COVMUNI CATI ON CONTROL APPARATUS AND W RELESS COVMUNI CATI

METHOD, AND wﬂww Techni cal Field The present inventi

generally to a ni cati on system a wreless comrunication
control apparatus ang;g W rel ess conmuni cation control nethod, and a
conput er program which realize nutual communication between a plurality of
wirel ess stations “wamnd, nore particularly, to a wirel ess conmuni cation
system a wireless conmmunication control apparatus and a wreless

conmuni catlonﬂmmmn"muumwm od, and ﬁEg ? {)N program whi ch realize the
construction under the con of a particular control
station. To be norewspecific, the present invention relates generally to a
Wi rel ess conmuni cati on systen1in which a plurality of wireless networks
exi st at the_sane tine, ess communi cation control apparatus and a
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Technical Field

The present invention relates generally to a
wireless communication system, a wireless communication
control apparatus and a wireless communication control
method, and a computer program which realize mutual
communication between a plurality of wireless stations
and, more particularly, to a wireless communication
system, a wireless communication control apparatus and a
wireless communication control method, and a computer
program which realize the construction of a network under
the control of a particular control station.

To be more specific, the present invention relates
generally to a wireless communication system in which a
plurality of wireless networks exist at the same time, a
wireless communication control apparatus and a wireless
communication control method for controlling the
communication operation in each of a plurality of

contending wireless networks, and a computer program.



comuni cation operation in each of a plurality of contending wreless
networ ks, and a conputer program 1 Still nore specific, the present
invention relates to a wreless comunication systemin which a plurality
of wreless networks contending with each other at a same frequency band
exist at the sane tinme, a wireless communication control apparatus and a
W reless conmunication control method for controlling the comunication
operation in each of a plurality of wreless networks contending with each
ot her at a sane frequency band, and a conputer program (It should be

noted that Lhe %@Pe SOUEPLY band a?;sésﬁ{eﬁn gnp%ﬁ' gﬁ%ggu%s UMB

(Utra Wde Band) wre ess confruni cat1ons tec ch data are

f d d k f
Lo Locar WPEaTAEE SELy O MRl TR fo PRty el 209
all ows the information data, the__sharing of

peri pheral %%5?%%% s%%ﬁw%gkir?ﬂ?@?%gl%ﬁdwfhg %géﬁgﬁgPﬁﬁ 3F #nPdMfimti on such

as electronlc mail and content datgh Conventionally, is a general
practice to 5%9?%?%¥ band ceRhekt 2bnk ?nsﬁmﬁnFéﬂenaﬁnEFrﬁégéﬁ on opti cal
fibers,

communication control apparatus and a wireless
communication control method for controlling the
communication operation in each of a plurality of
wireless networks contending with each other at a same
frequency band, and a computer program. (It should be
noted that the "same frequency band" referred to herein
includes UWB (Ultra Wide Band) wireless communications
technology by which data are transferred as spread over

ultra wide band.)

Background Art

Configuring a LAN (Local Area Network) by
interconnecting a plurality of computers allows the
sharing of information such as files and data, the
sharing of peripheral devices such as printers, and the
exchanging of information such as electronic mail and
content data.

Conventionally, it is a general practice to perform
LAN connections in a wired manner based on optical fibers,

coaxial cables, or twisted-pair cables. This requires



coaxi al cables, or twi sted-pair cables. This requires 2 line |aying work,
making it difficult to construct networks wth ease and nmaki ng cable
wiring conplicated. After the construction of a LAN, the noving range of
apparatuses is limted by the cable Iengths, thereby making it

i nconvenient to use the constructed system To free the users fromthe
conventional wired LAN systens, wreless LANs have been attracting
attention of those who are concerned. According to wireless LANs, npbst of
the cables laid in offices and other work spaces can be left out, thereby
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5 GHz bands, which do not require the license fromauthorities concerned.
For exanpl eha¥ad | EEEIBOPNYEN 3R ohQaR 8f 7Re constructed system. To

free the users from the conventional wired LAN systems,
wireless LANs have been attracting attention of those who
are concerned. According to wireless LANs, most of the
cables laid in offices and other work spaces can be left
out, thereby making it comparatively easy to move
communication terminals personal computers (PCs).

Recently, because of their enhanced transmission
speeds and reduced costs, wireless LAN systems have been
increasingly in high demand. Especially, it is a recent"
trend that the communication of information is performed
by constructing small-scale wireless networks among
plural personal electronic devices, so that researches
are being made into the introduction of a personal area
network (PAN). For example, PAN specifies different
wireleés combination systems based on 2.4 GHz and 5 GHz
bands, which do not require the license from authorities
concerned.

For example, the IEEE 802.15.3 standardizes

personal area networks having transfer rates higher than




personal area networks having transfer rates higher than 3 20 Mips. This

| EEE section is mainly pronoting the standardization based on the PHY

| ayer mainly using signals of 2.4 Giz band. In these w rel ess personal

net wor ks, one wireless conmuni cation apparatus operates as a control
station called a "coordinator" around which a personal area network is
constructed within a range of about 10 neters. The coordinator transmts a
beacon signal at a predeterm ned period and this beacon period is
specified as a transmission franme period. At every transmssion frane
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conmuni cati on hod_ i S r dynam cally assigning transm ssion
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asynchronous conmuni cation, the contention access period is used to
communication apparatus operates as a control station

called a "coordinator" around which a personal area
network is constructed within a range of about 10 meters.
The coordinator transmits a beacon signal at a
predetermined period and this beacon period is specified
as a transmission frame period. At every transmission
frame period, the time slots to be used by the wireless
communication apparatuses of the wireless personal
network are assigned.

For the time slot assigning, methods called
"guaranteed time slot (GTS)" and "dynamic TDMA (Time
Division Multiple Access)” for example are used in which
a communication method is assumed for dynamically
assigning transmission time slots while guaranteeing a
predetermined transmission capacity.

For example, the MAC layer standardized by the IEEE
802.15.3 prepares the contention access period (CAP) and.
the contention free period (CFP). For asynchronous
communication, the contention access period is used to

exchange short data and command information. For stream



exchange short data and command information. For stream 4 conmunication
dynamc tinme slot assignnent is perforned by the guaranteed tine sl ot
(GTS) in the contention free period, thereby perform ng guaranteed tine
slot transm ssion. The MAC | ayer portion standardi zed by the | EEE
802.15.3 is specified so that it is applicable as the standard
specifications of the PHY layer in addition to the PHY | ayer based on. 2.
4. GHz band signal. Also, the standardizing activities have begun for the
application of the PHY |ayer standardized by the | EEE 802.1.5.3 to other

PHY | I : 4 gﬂmk i ly,
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for applications,such as PAN. The DS (Direct, Spread scgege, whi ch i s one
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call ed PN (Pseudo, Nojse) to spread the occupied band and transmits the

resul tant sTEARF™HTSIPR- transmitting side; on the receiving side, the

received spread information signal is multiplied QY t he PN code
The MAC layer portion standardized by the IEEE

802.15.3 is specified so that it is applicable as the
standard specifications of the PHY layer in addition to
the PHY layer based. on 2.4 GHz band signal. Also, the
standardizing activities have begun for the application
of the PHY layer standardized by the IEEE 802.1.5.3 to
other PHY layers than the PHY layer based on 2.4 GHz band
signal.

Recently, wireless LAN (Local Area Network) systems
based on SS (Spread Spectrum) technologies have been put
into practical use. Also recently proposed is the UWB
(Ultra Wide Band) transmission scheme based on the SS
intended for applications such as PAN.

The DS (Direct Spread) scheme, which is one of SS
schemes, multiplies an information signal by a random
code sequencé called PN (Pseudo Noise) to spread the
occupied band and transmits the resultant signal on the
transmitting side; on the receiving side, the received
spread information signal is multiplied by the PN code

for de-spread to reproduce the information signal. 1In the
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for de-spread to reproduce the information signal. In the 5 UMB schene,
this.information signal spread rate is maxim zed by which a hi gh-speed
data transmssion is realized by performng to transmt/receive data such
that the data is spread over an ultra high frequency band of 2 GHz to 6
GHz for exanple. In the WB schene, an information signal is -configured by
use of inpulse signal trains each having a period of as short as. severa
100 picoseconds and this signal train is transferred. Its occupi ed band
width is in Gz order so that the val ue obtained by dividing the occupied

band w dt h [ t f f 10 GHz) b
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schenmes. Referring to FIG 20, there is shown, an exanpl e of the data
transni ssi FEHESERE Y (PRF ARV SRR . CTFpRRL L/ Feoe e i dmER09usFRk thkad by a
spread sequence 902. In sone systens based on UWB, the nultiplication of
this spredthsedpiehcesisPredd QRT 3m Rhie? netvbnisegaancyosarésefted from

the spectrum spread is denodul ated by use of the inpul se
GHz to 6 GHz for example.

In the UWB scheme, an information signal is
configured by use of impulse signal trains each having a
period of as short as several 100 picoseconds and this
signal train is transferred. Its occupied band width is
in GHz order so that the value obtained by dividing the
occupied band width by its center frequency (for example,
1 GHz to 10 GHz) becomes about 1, which is a ultra wide
band as compared with the band widths commonly used in
wireless LANs based on so-called W-CDMA, cdma 2000, SS
(Spread Spectrum), and OFDM (Orthogonal Frequency
Division Multiplexing) schemes.

Referring to FIG. 20, there is shown an example of
the data transmission based on the UWB scheme. Input
information 901 is spread by a spread sequence 902. In
some systems based on UWB, the multiplication of this
spread sequence is left out.

An information signal 903 resulted from the
spectrum spread is demodulated by use of the impulse

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



signal (wavel et pulse) of the UWB schene (905) . This 6 nodul ation is based
on PPM (Pul se Position Mdulation), biphase nodul ation, or anplitude

nodul ati on for exanple. The inpul se signal used on the UWB schene is an
extrenely thin pulse, so that the UMB schenme uses extrenely w de band in
terns of frequency spectrum Consequently, the inputted information signal
has only a power that is |Iower than the noise level in each frequency
area, A received signal 905 is mxed with noise, but it can be detected by
conmputing the correlation value between the receive signal and the inpulse

signal . 1n , addi 1400, beagyiess SLonaby SPEEAC. | 50 081 8 TRdal 0 FROY,  SYStems,

many i npul se"signals are transm one transm nf or mati on.
Hence, a receive correlation value 907 each | mpul se-sjgn be
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facilitating the detection of the transmt signal, The signal spread by the
UMB transni ssi on 3§ﬁéﬂ§@ smapad 9 etqw§1ﬁQR§¢%ﬁ%% Tevel in
each frequency area, so that it is conparatively easy for each
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communi cati on systens based on other comuni cation schenes.
extremely wide band in terms of frequency spectrum.

Consequently, the inputted information signal has only a
power that is lower than the noise level in each
frequency area.

A received signal 905 is mixed with noise, but it
can be detected by computing the correlation value
between the receive signal and the impulse signal. In
addition, because signal spread is performed in many
systems, many impulse signals are transmitted for one bit
of transmit information. Hence, a receive correlation
value 907 of each impulse signal may be integrated by the
length of spread sequence (908), thereby further
facilitating the detection of the transmit signal.

