdromatibey, e @lmiemrelieeﬁvmltGGIMS,l n which a plurality of
wi rel ess networks for performing guaranteed time stot transmission in
every predeterm nedimeandotsshebybiagen8anibfdunand0Pringeni od bet ween

Wi rel ess communi cation- apparatuses coexist, = tinme slot assignment of a
transmi ssitrarfawenss iper itdthansikitn ceaiwg ivihr @lu%&%ﬂt%te\@ﬂﬁme goGRr i sing the

steps of: detecting a signal froman other. of said wreless
' ‘ transm1551on,1$,perfotmed in~an_othe: of said wireless
Hnetwdrksﬁen.the besis_ef e"signal—detected by said signal
,detecting ﬁeans;;and.t.;a_,_:,

& time slot-aseigningjmeane that does not assign a-
ttenemiseioQ.time-slot on Which_guefanteed.time_let
trahsmissioniie:performed in an other ersaid Wireless

_netwerks,to a:w;rEleSS'CQmmueication ﬁpparatue in“anewn'
'-ﬁireless hetwotk.fﬁ.“ | |
o 8,_ThefQiteieee'cemﬁunieetioﬁ sﬁstem acCQtding to -
tclaiﬁe7, Wherein“said_time eiot-eeeigningzmeens setsrthe 
-ftransmissiqnftiﬁe‘elot'on which gﬁe;enteed time slot-
'r[ttansmissientis;éerformed.in,anfether'pfSaid*Wireiess
.'-._netﬁeﬁkgjae'eﬁtunaéeignedLEIee-in;the_eﬁeﬁireiees
: ﬁétwak;‘;* | -
9. The w1releee eoﬁmunicetlon-system accordlng to
'ﬂfclalm 8 .wherele sald-tlme slot a531gn1ng means clears
.'ithe settlng of ‘the- ﬁnasstgnedrarea in the own w1reless
r't‘ network in tesponse to that sald sigﬁal detecting means B

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




networks; analyzing a transmssion time slot on which guaranteed tine sl|ot
transnission is perforned in an otherof said wireless ngfppeksogn the. i
basis of the signal detected in said: signal detecting step; 8 not
assigning a transmission tinme slot on which guaranteed tine slot

transm ssion is perforned on an other of said wireless networks to a

wi rel ess -communication apparatus in an own wreless network. 16. The '
Wi rel ess communi cation control method- according to claim 15, wherein sald
time slot assigning step sets the transmission time slot on which.

guar ant eednetivoeksl ot transmission is perforned on an ot her of said

wi rel ess networks as an unassigned area wthin the -own wireless net wor k.

17.-The wirel ess TOMI oaldele GpMdelui®idOhbn aseardh ne-ddx &t WkiG
wherein said tine slot-assigning. step clears the setting of tF

unassi gnedcasea 7N herewn suiaet gss gﬁéﬂoéﬁanyziﬁ pﬁ@§§st9n$f§£e§a'd
si gnal detecting step does not detect the sighal from an othet 15

June 2005 aﬁfuﬁﬁbglﬂhéél§§éan§ﬁ“9ﬁk§thé§ oghgafﬁrﬁdft?%%92¥%€w8?£ on

control nethod "according to claim1b, wherein sai anal yzi ng

step anal yzgg eglaneabgefgtagg@lwﬁg pLher of  saids time. slot

a581gnment within the own w1reless network by use of sald
unaselgned area 1n-se1d other_wlreless:networks.

- ll.,A.wire;ess cbmmunicetien control apparatus for
performihg;'in'a netwerk eevironment in wﬁieh a plurelity
.ef'wireless netwbrks fer perferming guaranteed time elot
.transmission‘in ever§ predetermined transmissionﬂfreme