The signal spread by the UWB transmission scheme
has only a power lower than the noise level in each
frequency area, so that it is comparatively easy for each
communication system based on the UWB transmission scheme
to coexist with communication systems based on other
communication schemes.

When a communication environment is considered in



When a communi cation environnent is considered in 7 which, with the recent
popul ari zation of information devices such as personal conputers (PCs) and
installation of many various devices in offices, these devices are
i nterconnected by two or nore wirel ess networks packed in a narrow work
environment, thus causing plural wreless networks coexist in sane
frequency band. The "sane frequency band" herein includes the UAMB w rel ess
comuni cati on schenme, which transfers data by spreading them over a very
wi de frequency band. The PHY | ayer specifications using the 2..4 GHz band

t he above-nentipned | EFE 8Q§.;§f§r st._consider the

si gnal standardi zed.

coexi st ence"gr\‘ldf‘f o"flh@?/ ‘brf%r%?c%l? e?%%%fa%%mjh?réa?l on sysIP% OB st ng in
the sane frequency band. Especially, in the case. of the IMB wre|]ess
Communt cat | S ARSCRIEE T Do o84 HretBrF Uor By CEES Lt M Ft Sh e an
extrenely wi de band, so thgé it is highlg, %ossible for this network to
contend wi t®f JeFRE AT 1WRT eFREECeDrRIN? ER FoR nERIDTF KESVERCE h_T Bt her hand,
an inmpul se signal train used in the UAB wire|l ess comrunj cati on schenme has
no particul ptereerpraesd Y riee cseRatWirelesyi petrarks th2pbefott a

carrier sense operation. Therefore, if the UAB wirel ess comunication
schenme is appraePasvehke ¢nfirenmentf tes causing plural wireless

networks coexist in same frequency band. The "same
frequency band" herein includes the UWB wireless
communication scheme,. which transfers data by spreading
them over a very wide frequency band.

The PHY layer specifications using the 2.4 GHz band
signal standardized by the above-mentioned IEEE 802.15.3
must consider the coexistence with other plural wireless
communication systems existing in the same frequency band.

Especially, in the case of the UWB wireless
communication network, data are transferred by spreading
them over an extremely wide band, so that it is highly
possible for this network to contend with adjacent
wireless communication networks.

On the other hand, an impulse signal train used in
the UWB wireless communication scheme has no particular
frequency carrier, so that it is difficult.to perform a
carrier sense operation. Therefore, if the UWB wireless
communication scheme is applied as the PHY layer of the

IEEE 802.15.3, the carrier sense standardized by this



| EEE 802.15.3, the carrier sense standardi zed by this 8 section cannot be
used. for access control because there is no particularly carrier signal,
thereby having to resort to the access control based on tine division
multiplexing. If a small-scale wirel ess network system such as PAN is put
into consideration, each network (or base station) is not always fixed, so
that, if a new network 1is constructed in the sane space or a network is
noved to the sane space from anot her space for exanple, the problens of
the contention between networks and the dynam c assignnent of tine slots

(or oy esour cesly it e ey eghe Foro exauml e, dgpanepe.Fatsat Laigs open Mo

2000- 2996 e appficant hereof 0Ses a system
by assigning at |east. o divided sJ].ots to a contr sl ot, which
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contents of |nfornat|on to be transmtied. The above-nentioped dlsclosed

network syst®tRTs tQake FFCES HetPREPh BT et AchRerdi hhFLeRati on reports

interfered slots to the control station and the control station
circunvent sS¢hiekeleniRgfered slots to use the network

If a small-scale wireless network system such as
PAN is put into consideration, each network (or base
station) is not always 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 example, the
problems of the contention between networks and the
dynamic assignment of time slots (or resources) must be
solved.

For example, Japanese Patent Laid-open No. 2000-
299670 assigned to the applicant hereof discloses a
network system, by assigning at least one of plural
divided slots to a control slot, which transmits the
information suitable for the network status and the
contents of information to be transmitted.

The above-mentioned disclosed network system is
based on a method in which each terminal station reports
interfered slots to the control station and the control
station circumvents these interfered slots to use the
network.

However, this method in which each terminal station



However, this nmethod in which each termnal station 9 reports to the

control station requires a neans for reporting to the control station from
time to tine, thereby presenting a problem of increasing the frequency of
reporting if there are plural adjacent networks. In addition, the

above- nenti oned net hod, because the usage status of each slot is 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 discloses a nethod and apparatus capabl e of dynam cally assign a

bandw dt h troptrpgfgsalmoge%%cc%ﬁsgﬁ ?%‘ff%%ﬁ%e@ﬂwé k, ndiyever, according to

this application, t pparatus mist organi ze pl ural

cell groups__called "super cells” suc hat the interference between cells
is ninin1zeﬁﬁpﬁ%é;%%xﬁhégiﬁ(ﬁo%ﬁkﬁéiaE%éﬁéﬁv%%ﬁ%sgaﬁé %ér %ﬁ%@d in
accordance with .the user request_i ach _cell, nanely,. the request from
the mobi | o SRSRSBAPYAES B ohgriP FO CRb hBebe™ SUAY 1 U (BE TYRY ner
words, if ural network oexi st in the sane, space, the request for
Channel  barftd TPRT HHLS ot r TSAS ki LY &1 MR CHC SoF GEOT R pr obl em of
contention between the base stations. Further, the above-nentioned
Japanese patent pdB aggtiitden. ddde mdovepman tipnes g tdiad ofPadmisont ent i on
bet ween

the usage status of each slot is known by detecting a

predetermined synchronous signal, all frame structures
used by other. networks cannot be understood.

Japanese Patent Publication No. 2,660,189 discloses
a method and apparatus capable of dynamically assign a
bandwidth to plural cells within a cellular network.
However, according to this application, the disclosed
method and apparatus must organize plural cell groups
called "super cells" such that the interference between
cells is minimized. The request for channel band widths
is performed in accordance with the user request in each '
cell, namely, the request from the mobile stations (MS)
belonging to each base station (BS). In other words, if
plural networks coexist in the same space, the request
for channel bandwidths has no relationship with how to
solve the problem of contention between the base stations.
Further, the above-mentioned Japanese patent publication
does not solve the problems of the contention between

networks and dynamic assignment of time slots (or
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net wor ks and dynam c assignnent of time slots (or 10 resources) in the case
where a new network is constructed in the sane space or a network noves to
this same space from another space. Japanese Transl ations of PCT for
Patent No. 2001- 518766 (W99/17575) discloses a nmethod in which, by

dynam cally dividing the data transmtting resources by plural networks,
each network divides the assigned resources anpbng its users in.accordance
with its owmn' channel assigning nethod. This application is based on the
concept in which the operators nmut ual |y acconmodate the plural frequency

channel s eASILNGID LIe SIS S0RGG 010 PRELILE Lhenel yliod et by

realizing t am'c aSS|gnnen requency ¢ annel s ofrow ng the
(frequency). b ds of dlfferent oper in a cellul.ar netmork However,
Lhe above: Heh et 1 & P BT RO TR b et 01 TG 488! grnent
of the tran nlttln%: resour ces betmeen t he base stations which are arranged
in a fixe R&F t¥RACSt is presuned that a mininum time slot be

prepared for each network (or base station). fromthe ver Furt her,
each network (or HaPaneseatliréms &tienge®li F fhioted atsitte Oreé.ﬂorles t he

m ni mum resource a55|§nnent for accommodati ng the users, so that
518766 (W099/17575) discloses a method in whlch, by

dynamically dividing the data transmitting resources by
plural networks, each network divides the assigned
resources among its.users in accordance with its .own
channel assigning method. This application is based on
the concept in which the operators mutually accommodate
the plural frequency channels existing in the same space
to operate the network, thereby realizing the dynamic
assignment of frequency channels by borrowing the
(frequency) bands of different operators in a cellular
network.

However, the above-mentioned application treats the
problem of dynamic assignment of the transmitting
resources between the base stations which are arranged in
a fixed manner, so that it is presumed that a minimum
time slot be prepared for each network (or base station)
from the very start. Further, each network (or base
station) arranged in a fixed manner requires the minimum
resource assignment for accommodating the users, so that

there is no state in which no resource is assigned to the

11




there is no state in which no resource is assigned to the 11 network. In

ot her words, the above-nentioned application does not propose any schene,
procedure, and nmethod for a network newy constructed in the sane space or
noving thereto from another space to get resources fromthe state in

whi ch no resource is assigned to the network. The above-nentioned
application does not refer to any schene, procedure, and nethod for a
network al ready constructed in a space to assign resources to a network
that newy appears in the sane space. Disclosure of Invention It is

therefore i bj ect h rese i_nventi . rovi . el | ent

W rel ess cghrrs?[’[imqﬁé}c]g’ti gﬁl ngset&eﬁ%o\%ml dhqztg'lel g\%/g(%{éhén%gl&el%n%tdg\ég e‘Lo]’fa('%étalp%ur ality
of nutually contending wrel ess networks and.an excel | ent &A el ess
Communi cat | SREXAHT R RTFRT AL SMETRA HOE SR & THE T ehtS CERB LR or
program whi ch preferably control  the communi cati ons operation in each
comuni cat i VRS ALY rCRR T AT orP@ AP NTRAES | A IRPERPE plurality
of wireless networks contend with each other. It is another object of the
present i nVERIke t Bromrane e anSRacR| fengeth Fefedscednfiom cBt®on system
which allows the coexistence of a plurality of wireless networks

cont endi ng $kate ebiewhidlerne nreseanee f i2qreptgned to the network.

The above-mentioned application does not refer to any
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

It is therefore a main object of the present
invention to 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.

It is another object of the present invention to
provide an excellent wireless communication system which
allows the coexistence of a plurality of wireless

networks contending with each other in a same frequency
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12 band, an excellent wrel ess conmunication control apparatus and

W rel ess communi cation control nethod, and an a conputer program which
preferably control the comunications operation in each comunication
network in a comrunication environnent in which a plurality of wreless
networks contend with each other in a sane frequency band. It is stil
anot her object of the present invention to provide an excellent wreless
comuni cati on system an excellent wrel ess conmuni cation control
apparatus and wireless comunication control nethod, and an excel |l ent

CO"p“terl”ﬁ%ﬁé“‘%giéﬁb?ii%ﬁﬁggl ﬁ%éé! o f&g%ﬁ?ﬁ{ﬁéntPgi“Drks exi st on

a sane frequenc’y annel , coexl stence O ese personal ar ea

networks by time-_ division multiplexing transm ssio i ods .only by
por for m ng. ERTTBF e Tean T bt SSMiirLEB0rdh veellnn! SRR, " Cont 1 o
stations. It _is yet another object of the present invention to provide an
excel lent \i7 cf CSRONTHREATT O YATRRTSRCT aRbEY FERET O r BRBss

comuni cation control  apparatus and  wreless comruni cati on control nethod,
and an exceFPEMERL e et erORPHYF BAR wh ch2 Sl TRMRR: b7 bhPRMEEBYOF Rell
contenti on between networks in the case in which a new network is
const r uct ed? | FOBNERHEA EHRR Y 1 BomBeNbr ki nghyksh a plurality of

wireless networks contend with each other in a same
frequency band.