.periqd:petweeh—wirelessteemmuﬁrcetion apparatuses eeexist,
time.e;ot‘essighﬁent ote~traesﬁission trame_ﬁerioe : |
.witﬁrﬁ eeidgwireleSanetWorts,3comprisingi'
'iaesigﬁal detectiﬁg;meens for detecting-a,signal” o
'--ﬂrfrqm.én;etherfot said-wireieseﬁetworks;i |
ft a‘time eiet:aneiyzing‘meaheufor‘aneiyzing~a :
'ﬁtran5m1e51en tlme”slot on whlch guaranteed tlme slet
f‘transm1551on 1s performed 1n en other of sald w1reless e
't-networks on- the ba51s of thel51gnal detected by Sald
"ifj$51gnal detectlng means, and | - |
ER.t§~trmei$lot:aeslgplpg;meaﬁstwtiehtdeeé_ndt:essrgn{ae
f]-;trehs@reeieh:timele;etybﬁ”wﬁrehfguarahteed time'slqt.
:_traﬁemissioﬁtis:ﬁertormedieﬁan'ethef-of_said'wireiessf.

'”.ferﬁ-'




wirel ess networks and said tinme slot assigning step. perfornms tine slot
assignment within the own wreless netmork by use of sajfl)yRagppsgned area
in said other wreless networks. 19. A wireless comunication systemin
which a plurality of wireless. networks constituted by a plurality of
wi rel ess communi cati on apparatuses-and a control station for performng
time slot assignment to each of 'said wireless.. communication apparatuses
|nevery predeternined transmi ssion frame. period coexist, at | east one of
said wirel ess networks providing: inresponse to the receptl on of a request
for constnetwonks atmeaw wireless awimbtika ta dor argidsshon i e @hot for
.sai d new wirel ess network. 20. The wirel ess comunication systenlaccordlng
to cl ai m d9re Waes aiat@ach. of said wireless networks conprising: ..a
setting means for setting a time slot unassigned area to an own wirel ess.

network; a.transmiztithe maaesehker cohdlaithtiBg EbiRrshohpp84akisiune 2005
assi gnment i.nformati on of the own wireless network; an analyzing neans for

recei ving: @@@oﬁ@ﬁwzw%;}tam 158! Q&ha%argryz%t ﬂlmeors%ﬂ U Qg Pt her

Wi reI ess netvvork and
“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 networh in. response‘to that sald signal
':detectlng means does not detect the signal. from an other
'-of sa1d7w1reless networks."'
| .tid.pfhe wireiess;oommnnicetioncontrol'apparatns-
:‘oéécordingto.cleimlll;,seid_trneslotanaly;ino_meens
-;énalees en ﬁnaséighédféiea in‘an'otheruof seid'wireleSS:hh
‘networks and sald tlme slot a551gn1ng meens performs tlme”;
"_slot a581gnment withrn the own w1releSS network by use of.'
fﬂseld unass;gneo area in sard other w1reless networks
J:715 A w1reless oommunrcatlonrcontrol method for
"jfrinerformlng,:ln a.network env1ronment“1n whrch a. plurailtyrl"
'::of w1reless networks for“perrormlno gnaranteed tlme slot

"flfitransm1551on in. every predetermlned transm1551on framer'57



a assigning neans for assigning a tine slot of the own wireless network by
use of an unassigned area of a tine slot in an other wegjgsonst work. 21.
The.. wireless. comunication systemaccording to claim 19, wherein said
cons_t ruction request is a request for, participating of an other control
station which constructs a new wireless network into the corresponding -
Wi reless network. 22.. The wirel ess comuni cation systemaccording to claim
19  wherein said construction request.is a request from another control
stati on which. constructs a new wireless network for a tinme slot to a
control stRBeréadobetvhencoiredpsadicngmuiichésonnepmematiz®s Heeniissl ess
conmmuni cati on systemaccording to claim19, wherein information that a .
transnisSibﬁmeiﬁéots$©$i@amehEe@fsettranamuabxmnwﬁmamﬂegerrmdwnrk is
included in time slot- assignnent infornation and notified in the

cor r espondiwhghwh r ed 28 swhet Wes & . n@dwolhe, V\ﬂ:cﬁlﬂiueﬁ@n@@nthﬁll§@ép§rb§y5tem
according to claim19, wherein a transnission frane for notifying said 95

15 June 2005 newemdceliess neiMpik Gfrodhenselthiciy oFf saily angdiesson tine.
slot. is-transmitted to a control station of said new - V\nrel ess. netvvork 25.