It is still another .object of the present invention
to provide an excellent wireless communication system, an
excellent wireless communication control apparatus and
wireless communication control method, and an excellent
computer program which, if a plurality of personal area
networks exist 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.

It is yet another object of the present invention
to 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 is constructed in a same space or a network moves
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13 to the sane space from another space, thereby preferably performng
dynam c assignnent of tinme slots (or resources). In carrying out the
invention and according to a first aspect thereof, there is provided a

wi rel ess comunication control apparatus including: a comunication
control neans for performng communication control in accordance with a
resource assignnent included in a downstreamsignal of a first network;
and a resource assignment neans for perform ng resource assignnment in
accordance with a transm ssion request included in an upstreamsignal of a

second net ot kepd neihe above FEQLT ared, i elgss, conTLD) 6ahi 0P ApROr 2t s

it is preferable for résource assrgnin nmean ormresource
assignnent to ﬁ comruni, cati on aggaratug, ﬁh{ch ge%s under the control of
an own appa? S LRI Ri AYRARED pdS Bt IPRERhir @bst HER §h2E°t °T he own
apparatus. In carrying out the invention and according to a second aspect
t her eof , th%?%p?ﬁc%ﬁbvided a wireless communication control nethod

including the steps of: receiving, in a dowstreamsignal, by a first
conmmuni cati on t er Hth&2T <L §§‘5ﬁ gt I AR HPTHRBrER red by a

W rel ess base station apparatus in _ , _
first aspect thereof, there is provided a wireless

communication control apparatus including: a
communication control means for performing communication
control in accordance with.a. resource assignment included
in a downstream signal of a first network; and a resource
‘assignment means for performing resource assignment in
accordance with a transmission request included in an
upstream signal of a second network.

In the above-mentioned wireless communication
apparatus, it is preferable for the resource assigning
means to perform resource assignment to a communication
apparatus, which gets under the control of an own
apparatus within a scope of resources assigned to the own
apparatus.

In carrying out the invention and according to a
second aspect thereof, there is provided a wireless
communication control method including the steps of:
receiving, in a downstream signal, by a first
communication terminal, resource assignment information

determined by a wireless base station apparatus in

14



14 accordance with a transm ssion request fromthe first conmmunication
term nal apparatus; performng comunication control in the first

comuni cation term nal apparatus in accordance with the resource
assignment information; and , perform ng resource assignnment to the
second conmuni cation term nal apparatus within a scope of resources
assigned to the first communication term nal apparatus fromthe wreless
base station apparatus in the first comunication term nal apparatus in
response to a transm ssion request froma second comruni cation term nal

appar atus upder, 4 e & IE}P'arOJrérUs%nifééfén @éﬁp@fﬁﬁ%{ﬂ ?r% rﬂ;@%tappar atus.

In the above-menti oned Wrel ess conmmuni cati o co hod, IS
preferable for the secaon [of0] ication termn apparatus to recursively
e form. 1PHBEERE ) S h Ra Sr S L RASofRBR an ot her

communi cation term nal apparatus which gets under the control of the own
appar at us, QQRRHH%§9§%RRQ§%R§ﬁéi(erﬁpe trﬁﬁﬁm%mhﬂaB{%%rt%Emh%%fcation

termnal within a scope of resources assigned to the own apparatus from
the first ARPAAATERHOPERTAITE dpblh atRR . T IRSOFET S T HIRPR Wi r el ess
conmmuni cation control apparatus of the first aspect of the invention and
the wirel efeumiuitratdth cARTPIHEIHORIPUIGR aebFment 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 the
first communication terminal apparatus in response to a
transmission request from a second communication terminal
apparatus under the control of the first communication
terminal apparatus.

In the above-mentioned wireless communication
control method, it is p;eferable for the second
communication terminal apparatus to recursively perform,
in response to the transmission request 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 apparétus from the
first communication terminal apparatus.

According to the wireless communication control
apparatus of the first aspect of the invention and the

wireless communication control method of the second

15



15 aspect of the invention, each conmunication termnal under the control
of the wireless base station in the parent netwrk recursively has the

Wi rel ess base station capabilities and perforns resource assignnment on each
conmmruni cation term nal under the control of the communication termna
having the wirel ess base station capabilities within a scope of resources
of the own .apparatus assigned by the wirel ess base station. Consequently,
t he novel constitution may configure two or nore networks guaranteed not
to interfere each other. In carrying out the invention and according to a

third aspect_thereaf, ,there is .provide | eSS, . oqﬂygi i on control
nmet hod for apsé)refcg:r rﬁOfL gthreeslonS'reantloans’ siegan%eﬁﬁo%@eloé aztnl cfcrll ne |l(\}|?ési| on

mul ti pl exi ng, ., includin the s s of. _assigning a first resource period
Mthin o CARE G T e (HRCRES AT CH OhetT (iBs & first
network with a station which assigns resource period gt least to a own

station; aRPLES R SRIHFLITESb R ThE iWESHETT Pt $7351°% esour ce
period to a second station which constitutes a second network with at

| east the fGaRRLIkH eh.andh RerfSAy RACUHHE | HBHTRF AP 39 ding to a
fourth aspect thereof, there is provided a wirel ess comruni cation system
based on tigAmRinG A oreimitieimpinead gpder 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 other.

In carrying out the invention and according to a
third aspect thereof, there is provided a wireless
communication control method for performing resource
assignment based on time division multiplexing, including
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 own station; and assigning a second
resource period within the first resource period to a
second station which constitutes a second network with at
least the first station.

In carrying out the invention and according to a
fourth aspect thereof, there is provided a wireless

communication system based on time division multiplexing,

16



16 including: a first station constituting a first network wth a station
whi ch assigns a resource period to a owmn station to comrunicate with an

ot her station constituting the first network; and a second station
constituting a second network with at least the first station to

communi cate with an other station constituting the second network except
for at least a portion of a resource period assigned to the first station.
The term "systent herein used denotes a | ogical connection of a plurality
of apparatuses (or a plurality of functional nodules for realizing a

particul ar i&l{)cg.lrﬁcc}iin%) And il %@&ne%%gi%u%%@erfﬁéﬁ&?%at uses or

i
functi onal es are acconnﬁ%ﬁ Ina single housin lies to
t he descripti.ons belqw). In.carrying out the invention and according to a
fifth aspedf‘fltghéar ésnga?ut%r@% rﬁ/s ged & WSS p%r&rﬂé}%ocaﬁ iOH' systemin
which a wirel ess networks constitui%g q¥ %aflurality of wreless,
communi cat ii# t iPh R LIHR L Worith A7 QUSSP Y T Perd P T NP e sl ot
assignnent to each of the plurality of wireless communicati on apparatuses
in every priddetidmfithatetWadvs Andibre st PP G sttulese df the

wi rel ess networks including: a signal detecting neans for detecting a
si gnal frorfieaerst Heetwsdrk el il rall esgpst the first station to

communicate with an other station constituting the second
network except fof at least a portion of a resource
period 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 is not essential whether these
apparatuses or functional modules are accommodated in a
single housing (this applies to the descriptions below).

In carrying out the invention and according to a
fifth aspect thereof, there is provided a wireless
communication system in which a wireless networks
constituted by a plurality of wireless communication
apparatuses and a control station for performing time
slot assignment to each of the plurality of wireless
communication apparatuses in every predetermined
transmission frame period coexist, each of the wireless
networks including: a signal detecting means for

detecting a signal from an other of the wireless

17



17 networks; a tinme slot analyzing neans for analyzing a transm ssion tine
sl ot. on which guaranteed tine slot transmssion is performed in an other
of the wireless networks on the basis of a signal detected by the signal
detecting neans; and a tine slot assigning neans which does not assign a
transm ssion tine slot on which guaranteed tinme slot transmssion is
performed in an other of the wireless networks to a wirel ess

comuni cation apparatus in an own wrel ess network. The above-nenti oned
time slot assigning neans may set the transmi ssion tine slot on which
guarant eed 1k, 5l Ot, L3NS 5SS Oa[(}qéfyi’ﬁ{iq[%@rﬁs 'fbla”aﬁz[*xg{i&% 4 he

wirel ess networks ds an unassi ghed area | e owh wreless network. The
above-nentioned tine slot. assignin ans may. cl.ear . t etiing of the
unassi gned @rEXTHETHE Gl vﬁgoenrf eog}s “ﬁlt r& |%a1}tg%%%n£&§n?so§%£t the signal
detecti ng nmeans does. not, detect the signal froman.other . of the wreless
net works. THETHHME Nt} DR 19 I H Fhat s hP hedie TS 1e%al yze an
unassi gned area in an other of the wire|less. networks and the

above- ment i BHEPEF SOl | e Ra3HHi N 2 ntkiRd hede tRFERA RY i Hee sFb¥Paksi gnnent
within the omn wreless network by use of the unassigned area in the

ot her of tHeivgeinggnemsworad a time slot assigning means which

does not assign a transmission time slot on which
guaranteed time slot transmission is performed in an
other of the wireless networks to a wireless
communication apparatus in an own wireless network.

The above-mentioned time slot assigning means may
set the transmission time slot on which guaranteed time
slot transmission is performed in an other of the
wireless networks as an unassigned area in the own
wireless network. The above-mentioned time slot assigning
means may clear the setting of the unassigned area in the
own wireless network in response to that the signal
detecting means does not detect the signal from an other
of the wireless networks.

The above-mentioned time slot analyzing means may
analyze an unassigned area in an other of the wireless
networks and the above-mentioned time slot assigning
means may perform time slot assignment within the own
wireless network by use of the unassigned area in the

other of the wireless networks.
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18 Each wireless network is assigned with a tine slot by a control station
(or a coordinator) in every transmssion frame period. In carrying out the
invention and according to a fifth aspect thereof, upon reception of
beacon information froman other network, the control station of a

recei ving network decodes the received beacon information and, on the
basis of the tinme slot assignnment information included in the received
beacon information, sets the tinme slot assigned area (or the tine area) as
an unassigned area in the own network. Further, by excluding the tine

sl ot assigned are r the.tine areg) used by .an .other ne rk,..the
control station o%at ewd\ﬁ?lﬁgtsvﬁrelgw érll( lsseta%glglnr?dt ﬁ?’é‘ hi r?etts ot salsors%’l gned
area (or the tine are for., use,in the own network. Consequently, al

wirel ess net¥wft k%mi‘ta‘?? de8 §tOThn 0y %a‘?r%owlerﬁlte‘?\,@y chanhet¥ by perforning
network operations as equals whi|Je avoiding interference with each other.
(I't shoul d PAHIEIF 1ML 1aRe (R8FAO%ame frequency band” used herein
denotes the UWB wi rel ess conmuni cati on schene in which data are spread
over an extrenely I f@TydddetyE Wehd e o SRS SEP AT é&ion. ) In
carrying out the invention and according to a sixth aspect thereof, there
is provi dedf BE Wk r@$rest thereof, 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 (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 control 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.)