A wrel essng_@@aympatl on co_nt rol -apparatus for
ahalyzihg_a transmisSion time slot on which
-gaarahteed-timeeiottranémiSsioh ;stperfOrmed‘ih an
,other-ofhsaidrwireleas.networks-on,the.basiS'of the- 
'”signal deteetedfihreaid signal detectihg step;.and
not'aseigning a.transmiesiohftimeslot-on which
guaranteed time slot transmissroh'is performedron an
aother of.aaid”wireiessjhetworksto:a;wireless
J'oommunioatioh apparatus in'ah oWﬁ ereiess.hetwork
i6 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 transm1851on le ﬁerformed on an other of sald
:}fw1reless networks as an unassrgned area Qrthanrthe own
‘1ﬁ:w1reless network L ~
-17.-The;wireiees7coﬁﬁunidation*cohtroirmethodr.
“ﬁ?ihaccordlng to”clalm 16 whereln-sald tlme-slot assrgnlng
1‘ietep clears the settlng‘of the una331gnea area 1n the own - |
3:ﬁ1reless networt 1n response to that sald 51gnal | -

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




performi.ng, in a network environment in which a plurality of wreless

net wor ks .f or - performng guaranteed time slot transn155|fyUddg2ﬁ0gry
predeterm ned transm ssion frane period between wireless. conmunication
apparatuses coexist, tinme slot assignment in a transmissiaon frame period
in said wireless networks, wherein a request for constructing a new

wirel ess network is transnltted t'o any of said existing wrel-ess networks.
26. The wirel ess comuni-cation control appar atus according to claim?25,
“wherein'said construction request is ,a request for . participating; into
any of saidf es@isd ivigre s yeinesdsvorstsnor ks. 27.° The wirel ess communi.cati on
control ' apparatus according to claim25, wherein said: construction:
request s a tidd.sllbe wéquéstsf apmmegilesting thetasti gatkad of a . use
time slot to any of said existing wireless-networks. 28. A wireless
conmmuni cataeroeditig dlo diktiod 5,0whepesifnors@ing t ik - sa Jtetanenkzemy ronment in
which a plurality - of wireless networks for performng guarantéed time o

slot, tragnsdp Sl dds eveniha-adeley mred ity aRsHitssior f ang 86 15 June
2005 ‘period between wirel ess communi cation apparatuses coexist, -tinme slot

assi gnmentyi fe fe 44 ANSHSUOMHS a8 PeALRD it $@isd gl %%%pnet wor ks, -
mhereln a request for constructing a new.w reless network
performs tlme slot a551gnment within the oWn w1reless
'network_by use oflSe;d_una551gned erea,rn:serd 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 wrreless network a tran5m1551on.t1me-
'“rfelot for sald neﬁ w1reless”network | -
| 20 The w1relessﬂcomﬁﬁn1catlon efetem accordlng to'
";rfclalm 19, whereln each of sald wrrelees-networks | |
‘Eﬁrtcomprlélng - : e o L
r.a setrlng meees ferrsettlné e trme'siot une551§ned-‘
 aren to - oun wirelésy hetworks B
| 're;traﬁémitfiﬁﬁtméaﬁeErerfrrensmittieé:time_eiot .“




IS transnitted to any of said existing wreless netmprks 29. The wireless
communi cation control nethod according to claim 28, V\/nerﬁ; Jureaiods
construction request .is a request for participating into any of said

exi sting wireless networks. 30. The wirel ess comuni cation control nethod
according to claim28, wherein said construction request i's a time slot
request for requesting.the assignment of a wuse tinme slot to any of said
exi sting -wireless networks. 33.. A wi‘rel ess conmmuni cation -control apparatus
for ~performng; in a network: envi ronnent in which a plurality of wreless
net wor ks f aespenfentri hyfguea aitreedf tilne simwtwitelbasrissivarlin every
predeterm-ned transm ssion,. frame period between Wi rel ess. conmuni cation