In carrying out the invention and according to a

sixth aspect thereof, there is provided a wireless
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19 conmuni cation control apparatus or method for performng, 1in a network
environnent in which a plurality of wireless networks for performng
guaranteed tinme slot transmssion in every predeterm ned transm ssion
frame period between wireless comruni cation apparatuses coexist, tinme slot
assignnent of a transmi ssion frame period within the wreless networks,
including the steps of: detecting a signal froman other of the wireless
networks; analyzing a transm ssion tinme slot on which guaranteed tine sl ot
transm ssion is performed in an other of the wireless networks on the

bast s of tNedhanaldetedadid Uita Sanploddatdnest s andagl

assigning a transm ssi on guar ant ee

is perforned _on an qther af the w r.el . net tqlﬁ i r el

conmuni cat i‘0h aa&?a Waq"d% elnrﬁe{:no ng“v\?r{mvm lﬁleﬁnglsc’r}l na\gﬁorv\%)%él e O\é!oé“\sleferr%een 5 oned
time slot assignin tep set the transm ssion ti sl ot _on which
guar ant eed 1§ r}%ﬁgdc‘tsoﬁ W}%%% JUA LAY S hed st]tfénteottmsr%lfsﬂ%n

wi rel ess networks as an_unassigned area within the owmn w reless network.

The above- féhtS¥HHad RE GRS O ERINRE AT SHGD AR R6T1HE Ry of the

unassi gned area in the own wireless network in response to that the signal
det ecti ng Stigielifss qrmuelGadt i Qth @RS DAL Yihdrime slot

assignment of a transmission frame period within the
wireless networks, including 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 is
performed on an other of the wireless networks to a
wireless communication apparatus in an own wireless
network.

The above-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 above-mentioned time slot assigning
step may clear the setting of the unassigned area in the
own wireless network in response to that the signal

detecting step does not detect the signal from the other

20



20 of the wirel ess networks. The above-nentioned tine slot analyzing step
may . anal yze an unassigned area in the other of the wireless networks and
the tine slot assigning step may perform tinme slot assignnent within the
own wireless network by use of the unassigned area in the other of the
wireless networks. According to the wreless comrunication control
apparatus and nethod of the sixth aspect of the invention, upon reception
of beacon information froman other network, the control station of a
receiving network decodes the received beacon information and, on the

basis of tohfﬁatl'{e”ewisnrle tesasshi nent. information included in the received
beacon i nf §ret on - ISet%e® he I %1 ot assigned area as an unassi gned area

in the own networ Furt her excl uding the ti sl.ot assigned area used
by ot her netmork&hFhQBBSﬁFPSPQéPEFﬁoﬁlEF th%oﬁﬁgﬁéfﬁggks &% §&¥ again
the tinme slot assigned area for_use in the owm  netwrk. Consequently, al
control st &€ asttaRI e sy nﬁtw%e%é\?,fc i"?tr%]%%[s sane
frequency channel by perform ng network operations as equals while

avoi di ng infﬁté'fqré’rserﬂié; vilteh tedrsh DiHeras3ienrd i HRP daY X fWenti on and

according to a
time slot assignment within the own wireless network by

use of the unassigned area in the other of the wireless
networks.

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

Consequently, all control stations constituting
wireless networks can coexist on a same frequency channel
by performing network operations as equals while avoiding
interference with each other.

In carrying out the invention and according to a

21



21 seventh aspect thereof, there is provided a wireless comunication
systemin which a plurality of wireless networks constituted by a
plurality of wireless comuni cation apparatuses and a control station for
performng time slot assignnent to each of the wireless comunication
apparatuses in every predeterm ned transnission franme period coexist, at

| east one of the wreless networks providing: in response to the reception
of a request for constructing a new wirel ess network, a transm ssion tine
slot for the new wireless network. In the wireless conmuni cati on system

according t hﬁ se ﬁfg_e of e i ﬁm-&ﬂj red and  daught er
rel ati onshisgevaéé i a\‘/%%;g?s orercr(%efd bte}% vve%nln%/t (%am s?c?n%)%v& re][ ess network and
a wreless network to be newy constructed,..in which %Qs.neylmﬁreless

network op Pt E GAN YL HAUGHE & & & S hiy-Yui Pl LR wor K

supports the construction of t new W reless netwrk as the parent.
Nanely, inT%® ?Q}‘Sttrfetut?ﬁ%i%rp ?Jrfet%x?gt"i’%'rrgek]v\??%l ess network of a
request for constructing a new wireless network,_ the exist'gg W rel ess
networ k pr RATHEEECRHIGR ARG ETHR D12 fHR Pk T TT et e5s net wor k,

t hereby avoiding the interference between the wireless networks to realize
the coexi RENE NG GHR Fiehrrneiormeihefo each of the wireless

communication apparatuses in every 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 existing
wireless network provides a transmission time slot for
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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22 Consequently, according to the wireless conmunication system of the
seventh aspect of the invention, if a network for which no tinme slot is
assigned appears as with the case in which a new network is constructed in
a sanme space or an other network noves thereto froman other space for
exanpl e, the problemof the contention between the networks can be sol ved
and the dynam c-assignnent of tinme slots (.or resources) can be perforned
in a preferable nmanner. Further, each already constructed network can
dynami cally assign its resources to any network newy appearing in the

sanme space. Each %%néggggkéﬁggs%c@ggﬁgBQﬁtgaxhgn%hg%qegssetting means for

setting a tine slot area own Wwreless network; a

transm tti ng _neans_ f.or trgyuggé;éﬁukhéigg%éﬂéﬁ 5§§%é¥w3¥utﬂgfornation of

the own wi relBEIGRRH K5 yzihg neans for receiving and anal yzi ng
time slot assignnment information of_an ather wireless . network; and a

assi gni ng MERHN R /assh ¢hitiF et rfciaogl“g?lc A A BrS WR T et ss net wor k by
use of an unassigned area of a tinme slot in an qgther wreless network. The
above- ment | BTEERFhARRRAT DT efhidst TRy IRE a1 rEytelst2 1708V Pt tYef bat i ng of
an other control station that constructs a new wireless network into the
cor r espondiify GRTrElEsGtedtibrk NS FRAFR AT fFDM e bt hREWork moves

thereto from an other space for example, the problem of
the contention between the networks can be solved and the
dynamic. assignment of time slots (or resources) can be
performed in a preferable manner. Further, each already
constructed network can dynamically assign its resources
to any network newly appearing in the same space.

Each of the wireless networks may include a setting
means for setting a time slot unassigned area to an own
wireless network; a transmitting means for transmitting
time slot assignment information of the own wireless
network; an analyzing means for receiving and analyzing
time slot assignment information of an other wireless
network; and a assigning means for assigning a time slot
of the own wireless network by use of an unassigned area
of a time slot in an other wireless network.

The above-mentioned construction request may be a
request for participating of an other control station
that constructs a new wireless network into the

corresponding wireless network or a request from an other
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23 control station that constructs a new wireless network for a tine slot
to a control station of the corresponding wreless network. Further,
information that a transm ssion tinme slot has been set to the new wi rel ess
network may be included in tinme slot assignnment information such as a
beacon signal and notified in the corresponding wireless network, or a
transm ssion frame for notifying the new wireless network of the setting
of atransmssion tinme slot may be directly transmtted. In carrying out
the invention and according to the eighth aspect thereof, there is

provi ded a w S . I i [ r
perform ng,c\%r:{ﬁllo?nséa\l/q\%ﬁ}ygﬂnr\g% oc%érbe%flr{?#}@%m?%ﬁ&%a‘% Ur a%sl{;sﬁ%ﬁgc\’/\%]?el ess
net works fo erformn uar ant eed ti slot. transmi.,ssion _in ever

pr edet er m nécifpt"? s s%%ﬁa’f? a?rec%rétl—’]f(gg Pt W Oévi TR o %r%%mrrﬁ(?%%?i on
apparatuses coexist, tine slot assignnent in a transm ssion frame period

in the wrel g eHRtI KX wherein a request for constructing a new
wireless network is transmtted to any of the existing K wreless networks.

In carrying out tHFaGEREENt it oAme Hortdiaty & SRS s fedte thétteof ,

there is provided a wireless comunication control apparatus or nethod for
per f or mi ng,has been set to the new wireless 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.

In carrying out the invention and according to the
eighth aspect thereof, 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.

In carrying out the invention and according to a
ninth aspect thereof, there is provided a wireless

communication control apparatus or method for performing,
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24 in a network environnment in which a plurality of wreless networks for
perform ng guaranteed tinme slot transm ssion in every predeterm ned

transm ssion frame period between wreless comrunication
coexist, tinme slot assignnent in a transm ssion frame per

appar at uses
od in the

wireless networks, wherein in response to the reception of a request for

constructing a new wireless network, a transm ssion tine

slot for the new

wireless network is set. The wirel ess conmuni cati on control apparatus

i npl ementing the eighth aspect of the invention functions

as the contro

station of jihe daughter devRnk, ANd Lhey, Wy el ess, conmpigat, o, font 1 o

appar at us inplenenting t aspec nventi-on

unctions as the
erence . bet ween

trol stat] f th t .network that. the jnterf
tho net wor K& W i SRIoiit O THATLI T 1o e L hes Lhen SUSTEES B0, samp

frequency channel. For exanple, if the daggﬂ%er net wor k ha
Rol

const ruct edt (FVEARF TN §h e HRI Tt S et REfe-©

has noved to a sane space of the parent network, no tine

been newly
%atEFgW%‘?n net wor k

slot is initially

assi gned t ¢iTRel R IRIBRIHE o0 APRATATURRS tHREELHE entHh Detfween t he

networ ks can be solved and a tinme slot (or resources) can

be assigned to

t he daught eSStV i i @ prefeybsion frame period in the wireless

networks, wherein in response to the reception

of a

request for constructing a new wireless network, a

transmission time slot for the new wireless.network is

set.

The wireless communication control apparatus

implementing the eighth aspect of the invention functions

as the control station of the daughter network

and the

wireless communication control apparatus implementing the

ninth aspect of the invention functions as the

control

station of the parent network, so that the interference

between the networks can be avoided, thereby realizing

the coexistence on a same frequency channel.