appar at uses coexiat anaﬂynin@|@Ea@&Sﬁ@ﬁW&@heﬂﬁlﬁg Bhansfiag $izahof kame period
in said wreless networks, wherein in response to.the reception of a )

request foslotoastigehény ;atmaulrcnt st el WA rdIANSHSSig tine
slot- for said neM/mireIess network is set. 32.° The wi rel ess conmunication

control appagatus 87 15 June 2005. . accordi ng to. claim31l; wherein said
construction request is a request for- participating into. any of said

existing wreless éggﬂﬁﬂl%ﬁ m%%nsT?% %h%ﬁin%OEWHEEEaEHSQ‘8%”%5%'
apparatus - ' '
T OWn wireless network by use of an una551gned area of a
tlme slot in an other w1reless network |
21; Thetwireless.communication.syStem'accordino to
clalm 19, wherein said constructlon request is a request
for part1c1pat1ng of an other control statlon whlch
niconstructs a,new‘w1reless netnorkrlnto the oorresponding
- " wireless network. | | - |
| 22;.The w1reless communrcatlon system accordlng to
' clalm 19 wherein sato constroctlon 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 - |
|  123. The w1reless-commun1eatlon system accordlng to‘
‘f‘clalm 19 whereln 1nformatron tnat a transﬁrssron time
‘i:slot has been set to.sald newrwrreless network 1si.;.?*‘f
‘T?ilncluded in tlne slot assagnmenttlnfornatlon ano notrfled?'lvtr
."igln the correspondlng nlreless network Lo
2é4f The w1reless commnnlcatlon system accordlng to-':

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




according to claim 31 \/\herel n said constructl on request is atime slot
request  for requesting the assignnent of -a use tine sl o juae20y50f said
exi sting wﬁreless networks. 34. Thé wireless communi cation control
apparatus. - according to claim31, wherein information that said

transm ssion tinme slot has been set is included in time slot assignnent
information inthe correspondlng W reless network, and said tine slot
aSS|gnnent information is transmitted to said neM/mnreIess netmork 35.-
The wirel ess communi cation control apparatus according to claim 31,

wher ei n a Rewanshi ekt on fatame ¥ orf ot Isfatitrigras @ifd rewnanseliess omet wor k- of _
|nfornat|on that - said transm ssion tine slot has been: set is transmtted
to a.controlnstatéon oftsaishinswditielesont riodt wabk i36. of saiel ess ,
communi cation control nethod for. performng, ina network environnent in
which a plwisélidys nexfworli.el ess networks for. performng guaranteed ti e
slot -transmission. in every predeternned transm ssion frane period:

bet ween Wi r el ess 260NRURi¢al QR  2PRALALHEESoE08XhBEo1  LbPBrateL assi gnment
in a. transmission frame period in 88 15 June 2005 said w rel ess networks,

wherein-i rbélemsf?gt% he HRGRRYI. %ﬁ AnleBRU S wingch %0%%&%%%5}9 a new

vmreless net wor Kk, transmssmn tlme _ ot for sal new rel ess network

is set. ‘of wireless networks for performlng guaranteed tlme slot

‘transmr551on in everypredetermrnedAtransm;581en'frame
'.fperiod betWeen_wireless;communicationSapbaratuses_chxist,
rtime slot.assignﬁent-in‘a'transmissionsfraﬁe period.in
'said.Wireless networks; wherein
a request,for construeting‘a‘new wireless network
;isttransmitted to,any.ofisaid existing;wireless.networks.‘
26 The w1reless communlcatron control apparatus
-'accordlng to . clalm 25 _Qhereln sald constructlon request
'1s a. request for part1c1pat1ng 1nto any of sald ex1st1ng'-
w1reless networks.ht-i  l L |
fex7: The w1reless commﬁnlcatron control apparatus
 accord1ng torclalm 25 whereln sald constructlon request
 1s ‘a tlme slot request for requestlné the“assrgnment of a
"ﬁuse tlme slot to‘any of. sald ex1st1ng w1reless netwerks. -
- 28 A w1reless¥commualcatlon controi methed for‘
=berferm1ng,,1nca ﬁetwork env1ronmeatr1n~wh1ch"a plurallty‘f -i
";of7w1reless networks for perrormlné guaranteed tlme slot