For example, if the daughter network has

been newly

constructed in a same space of the parent network or the

daughter network has moved to a same space of the parent

network, no time slot is initially assigned to

the

daughter network at all, but the contention between the

networks can be solved and a time slot (or resources) can

be assigned to the daughter network in a preferable
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25 manner in the novel constitution. The above-nentioned construction
request may be a request for participating of an other control station
that constructs a new wirel ess network into the corresponding wreless
network or a request froman other control station that constructs a new
wireless network for a tine slot to a control station of the correspondi ng
wi rel ess network.. Further, information that a transm ssion tine slot has
been set to the new wirel ess network may be included in time slot
assignnent information such as a beacon signal and notified in the

correspondi 1L ele K, . O - m ssion frame for notifying the
ool ol st 2

new wrel ess Ing o ransm ssion tine slot may be
directly transmtted. ln_carrying out the.invention ccarding to a
tenth aspect thergiF,a%ﬁgﬁeﬁ tﬁ%&?ﬁdggngtf qgrfe%@%ﬁgb%@ybx5gfhn1for
executing, on a conputer system, . procgssing of performng, in a network
envi r onmentr §H e Shi P Ca‘tf?&ﬁ/”}t)ﬂ ‘?/ﬁer%‘"l‘e et TR CrBf ogt"b@r?%r m ng
guaranteed tinme slot transmission jn every predetermned transm ssion

frame peri ddidet GRIEH IHFeT & PXOMAIREIITF RELUDPar RSP oexi st, tine sl ot

assignment in a transmssion frame period in the wrel ess networks,
corresponding wireless network or a request from an other

control station that constructs a new wireless network
for a time slot to a control station of the corresponding
wireless network.

Further, information that a transmission time slot
has been set to the new wireless 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.

In carrying out the invention and according to a
tenth aspect thereof, there is provided a computer-
readable program for executing, on a qomputer 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,
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26 including the steps of: detecting a signal froman other of the

w rel ess networks; analyzing a transmssion tinme slot on which guaranteed
time slot transm ssion is perforned in an other of the wirel ess networks on
the basis of the signal detected in the signal detecting step; and not
assigning a transmission tine slot on which guaranteed tine sl ot

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

wirel ess comunication apparatus in an own wireless network. In carrying
out the invention and according to an eleventh aspect thereof, there is

provi ded @ SOUMULSL: teRdARLE REOOIAIN LA BXSOUIAM, O B SAIRILRL, SYSt em

processi ng per mng,” 11 a network envitonne urality of
wirel ess netwarks f.or perforqéqgﬂquara teed tinme slot transm.ssion in
every predétferelt r §rSismSY r B Dt VR F skt re

communi cati on appar.atuses coexist, tine slot assignmrent in a transm ssion
frame pericdqh Ct‘ﬁé’”’%%l%?sraﬁéq%ﬁ Kstme | i tudf rip $tYpstBf: receiving a
request for constructing a new wireless network; performng tinme slot

assi gnnent ReEfPENe] e Albtotdiris Kt A 2ts e BPBh O F® ess net wor k
in response to the construction request; and transmitting tinme slot

assi gnnent Bafioy il iGre il dwEeaiedl dssthretsynal detecting

step; and not assigning a transmission time slot on which
guaranteed time slot transmission is performed on an
other of the wireless networks to a wireless
communication apparatus in an own wireless network.

In carrying out the invention and according to an
eleventh aspect thereof, 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,
including 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.
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27 In carrying out the invention and according to a twelfth aspect of
thereof, there is provided a conputer- readable programfor executing, on a
conput er system processing of performng, in a network environment in
which a plurality of wireless networks for perform ng guaranteed tine slot
transm ssion in every predetermned transm ssion franme period between

W rel ess communi cati on apparatuses coexist, tinme slot assignnment 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 existing \Mnr %la '91%1 %rtk%her ?_%Q;iel‘ﬁit’l%nt TRy %lc%sordg.?%' %g;p?ag i ng

information from any o he exi sting wreless networ

time slot assi nt_in_ an w rel ess network on, the basi the tine
Sl ot asei o endht oh Cheate i aterS A0 r ettt orE R eSedathet i ough

the twelfth aspects of the jnvention define conputer-readable prograns,
whi ch real irz%a%cfet%‘??ﬁ?@ﬂ POCRERT A R O cdNPURTILEY sT LR Tn ot her

words, installing the conputer programof the tenth aspect of  the

i nvention ATeCeToItel RYSEIRFIRA | Fos? Nodper st VR OeeRti BR on the
conputer systemto obtain the sane effects as those provided by the
wirel ess comieh catP biralbtembfwireless 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,
including the steps of: transmitting a request for
constructing a new wireless network to any of the
eXxisting 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 computer-readable
programs, which realize predetermined processing on a
computer system. In other words, installing the computer
program of the tenth aspect of the invention on a
computer system realizes a cooperative operation on the
computer system to obtain the same effects as those

provided by the wireless communication system of the
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28 fifth aspect of the invention. Installing the conputer prograns of the
el eventh and twelfth aspects of the invention on a conputer system

reali zes a cooperative operation on the conputer systemto obtain the sane
effects as those of the seventh aspect of the invention. These and ot her
objects of the invention will be seen by reference to the description,
taken in connection wth 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

enbopli ment Pifé heasi,pné/ce{]téfmt eFl:L% e2n‘-&1sof§l bll%%lﬁaq.ilqurgarp ieI lﬁgﬁn ru%teirng a
configurati’on of @ conmuni catton Y&t m Al appar at us, i C perates as a
wirel ess base station.far perform.ng i rel comuni catLon with other
conmuni cat i BrFCLEAN éhﬁnéi?ﬂ?@%g ?@%ﬁﬁVFgfﬁkr%ﬁ%%%t%e?ﬁoF € associ at ed
with the fjrst epbodi rent of the invention. fq(i 3 is a block diagram

i |l ustrati MR i QuratGIPEeh SHRnehi £82 1 bFe % ef nF AP EpbhYSt us, which

operates as a user station for perform ng wreless comunication under the
control of WPHEREIAR A1 oFhe FEPUtes SYSEemreen PPFasR rBR® ng2BA exenpl ary 29

effects as those of the seventh aspect of the invention.
These and other objects of the invention will be
seen 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 is a block diagram illustrating a
configuration of a communication términal 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 communication terminal apparatus,
which operates as a user station for performing wireless
communication under the control of a base station.

FIG. 4 is a diagram illustrating an exemplary
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configuration of a TDVA frane for use in the wireless network associ ated
wth. the first enbodinent of the invention. FIG 5 is a diagram
illustrating how two personal- area networks exist as spaced from each
other. FIG 6 is a diagramillustrating howa first piconet 1 and a second
pi conet 2 exist as spatially overlapped. FIG 7 is a diagramillustrating
a configuration of a transmssion frane for use-in a piconet associated
with a second enbodi ment of the enbodinent. FIG 8 is a block diagram
illustrating a configuration of a wireless conmuni cati on apparatus 10,

whi ch oper at in t iC tqﬁﬁﬁp jated w ; ang, . | ment of the
i nventi on. qﬂ%lgélﬁagelg%dioz%?aam I Efsrtaa%naet ifrléggIt g‘lnéé(;%aérrpq‘ﬁleé]o lr:ér:ioeosggper ation
sequence between .a contr.ol,_station 11 of. the first pi.conet .1 and a control
station 21 n&%"{% ?escsc?r?&atp%&cé‘ﬁet[% tljﬂeegﬁhﬁ senébodflérb na%?nfltu%% rating a
configuration of a transm ssion franme for use in a process of setting an

unassi gned @& %each of the first piconet 1 and the second piconet 2.

FIG 11 is a diagramillustrating a configuration 30
FIG. 5 is a diagram illustrating how two personal

area networks exist as spaced from each other.

FIG. 6 is a diagram illustrating how a first
piconet 1 and a second piconet 2 exist as spatially
overlapped.

FIG. 7 is a diagram illustrating a configuration of
a transmission frame for use in a piconet associated with
a second embodiment of the embodiment.

FIG. 8 is a block diagram illustrating a
configuration of a wireless communication apparatus 10,
which operates in the piconet associated with the second
embodiment of the invention.

FIG. 9 is a diagram illustrating an example of an
operation sequence between a control station 11 of the
first piconet 1 and a control station 21 of the second
piconet.

FIG. 10 is a diagram illustrating a configuration
of a transmission frame for use in a process of setting
an unassigned area in each of the first piconet 1 and the
second piconet 2.

FIG. 11 is a diagram illustrating a configuration
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of a transm ssion frane for use in a process of setting an unassigned area
in each of the first piconet 1 and the second piconet 2. FIG 12 is a
diagramillustrating a configuration of a transmssion frame for use in a
process of setting an unassigned area in each of the first piconet 1 and
the second piconet 2. FIG 13 is a diagramillustrating a configuration

of a transm ssion franme 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

fl omchart describing a processing operation of a control station for

constructi n@gJE pi ornaetss .Sisn. Qrder 40 C)ealdszee t hea %prer aetisono eguence shown in
FIG 9. FI ﬁ%'sré%aglréfn'ﬁa}ust aliing aerop Faty on seqecJEQfor
realizing the coexistence of the t i cqnet s, using, a sane frequency
channel by HVARASH-EHRE 19R%rHLrAE By DR oD WHTS [ brif g e par ent
and daughter relationship. FIG 16 is a flowhart describing a processing

procedure ofe@PbMIHN&E 4 on for realizing the coexistence with another

pi conet by avoiding the interference by each other while form ng a parent
and 31 FIG. 12 is a diagram illustrating a configuration

of a transmission frame for use in a process of setting
an unassigned area in each of the first piconet 1 and the
second piconet 2.

FIG. 13 is a diagram illustrating a configuration
of a transmission frame for uée in a process of setting
an unassigned area in each of the first piconet 1 and the
second piconet 2.

FIG. 14 is a flowchart describing a processing
operation of a control station for constructing piconets
in order to realize the operation sequence shown in FIG.
9. |

FIG. 15 is a diagram illustrating an operation
sequence for realizing the coexistence of the two
piconets using a same frequency channel by avoiding the
interference by each other while forming a parent and
daughter relationship.

FIG. 16 is a flowchart describing a processing
procedure of a control station for realizing the
coexistence with another piconet by avoiding the

interference by each other while forming a parent and
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daughter relationship. FIG 17 is a diagramillustrating another exanple

of an operation sequence for realizing the coexistence of two piconets
havi ng a sane frequency channel by avoiding the interference by each other
while formng a parent and daughter relationship. FIG 18 is a flowchart
describing a processing procedure of the control. station of the parent

pi conet for realizing the coexistence of the piconets by avoiding the
interference by each other in accordance with the processing procedure

bet ween the piconets showmn in FIG 17. FIG 19 is a flowhart describing a
processi ng rqcedure of the.cqontrol station of the daughter piconet for
realizing1ﬂé?é§;Sﬁsﬁ%§%§§%ﬂsq € piconets by avoi di ng ?he in?erference by

each other in acc an with the oper.atio rracedur e between t he piconets
Shon i R G 55N, Y B, W R g B PR U R SRl BT
transm ssi on_based on the UAB schene, Best de for, Carrying Qut th
nvention T S RRSEE Pt 15 THRRCRIT LRSP T TR TR LHY CRASTTESRSe WRE of

exanple with reference to the acconpaqging drawi ngs. 32 A The first
enbodi nent twoe piconets having a same frequency channel by avoiding

the interference by each other while forming a parent and
daughter relationship.

FIG. 18 is a flowchart describing a processing
procedure of the control station of the parent piconet
for realizing the coexistence 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 flowchart describing 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 with the
operation procedure between the piconets shown in FIG. 17.

FIG. 20 is a diagram illustrating an example of

data transmission based on the UWB scheme.