Jtransm1551on 1n every predetermlned transmlsSLOn frame

'j.8§-”if;}v




37. The wirel ess comrunication control nethod according to claim 36,
wherei-n said construction request is a request. for par t{siupatdong | nt oany
of said existing wireless networks. 38. -The wireless conmmunication .control -
met hod - according to claim 36, wherei n sai d. construction request is a
time slot request for requesting the assignment of' a use tine slot to any
of said existing wreless netmorks 39. . The wireless comuni cation control
met hod = according to clai m 36, wher ei n |nfornat|on that said transm ssion-
time slothas been set is included in tine slot assignnent information in -
t he corresp@ﬁépﬁgbﬁtwebesylrﬁéawsrbomm@mdceaudntmm@aﬁaﬂts&ssmg&mamm
information is “transmtted to said new wireless. network. 40. The mﬁreless
cormuni cat Edmecohot ohsabyhment ateoa di ngn $10i €4 Bh 1 Bamaevhieseidy airf r ansni ssi on
frame for notifying said new wireless network.of information that said .
transmi ssieaid winelskstnbascbeen weérésntransmtted to a control station.
of said new, w reless network. 41. A conputer-readable program for T

executing, on a B%ddualinerA0Q%nRaRRUely %Y%Te‘%ﬁm&*e%%%s!n@%w%k =
performing, in a network = environnment in. mhlch a plurality of wi.rel ess

networks- for +PRAERIALEE GYLAPELASL] dBess] Otidg %H%Pe%so%éﬂ%oeeﬁ&f.y_
predeternlned transm ssi on franme perlo et'ween o
' + 29. The W1reless communlcatlon control method:
;accordlng_thclalm.ZB, wherern‘sard'copstructlonrrequeSt"
. is a request for parricipatinglintoaany,of.said;existiag,.~'
wireless netwdrks. | | o |
30,'Thewire1e$s cemmuaicatiohcontrol'ﬁethod
aCcerding,tefelaim,ZB _wherein'said.eenetructien'request
"is a tlme slot request for requestlng the assrgnment of a
use 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
transma551on 1arevery‘predeterm1ned transm1551on fraﬁe
"-.:perlod between w1reless.communlcatlen;apparatases coex1st,'
‘;tlme slot a551gnment 1n a. transmlsslea frame perled in
: eald w1reless networks,'whereln- | |
| 1n res@onserteithe%receptlen“of;a;reduestffdrﬁc
;;Constructlng a. newlwlrelees network -a transmlssron trme - S
-qulot for sald new wlrelessAaetwork 15 setA 3

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




communi cation apparatuses coexist, time slot assignnment in a transm ssion
frame period in said wireless networks, = conpri-sing the.15558R2005; .
detecting-a signal froman other of said wreless networks; anal yzing a
transmission tinme slot on which guaranteed time.sl ot transmission is
performed in an - other of said wreless networks on the. basi s . of the
signal - detected in said signal detecting step, and not .assigning a
transnission time slot on which guaranteed time slot .. transmi ssion |s
perforned on an_ other of said wireless networks to a mnreless

conmuni cat ﬁ@ﬁoﬁépagatgscmllan3bwwhwr@ilesssanétam:ktrwcz:lﬁomomuneest readabl e
program for. executing, on a conputer system.processing of perfornming,.
in. ‘a netwbska anﬂeehnﬁor parwhe Ghaing plnral any of didlesisniatgwor ks f or
performng guaranteed time slot transmssion in every predeter i ned
transni ssi eiréiase. npewbokls bet ween -wi rel ess  communi cati on appar at uses
coexist, time slot assignment in a transnission, frame period in sai-d