Best Mode for Carrying Out the Invention
This invention will be described in further detail
by way of example with reference to the accompanying

drawings.
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Now, referring to FIG 1, there is shown a conceptual configuration of a
W reless conmmuni cation systempracticed as a first enbodi nent of the
invention. As shown in FIG 1, a wirelessly base station (hereafter
abbreviated as a BS) wirel ess communi cates with three nobile stations
(hereafter abbreviated as MSs), .which provide user stations of this

W rel ess base station, nanmely Ms-A (user A, M5-B (user B), and Ms-C (user
C. BS, M5s-A, Ms-B, and M5-C constitute the parent network. One nobile
station M5-A has the capabilities of a wreless base station and

w rel essly comuniyca P t\M})_ jJe stations M5-D and MS-E, which are
the user stati onsA'o;ﬁ[%h\gl -tA.e Oémﬁ{nrll e station M5-A operating as a

base station and e mpbid e station -D a M5-E constitute the daughter
net wor K. Althoughtl\]rr%> - EFARTE e 6t %g}ésm[)iﬂl Irkg’esrteaﬁso %%@ and M- C nay
al so have the base statiop capabi Iitiﬁs. Nar’ﬂla%%g t hese rmbjcle stations nmay
constit ut e SRHRRAIET St IR BRI hf of heS ML ER 1 Dvi ousl y, the
M5-D or Ms-E in the daughter network configured with the M5-A used as a
sl ave may cONSEEM RePGtHremhdehid of het ot ROBYIMeRE ngt ob her 1IMERNBECR} aves.
Referring to FIG 2, there is schematically shown a 33 configuration of a
conmuni cati on terﬁqughq@méghﬁggp 1, a wirelessly base station

(hereafter abbreviated as a BS) wireless communicates

with three mobile stations (hereafter abbreviated as MSs),
.which provide user stations of this wireless -base. station,
namely MS-A (user A), MS-B (user B), and MS-C (user C).

BS, MS-A, MS-B, and MS-C constitute the parent network.
One mobile station MS-A has the capabilities of a

wireless base station and wirelessly communicates with

two mobile stations MS-D and MS-E, which are the user
stations of the MS-A. The mobile station MS-A operating
as a base station and the mobile stations MS-D and MS-E
constitute the daughter network.

Although not shown, the other mobile stations MS-B
and MS-C may also have the base station capabilities.
Namely, these mobile stations may constitute a daughter
network by using other MSs as slaves. Obviously, the MS-D
or MS-E in the daughter network configured with the MS-A
used as a slave may constitute a grandchild network by
using other MSs as slaves.

Referring to FIG. 2, there is schematically shown a
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whi ch operates as a wirel ess base station for wirelessly comunicating

W th,ot her communication term nal apparatuses within a wreless network
associated with the present invention. An upstreamsignal transmtted from
an M5 is received by a radio receiving section 112 via an antenna 111.
The radio receiving section 1.12 perforns .. predeterm ned radi o receiving
processing (for exanple, down-conversion and A/D conversion) on the

recei ved upstream signal and outputs the processed upstreamsignal to a
denodul ati ng section 113. The denodul ating section 113 denodul ates this

processed s'gpﬁl t pute recei vi no T I ection 113

al so denodula egéa&rt%lé&g%facaceédﬁ%a%%ﬁq I%%%ﬂg%’%%ﬁérfe%s\s/’ed froman M
to output a, .transmtting request signal to a request.confirmn section
114. The r &t OcPoerﬁaItr#r%s g%chrOe;L%lsAf ab?ﬁisrtritqloantfroarhsngi'lﬁﬁ%%ﬂr%quest by
t he RACH signal fromeach M5 to. output, to a schedul er 5, information
about whi cHFIEUTHLR NG, df tThe? T e SRR E 3 ster chedul er 115
performs resource assignment of the M5 fromwhich the transnmtting request

has been 3RRAFPEHREDNIPRR the' FRTT LAY GhmItoTH ittt dh $8234 a

beacon inserting section 116. The beacon inserting
present invention.

An upstream signal transmitted from an MS is
received by a radio receiving section 112 via an antenna
111. The radio receiving section 112 performs
predetermined radio receiving processing (for example,
down-conversion and A/D conversion) on the received
upstream signal and outputs the processed upstream signal
to a demodulating section 113.

The demodulating section 113 demodulates this
processed signal to output receiving data. The
demodulating section 113 also demodulates a random access
channel (RACH) signal received from an MS to output a
transmitting request signal to a request confirming
section 114. The request confirming section 114 confirms
a transmitting request by the RACH signal from each MS to
output, to a scheduler 115, information about which MS
has issued the transmitting request.

The scheduler 115 performs resource assignment of
the MS from which the transmitting request has been

issued and outputs the resource assignment information to
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section 116 inserts the resource assignnment information obtained in the
schedul er 115 into the transmtting data and outputs the transmtting data
to a nodul ating section 117 as a transmtting signal. The nodul ating
section 117 nodulates the transmtting signal and outputs the nodul ated
send signal to a radio transmtting section 118. The. radio transmitting
section 118 perforns predetermned radio transmtting processing (for
exanpl e, D/ A conversion and up-conversion) on the nodul ated signal and
transmits the resultant signal to the Ms via the antenna 111 as a

downstream si,gnal . Referring to FIG._3,,there is SscC i . hown a
confi guratiabn]g]eo?coan cot rnJ(-l'Jt:a i ‘on lec?nm?‘lnla(%' apTglaer Zote&éé%%%?é&peqfat es as a
user station f.or form ng wireless conmrunication under_the control of a
base stati GETHYhel L4 1B COMMAT I Of Fot WBTREBS shof SRR h7 R h t he
i nvention. A downstream signal #ransnit ed froma BS or an functioni ng

as a BS is Rt W B¢ afrdeter vity 1Rkt E’??nwgt%ﬁrl\l{ls%n?%ﬁﬁa 121.

The radi o receiving section 122 perforns predeterm ned radi o receiving
processi ng FAGroeanp? etheowrRIRVEr i rak ¥ O* FBodehTeiRY oFFCBHOR he

recei ved signal and outputs the
117 as a transmitting signal.

The modulating section 117 modulates the
transmitting signal and outputs the modulated send signal
to a radio transmitting section 118. The.radio
transmitting section 118 performs predetermined radio
transmitting processing (for example, D/A conversion and
up-conversion) on the modulated signal and transmits the
resultant signal to the MS via the antenna 111 as a
downstream signal.

Referring to FIG. 3, there is schematically shown a
configuration of a communication terminal apparatus,
which operates as a user station for performing wireless
communication under the control of a base station in the
wireless communication network associated with the
invention.

A downstream signal transmitted from a BS or an MS
functioning as a BS is received by a radio receiving
section 122 via an antenna 121. The radio receiving
section 122 performs predetermined radio receiving

processing (for example, down-conversion and A/D
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resultant signal to a denodul ating section 123. The denodul ati ng section
123 denodul ates the processed signal to output receiving data. The
denodul ati ng section 123 al so denodul ates a random access channel (RACH)
signal received fromthe M5 (M5-D or M5-E) of the daughter network, which
becones the slave of own apparatus and outputs the denodul ated signal to a
request confirmng section 125 as a transmtting request signal. Further,
t he denodul ating section 123 denodul ates a beacon signal contained in the
downstream signal fromthe BS and outputs the denodul ated beacon signal to

a beacon ccaoqqt\;gljsr%ns)eccgﬁ %he}é?euﬂ\?e&?f%%%%@%%@”@%e 124 reads the

beacon resource assi gnne ormation C wnst ream si gnal

transmtted fr the BS or. an M5  functioning as the 0 recogni ze how
he T esour e CARS: ShigteL i & AU et i nat ton s
outputted to a comuuni cation control sectiqgn_127. On the basis of the
resource assi gnment's FEFORRESARS: 158 tdoPmbrtidc 4SO G &S0t igect i on 127

controls a frame configuring section 29 so as to performtine division
nul ti pl e adtexEe ISl Evmi TR meee¥YEme dxomf i S ng section 129

frame-configures the transmtting 36 data for the parent network and
out put s t hedemaukarieey section 123 also demodulates a random access

channel (RACH) signal received from the MS (MS-D or MS-E)
of the daughter network, which becomes the slave of own
apparatus and outputs.the.demodulated signal to a request
confirming section 125 as a transmitting request signal.
Further, the demodulating section 123 demodulates a
beacon signal contained in the downstream signal from the
BS and outputs the demodulated 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 from the BS or an MS
functioning as the BS to recognize how the resource is
assigned. This resource assignment information is
outputted to a communication control section 127. On the
basis of the resource assignment information, the
communication control section 127 controls a frame
configuring section 29 so as to perforﬁ time division
multiple access (TDMA) communication. The frame

configuring section 129 frame-configures the transmitting
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data to a nodul ati ng section 130. Also, when performng a

transmtting

request operation on the BS or a M5 functioning as the BS, the frane
configuring section 129 inserts a transmtting request signal into the
transmtting data for the parent network. The request confirmng signal
confirns the .transmtting request by the-RA CH. signal fromeach M5 and

outputs, to a scheduler 126, the information about which

M5 has

125

transmitted the transmitting request. The schedul er 126 perforns resource
assignment for the M5 fromwhich the transmtting request has cone and

outputs the 'a”ff%rﬁ%{eo agxb%ué ﬁé‘é»?o%}?s%%% Co%tgcg%?ggﬁr?{tz%éﬁ 4 g{’eeci‘con

S t he beacon

L) S R LN L T RS

i nserting section 128. eacon 1 nserting

transmtting data for the daughter network aaﬂygg%futs éﬂﬁn

to the modfAMTTY Hedtd PRSPt ARETAIAA MG h ot 13

dul ates the

transmtting signal for the parent network and the transmtting signal
t he daught SUHERVRIFIOGRE DRSS R HRRR AWRESTYRERS ICFEFR ol 29
transmtting section 131. The radio transmtting section 131 perforns
predet er m Nt BT adi toralramsHi N9 ep Protessigngl fortexiEple, DA

transmitting data for the parent network.

The request confirming signal 125 confirms the

. transmitting request by the RACH signal from.each MS and

outputs, to a scheduler 126, the information about which

MS has transmitted the transmitting request. The

scheduler 126 performs resource assignment for the MS

from which the transmitting request has come and outputs

the information about this resource assignment to a

beacon inserting section 128. The beacon inserting

section 128 inserts the beacon signal, which is the

identification signal including the resource assignment

information obtained by the scheduler 126, into the

transmitting data for the daughter network and outputs

the resultant data to the modulating section 130.

The modulating section 130 modulates the

transmitting signal for the parent network and the

transmitting signal for the daughter network and outputs

the modulated signals to radio transmitting section 131.

The radio transmitting section 131 performs predetermined
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conversi on and up-conversion) on the nodul ated signals and transmts the
processed signals to the BS or the M5 functioning as the BS via an antenna
121 as an upstream signal. Referring to FIG 4, there is shown a
configuration of a TDVA frame for use in the wirel ess network associ ated
with the present enbodiment. The following describes in detail a wreless
communi cation nethod according to the present enbodi nent with reference to
this figure. It should be noted that the conmunication term nal apparatus
shown in FIG 3 is M5>-A First, as shown in the upper portion of FIG 4,

the BS shoufldd &G ok ASSIONS S SSOUNGES F0: UBindy e USETA B,  and user C

Nanel y, the beacon 1's y user A, T~ user and user C, inthis
order. This_resource as

ignment_information s contained i beacon of
the parent“H 0™ HE b _c%?{l%?rﬁln%n)pa?%niih%eﬁl?@%gaﬁ%gséé%ﬁﬁ%m the BS
to each M5. In M5-A the heacon is read py the beacon apturin ection
124 to recoagff#zteracri‘ﬁ.{'ﬁlﬁﬁet e RUPTE TR HH St ?Wée I\%gA ’Fst}?T%g‘ég
i medi ately after the beacon._The information about this resource

assi gnment §@CERRiRG 3hetRMRINY £t 3D ARERDI 1 2k i T o 19RS TR 38

communi cati on control section 127 perforns control so
signal.

Referring to FIG. 4, there is shown a configuration
of a TDMA frame for use in the wireless network
associated with the present embodiment. The following
describes in detail a wireless communication method
according to the present embodiment with reference to
this figure. It should be noted that the communication
terminal apparatus shown in FIG. 3 is MS-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. Namely, the beacon is followed by user A,
user B, and user C, in this order. This resource
assignment information is contained in the beacon of the
parent network.

The beacon of the parent network is sent from the
BS to each MS. In MS-A, the beacon is read by the beacon
capturing section 124 to recognize that the resource
assignment to the MS-A is made immediately after the
beacon. The information about this resource assignment is

sent to the communication control section 127. The
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that the comunication with the BS is nade during a period in which the
resource i s assigned. The MS-A accepts resource requests (transmtting
requests) fromthe M5-D and the MsS-E, which becone the slaves of the Ms-A
These transmtting requests are nade by the RACH in the contention
partition of the daughter network. Then, the MS-A confirns the
transmtting requests fromthe M5-D and the MS-E through the request
confirmng section 125 and sends the confirmed transmtting requests to

t he schedul er 126. The schedul er 126 perforns resource assignnment on the

vBs (10t N oIl & 1 M AL MRy I OB MR ehe dhigs LLaepd 1 1Lg0 [ equests

have cone. case, - A assigns the resources to the user
stations of N5-D and Ms- ich are the ves of M5:A .within the scope
of the reso‘ij‘?%%s%%s?%ﬁ%%g\{]h%n |\}§%‘ bEl}‘?ﬁée BS 4%e ciil%lo??ra?i on about the
resource assi gnnment efermned by the M5-A is, sent to the M5-D and the
VS- E by thép%gﬁggﬁ“Fﬁ”-H@hdgﬁﬁs¥? S ghl 29F 9 he% daught er network. Thus,

as shown in the Iower portion of FIG 4, the resource assignnent is
performed on the J&& MS-dn@casmtsud@smr M dretie reiitd g gnment i s

performed on the user D and the user Ein this order after the 39 beacon.
requests) from the MS-D and the MS-E, which become the

slaves of the MS-A. These transmitting requests are made
by the RACH in the contention partition of the daughter
network.

Then, the MS-A confirms the transmitting requests
from the MS-D and the MS-E through the request confirming
.section 125 and sends the confirmed transmitting requests
to the scheduler 126. The scheduler 126 performs resource
assignment on the MSs (in this example, MS-D and MS-E)
from which the transmitting requests have come. In this
case, the MS-A assigns the resources to the user stations
of MS-D and MS-E, which are the slaves of MS-A, within
the scope of the resources assigned to the MS-A by the BS.

The information about the resource assignment
determined by the MS-A is sent to the MS-D and the MS-E
by the beacon in the downstream signal of the daughter'
network. Thus, as shown in the lower portion of FIG. 4,
the resource assignment is performed on the user D and
the user E. Namely, the resource assignment is performed

on the user D and the user E in this order after the
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Consequent |y, because the resource assignnent is perfornmed on the slave
comuni cation termnals within the scope of the resources assigned to the
master apparatus, the interference and di sturbance between networks can be
avoi ded and prevented if they are configured in a same or adjacent area.
In the communi cation based on the above-nentioned TDMA frame, the MS
(M5-A, Ms-B, or M5-C) of the parent network requests the resource
assignment (the transmtting request) in the next frane by the RACH in

the contention partition and the BS perforns the resource assignnent of
the next fr Cc;rpjsresponse to the request and notifies the requesting M5
(M5-A, Ms- or -C) of the resource assignnent in the next beacon. Then,

the M5 (Ms-A NBC%ns Eg¥§%9 dp@g%g&g% %%%wggg%%ék%ga%%éﬁ%ﬂ%ﬁtbggk)resource

assi gnnment i nformati o arri y thé "beacon. of the
daughter network requests the resource assignnent (the transmttin
request) i r??rféo‘r{%%fq?r} ahe e PR T HE R Tt MG Hhr Jrlf'iibl?“ueqand t he
M5- A perforns the resource assignnent, of the next frame in response to
this requesiCORPITY iy TIRNINESY MET TReIE-T) LR Rt s 2R HESI gnnent
by the next beacon. Then, the M5 (M5-D or MS-E) perforns 40 communi cation
based on trkhq(%ﬁﬁﬁﬁﬁﬁQﬁﬂﬁ%ﬂﬁﬁ#ﬂdisturbance between networks can be

avoided and prevented if they are configured in a same or
adjacent area.

In the communication based on the above-mentioned
TDMA frame, the MS (MS-A, MS-B, or MS-C) of the parent
network requests the resource assignment (the
transmitting request) in the next frame by the RACH in
the contention partition and the BS performs the resource
assignment of the next frame in response to the request
and notifies the requesting MS (MS-A, MS-B, or MS-~-C) of
the resource assignment in the next beacon. Then, the MS
(MS-A, MS-B, or MS-C) performs communication based on the
resource assignment information carried by the beacon.

The MS (MS-D or MS-E} of the daughter network
requests the resource assignment (the transmitting
request) ih the next frame by the RACH in the contention
partition and the MS-A performs the resource assignment
of the next frame in response to this request, notifying
the MS (MS-D or MS-E) of the resource assignment by the

next beacon. Then, the MS (MS-D or MS-E) performs
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information carried by the beacon. Thus, in the present enbodi nent, each
communi cation termnal, which is the slave of the wirel ess base station
in the parent network, recursively has the wirel ess base station
capabilities and constructs a daughter network w thin a scope of the own
apparatus's resources assigned by the wireless base station, thereby
perform ng. resource assignnment on its slave comrunication termnals. This
novel constitution allows configuring two or nore networks, which are
guaranteed not be interfered each other. In addition, according to the

present inventiaon, h rea of nefworks e exp wi t hout involvin
t he increasceowu%elqcua}%lﬁgjn?)asscea en haenv%ﬁ@?egra%%vfr\%gre ess technol ogi es,g
whi ch can effectively use freque resources, the ultra wi de band (UWB)
transm ssi orf® Qﬁ{%q{};scarre’:cleﬁffﬁw B%ﬁ% B3y attention. Basically, the
ultra wde band transm ssion schene perforns base band transm ssi.on by use
of a signal basedPd§ pdFs&ber BEES eda PP EE Hay iSfg e SR PG O hul se
width (for exanple, less than 1 ns (nanosecond)., Its occupied bandwi dth is
on the GHz w@enal tfich hs the wlatr #heddhdyWirsi e hdaire seeuiprd

frequency bandwi dth by its center frequency (for exanple, 1 Giz to 41 10
GHz) beconesn dfmitparemMthareivwd ek, tTRCWaHNGE HY ha$ the swvireless base

station capabilities and constructs a daughter network
within a scope of the own apparatus's resources assigned
by the wireless base station, thereby performing.resource
assignment on its slave communication terminals. This
novel constitution allows configuring two or more
networks, which are guaranteed not be interfered each
other. In addition, according to the present invention,
the area of networks may be expanded without involving
the increase in equipment scale.

Meanwhile, for new wireless technologies, which can
effectively use frequency resources, the ultra wide band
(UWB) transmission scheme has recently been drawing
attention. Basically, the ultra wide band transmission
scheme performs base band transmission by use of a signal
based on pulse trains, each pulse having a very short
pulse width (for example, less than 1 ns (nanosecond) .
Its occupied bandwidth is on the GHz order so that the
value obtained by dividing the occupied frequency

bandwidth by its center frequency (for example, 1 GHz to
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schenme is ultra wide as conpared with those bandwi dths used in wreless
LANs .based on the so-called WCDVA schene, cdma 2000 schene, and SS
(Spread Spectrum) and OFDM (Ot hogonal Frequency Division Miltiplexing).
In addition, the ultra wide band transm ssion schenme is characterized by
that, due to its lower signal power density characteristic, existing

w reless systens having a high signal power density characteristic to a
particul ar frequency band are hardly interfered. Therefore, this schene is
expected as a technol ogy, which can be overlaid on the frequency band used

by existi "0 ‘(’:&f’,}fzﬁ'hgi?%ﬁe}t N utJ,;Lhr.t Neihe RAGEIUSE e fg?ﬁ@%i:é;thﬁ%@d this

characteri e band transm ssion sc i ghly
prospective as an ultra high-speed wireles tra 1 SSi 0999 ogy of 100
Mops | evel sfcg}enb%elsl’ nu]?%rea g'foledrsegoansalcoanrl%%reen%t%élk {IEA%S .Q&é‘%he o‘lf her hand,
inthe UWB wireless transmssjon, if it is assune hat t r nore UVB
wirel ess nétifdt kK WOt ﬁi{l\gﬁ R edpr o&l‘u rs%'kcfa(sj]tf?cﬂ V&’@@#& area, each
network perfaorms comunication at a | ow signal power density by use of
over | appi nFEhemer e P tStpiied 2ANSS, (SRF F3HASREFEH) | #@r f er ence

may be caused depending on the positional relationships of the 42
transmtti ifB3hd(Qeredenry dpprauaneesDivieion Mulf el exing) .

In addition, the ultra wide band transmission
scheme is characterized by that, due to its lower signal
power density characteristic,. existing wireless systems
having a high signal power density characteristic to a
particular frequency band are hardly interfered.
Therefore, this scheme is expected as a technology, which
can be overlaid on the frequency band used by existing
wireless systems. Further, because of its wide band
characteristic, the ultra wide band transmission scheme
is highly prospective as an ultra high-speed wireless
transmission technology of 100 Mbps level for use in the
personal area network (PAN).