wiTel ess networkss3 gOrHd whitng e200% onf@Rdatiing: Uaet%ezpepgfararte%el ving a
request for constructing a new wireless  network; performng time slot
aSS'QDnEntaMtéPdﬁné'ﬂ@ éi&&m 31, wherein sald.constructlon request
h is a 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 1sa
'transmltted to sald new w1re1ess network
| 35 The wrreless communacatlon control apparatus
-_accordlng to clalm 31 wherelnla'transm1551on frame-for_
::_:notafylng sald new w1reless network of 1nformatlon that
:sald transm1351on-t1me slot has been set 1sAtransm1tted
-{to a- control statron of’ saldlnew w1reless.network
h36;aA.wlreless:comnunlcation'control method forﬂi~j
'tperformlng;‘ln a; network env1ronment ih whlch a- plnrallty ._-t-r
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 -




una55|gned area set in an own mnreless netmork in response to sald
construction request; and transmitting tine slot assi gnmniyredopsnation in
said own wirel ess network. 43. A conput.er -readabl e programfor executing,
on a conputer system processing of perfornlng, in a network environnment
in which a plurality of wreless. networks for ~ perforing guaranteed time. _
sl ot :transm ssion in every _predeternined transm ssion frame period betmeen"
Wi rel ess conmini cation apparatuses coexist, ‘time-slot. assignment in a
transm ssi-on frame period in said wreless netmorks “conprising the steps
of : transnﬁﬁ@dnglaEieqaesetW@Ikeonemeneimng a new mnreless network to any
of said existing wireless "networks; receiving.tinme slat assighnent

i nf or mation frontamyresﬁonﬁn(tdnuhﬁlﬁupepﬂmﬂneei metrwenlest @ad performng
time . slot-assignment in an. own wireless network on the basis of said tine

sl ot assi-goombtruboingnathen. wde ARST RATTwo Ak C IMRMH Gak 3 4% diereinal  under
the control of ‘a wreless base station recursively has w reless base
station ca@abtl Ebiesaia ﬁe@%ﬂ@lé‘@é%tﬁﬂoﬁ@nﬁ rsHeCSS a.
'-37; The w1re1ess communlcatlon control method
'faccerdlng to elalm 36 whereln sald constructlon request
'[15 @ request for part1c1pat1ng 1nto any of-sald ex1st1ng
wlre;esS networks. |
H 38. The wireless eemmunicatien control method
‘,according'to claiﬁ 36;‘wherein'said‘eohetrﬁction.reqﬁest
. is a tlme slot request for requestlng the assrgnment of a
. use tlme ‘slot to any of said ex1st1ng w1re1ess networks.a,
.139.-The‘w1reless_commueleatlonjcontrol method
,éccbrdinétto elaim'BS,.wherein'ierormatieeithat‘eaidt
ftransm1551on tlme slot ‘has been set is 1ncluded in time
;elot a351gnment 1nformatlon 1n the correspondlng w1reiess
V _network and sald tlme slot a551gnment 1nformat10n 15*‘-
fitransmltted to sald neﬁ wrreless network-r :{ o
40D The w1reless communlcatlonrcoatrol methed
'et'aecordlng to clalm 36 whereln a traasm1e51on frame forti
lif::notlfylng sald newlﬁlreless‘network ef 1nformatlon that-:
‘  eLfsa1d transm1551on tlﬁeuslet has‘been set 1sAtransm1ttedf
3'?te a-control statlon of sald'new-w1reless network |

41 A.computerureadable program,for executlng, on a




daught er network within a-scope of resources of the own apparatus assi gned
by the wirel ess base station, and assigns the resourcesid g rRhgsher |
conmmuni cati on termnal under the control of t he conmuni cation termna
having, base station capabilities. This novel constitution allows to
configure two or nmore networks guaranteed not to  interfere each other,

t hereby al l.owing the coexistence of a plurality- “of- ‘personal area networks
on a same frequency ‘channel. At the same tinme, the novel constitution

all ows expanding a network area without increasing the.scale of .

equi pment . comBitiemes 2005, | didss slirapi o e HcGmihRARENE NeTWORK DAUGHTER
NETWORK FIG 2 .112 RADI O RECEI VI NG SECTI ON 113 DEMODULATI NG SECTI ON

- >RECE! VI N iAok REQUESTEHOGNF IRMANG tSEGH @N r el k% <SRk ER 3:1)5 BEACON
| NSERTI NG SECTI'ON  TRANSM TTI NG DATA . 117 MODULATI NG SECTICN
performlng guaranteed time slot transm1551on in every"'
'predetermlned_transmi531onvframe-perlod betweenew1re1ese
communlcatlon apparatuses coex1st tlme slet a851gnment
l‘ln a transm1551on‘frame pericd. 1n sald w1reless networks;
: eempri51ng.theisteps-of;l
'detectihg aTSignal.from'enLother.of_seid wirelessi
rnetWOrkS; | | .-
| analyzing a-transmiSSien time.eiot on‘wﬁicﬁ
'gﬁerenteed time letifreeemissioh 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_transmlsslonAtlme,slet-on whleh‘:e
7gueianteed-time slbt.fransﬁissien{iserffe?ﬁedJoDean'
-‘lether-of said-w;reieeS”heteerkS'tq_a wirelesee- |
eeOﬁmUﬁieatibn“apﬁefefus‘ie-eeioﬁneWirelese“hetﬁeiﬁ .

42 A.computer~readeblelpregrae for executlng, en a.
e:fecombuter system, proce551ng of perforﬁlﬁé,rln a-network
‘?7]env1ronment in wthh a plurallty of w1reless networkslforihf
5:'pe£formleg guaranteed tlme slot transmlesion 1n‘eﬁery :

.'}ffpredetermlned transm1551eﬁ‘freme perloe between w1reless
'ii:;?eommunication epﬁaratuses.coeglst, tlme slot a551gnﬁentr

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




118 RADIO'TRANSNITTING SECTION FIG 3 122 RADI O RECEIVING. SECTICN 123
DENCDULATING SECTI ON ' RECEIl VI NG DATA 124 BEACON CAPTURI NGy 9EGHheN 125 ,
REQUEST CONFI RM NG. SECTI ON - 15 SCHEDULER 127 COVMUNI CATI ON CONTROL" SECTI ON |
93 15 June 2005 - 128 BEACON | NSERTI NG SECTI ON ~- TRANSM TTI NG DATA FOR
DAUGHTER NETWORK - 129 FRAME CONFI GURI NG SECTI ON  TRANSM TTI NG DATA FOR
PARENT NETWORK .- TRANSM SSI ON REQUEST SI GNAL 130 MODULATI NG SECTICN ,
131. RADIO'TRANSNITTING SECTION FIG 4 From above, fromleft - TDVA FRAME
PARENT NETWORK BEACON USER A.USER B ‘USER C CONTENTI ON PARTITICN DAUGHTER
NETWORK BEK@ID\TJUSE@’ EEH&SER@ECGYITEI\H'I ON. PARTITI ON- FIG_ 5~ ‘
recelvlng a request for construct;ng-a new‘wrreless ‘
network;
:perfprmihg time slot ésSignment With a-time slot °
unassigned area set in an own wirelesSqnetwerk.in
response to said construction requesﬁ;fand
tréﬁsﬁiﬁting“time_slot assignmenﬁ_ihformation iﬁ7
..saidﬁqwn wireless network.

43, A.computer—readable'program'for.executing, on a
computer system, processing of perfdrmihg, ih:a network
 environment in which -a pluralitj‘ef wireless networks for

performiﬁg.gﬁaranteed time'Sloﬁ'transmiesiQh in”eVery.
_predetermined transmissidh frame:period between'wireleséﬂ
'commﬁnication.apperetﬁses cOexist -time‘slot aeeignmehr
'~1;1n a transm1551on frame perlod in. sald wrreless networks,
,T comprlslng the steps of
transmlttlng a request for constructlng a new‘-,f
'1r‘w1re1ess network to any of sald ex1st1ng w1reless
-::_networks,.--
rece1v1ng tlme slot 3551gnment 1nformatlon from any
"*'jof‘sald ex1st1ng w1reless networks, and
performlng tlme slot a551gnment in an own w1reless

"network on the ba51s of sald tlme slot a551gnment

"*Tlnformatlon
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