On the other hand, in the UWB wireless transmission,
if it is assumed that two or more UWB wireless networks
uncoordinated to each other exist in a same area, each
network performs communication at a low signal power
density by use of overlapping ultra wide band occupied
bands, so that a heavy interference may be caused

depending on the positional relationships of the
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conmmuni cation schene according to the present enbodinent is applied to the
UVB wirel ess transm ssion, no resource overlapping is caused to
effectively avoid interference, thereby allow ng perform ng the U\B

Wi rel ess transm ssion w thout causing the networks to di sturbance each
other. In the above-nentioned enbodi nent, there are three Mss, which are
the slaves of the BS. and.two MS.-,.,. which are the slaves of the M5-A It
will be apparent that the present inventionis not limted to this
configuration. The communication termnals M5-D and M5-E may al so have

the wreless, pié?%f ﬁfﬁcj{ Olh fapabL] i 5@%}%5&% JUT Grdn %%”Q!&*Pe'l%s%et"‘m K

within a sco esources ass e own appar at us ereb

et ol Vel Voo A N AR S8R fyd e, SRY SpROTTD SR O ermnal s

In the above I one hé connunlcatlon
termnal M5-A is €£on ur.i.n dau er netmork with its

cormuni cat i oh IR g kﬁ%e&%ﬁﬁg‘? T o??%?lpr’r%%&%n’lvgl% 5?1%01&75‘:?: may
al so have the wnre]ess base st tlon ﬁggabllltles to_concurrentl

configure tPERTLIRRAPA efS fANRFEst Wi ¢ht ¢ Bl Cebhe? B 12 et S BEBEFRES assi gned

to these communication termnals M5-B and M5-C. In this case, the resource
scopes of tHEER ahlRMRy PRETRFRENGthRtUER o1 BpL @5 % heFansBi $Hnel no

without causing the networks to disturbance each other.

In the above-mentioned embodiment, there are three
MSs, which are the slaves.of the. BS and two MSs, which
are the slaves of the MS-A. It will be apparent that the
present invention is not limited to this configuration.
The communication terminals MS-D and MS-E may also have
the wireless 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 communication
terminals.

In the above-mentioned embodiment, in the state
where the communication terminal MS-A is configuring a
daughter network with its slave communication terminals,
the communication terminals MS-B and MS-C may also have
the wireless base station capabilities to concurrently
configure their daughter networks within a scope of the
resources assigned to these communication terminals MS-B

and MS-C. In this case, the resource scopes of these
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di sturbance takes place between the daughter networks. B. The second

enbodi nent Referring to FIG 5, there is shown the existence of two
personal area networks spaced fromeach other. In what foll ows, a
smal | -scal e personal area network is also called a "piconet.” In the
figure, the first piconet 1 is constituted. by a first control station 11
called a coordinator and a plurality of wireless conmunicati on apparatuses
12, 13, 14, and so on which constitute the first piconet 1. The second
piconet 2 is constituted by a second control station 21 called a

coor di nat or I | | o) L e i cati rat uses 22, 23,
and so on, daaﬁgqq%%lgoryn%ﬁ%% % %%el){gsgec%‘ﬁ%ﬁb%one %?’ cg%géfl@i@% area of each
of the first,. picagnet 1 and t second i conet .2 i.s_ a range of radio

F anoni t e i RBTIGE CAlteoIP ERSE oney ot AT by T as e T e e
Therefore, it will_ be understood that the first piconet 1 and the second
pi conet 2 exist oft ﬁ@%%%ﬂg’r‘?@m%ﬁannel wi thout spatially
interfering each other. Referring to FIG 6, there is shown a state in

which the first piRedfettindd® tHe sevorfdPicoesPWwitde §5istefitfially

over | apping manner. 44 In the figure, the service area of each of the
of two personal area networks spaced from each other. 1In

what follows, a small-scale personal area network is also
called a "piconet."

In the figure, the first piconet 1 is constituted
by a first control station 11 called a coordinator and a
plurality of wireless communication apparatuses 12, 13,
14, and so on which constitute the first piconet 1. The
second piconet 2 is constituted by a second control
station 21 called a coordinator and a plurality of
wireless communication apparatuses 22, 23, and so on,
which constitute the second piconet 2.

The service area of each of the first piconet 1 and
the second piconet 2 is a range of radio transmitted from
the control station (indicated by dashed lines).
Therefore, it will be understood that the first piconet 1
and the second piconet 2 exist on the same frequency
channel without spatially interfering each other.

Referring to FIG. 6, there is shown a state in
which the first piconet 1 and the second piconet 2 exist

in a spatially overlapping manner.
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first piconet 1 and the second piconet 2 is a range of radio transmtted
from.the control station (indicated by dashed |ines) Therefore, it wll be
understood that the service areas of the first-piconet 1 and the second

pi conet 2 are spatially overlapping each other. In the case shown in FIG

6, if the first piconet 1 and the second piconet 2 exist

on. a., sane. frequency. channel, the information can be received fromthe
other piconet. If the first piconet 1 and the second piconet 2

i ndependent|y performguaranteed tine slot transmssion of the sane tinme,

a probl em of the gql I |QQ %Eeﬁh%hé QL TRL %Qe%b%%te%%%hoE' Qﬁpts occurs.

In order to overcone t robl'em the secon enbodi nent of e invention
provi des a cont tati (or. coor 0 ) 11 and
12 of the sst{ i:pl Wrtlt(\jl ande?he séec(%)rh% Pl coﬁlne; ”3 psgr olgrjé‘m%Jj rémnl cation
so that the c I'lision betme n the ontr ol ations |n th ets is

avoi ded as 3Tt BV t'tt‘h% &e%t(f?fh%rt r$ ot %I?‘uovdrirl P%‘i one

pi conet un erstands the st e of guar.ant e me sJot of th other

pi conet fr dtATHE bR i nflaERediodt arnd eeﬁﬂ-@we qA%ﬁ?W%%% tiqﬁ%wnation
transm ssion by the other _piconet as an unassigned area of the own

pi conet, thEEhcaREgIDRhERN EoekiRiemret of A hthe cdpetRdon a same

piconet 2 are spatially overlapping each other.

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 can be received from the other
piconet. If the first piconet 1 and the second piconet 2
independently perform guaranteed time slot transmission
of the same time, a problem of the collision of the
information about both piconets occurs.

In order to overcome this problem, the second
embodiment of the invention provides a scheme by which
the control stations (or coordinators) 11 and 12 of the
first piconet 1 and the second piconet 2 perform
communication so that the collision between the control
stations in these piconets is avoided as indicated by the
bi—directionel arrows shown. For example, one piconet
understands the state of guaranteed time slot of the
other piconet from the beacon information and sets the
time used for information transmission by the other

piconet as an unassigned area of the own piconet, thereby
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frequency channel for piconet operation. Referring to FIG 7, there is
shown a configuration of a transmssion frane for use in the piconets
associated with the present enbodinent. In the figure, a transm ssion frane
30 is constituted by a beacon broadcast area (B) 31 in which a beacon is
broadcast fromthe control sta-tion to the network at the beginning of the
frame, a content access period (CAP) 32 in which 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 wireless

comuni cat i appar at.us per.f.or u nt.eed t] ot for_information
transm ssi @ﬂﬁoﬁ%%hoed L?pextlos%sn nce%%toa{ngiov&q)} %Jbérocr;{ﬁged%éas D esa‘Jmlpgs provi ded as

one transm ssion fra eri.o The conf.i qurati,on i nside of the transm ssion
frane is 'qQQﬁPqXJEHé§Qﬁﬁ;%ﬂFiRﬁQﬂQﬁﬁi L3t U i s broadcast onto the

network at the beginning of the frame. |t shquld._ be notedp%hat, i.n
accordance with t Reter&dagdi fPcdtfond rstRRdSr diS2EGBY ChEOPEREVSGS PR 3, the
time slot assignment transm ssion by the guaranteed tine slot (GIS) 34 is
directly pétf ot iR EBPkL ARG Vs s o e R 1P phar at uses in the

wireless network 1 in 46 accordance with a multiplex transm ssion nethod
call ed associated with the present embodiment.

In the figure, a transmission frame 30 is
constituted by a beacon broadcast area (B) 31 in which a
beacon is broadcast from the control .station . to .the
network at the beginning of the frame, a content access
period (CAP) 32 in which information about the processing
to be executed when getting into the network for exampie
is exchanged, and a contention free period (CFP) 33 in
which each wireless communication apparatus performs
guaranteed time slot for information transmission. A
period up to a next network broadcast area is provided as
one transmission frame period.

The configuration inside of the transmission frame
is written in the beacon information, which is broadcast
onto the network at the beginning of the frame.

It should be noted that, in accordance with the
-specifications standardized by the IEEE 802.15.3, the
time slot assignment transmission by the guaranteed time
slot (GTS) 34 is directly performed between any wireless

communication apparatuses in the wireless network 1 in
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dynamic TDVA (Tinme Division Miultiple Access) in the contention free period
23. Referring to FIG 8, there is shown a schematic diagramof a
configuration of a wireless comruni cati on apparatus 10, which operates in
t he piconet associated w th the present enbodi nent. As shown, the wrel ess
comuni cati on apparatus 10.is constituted by an interface 61, an interface
buffer 62, a wireless 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

exter nal e%%c?é‘?&‘é?éé’%‘jf@ﬁ agrb@ffgé’i‘é‘i & r&{tfés)(fg&)m?tﬂ-g& é&if%{iace buf f er

62 hol ds a I nformation recerve om ext er nal "equi pnen The
wireless butfer 63 | ds inforomtion 6 or wireless . transni ssion
received fr ?Q&Fiﬁ@%&fgt%m%uﬁ?%+5%§ng§u%tl%r$eg%gés?}aﬁ%nf%%ion packet .
The control section 67_controls hf%sequence of data transm ssion

n

processi ng FAPEEREIPT F RS PeH ation apparatus 10 in a centralized
manner. Nanely, in response to a notification 6Q3 for wireless,

transmi ssion, the REFRTONELQ ifhF 67 stidFE & shatd oiFP e fuledst 604 in

the wireless buffer 63 of wireless 47 transmssion if guaranteed tine sl ot
transni ssi ohiggram of a configuration of a wireless communication

apparatus 10, which operates in the piconet associated
with the present embodiment. As shown, the wireless
communication apparatus 10 is constituted. by an interface
61, an interface buffer 62, a wireless buffer 63, a
wireless communication section 64, an antenna 65, a
control section 67, and an information storage section 68.

The interface 61 connects the wireless
communication apparatus 10 to external equipment such as
a personal computer (PC). The interface buffer 62 holds
media information 601 received from external equipment.
The wireless buffer 63 holds information 602 for wireless
transmission received from the interface buffer 62 as a
wireless transmission packet.

The control section 67 controls the sequence of
data transmission processing in the wireless
communication apparatus 10 in a centralized manner.
Namely, in response to a notification 603 for wireless
transmission, the control section 67 stores a reservation

request 604 in the wireless buffer 63 of wireless
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required and sends this request to a control station 10-8 by use of the
contention access period (CAP) in the transmssion frane. Nanely, in this
configuration, the reservation request 605 for transm ssion is wirelessly
transmtted fromthe antenna 65 via the wireless conmunication section 64.
A 'signal received by the wireless communi cation apparatus 10 is supplied
to the wirel ess communication section 64 via the antenna 6S to be sent to
the wireless buffer 63 as a decoded signal 611. Further, if a signal is
received by the wirel ess comunication apparatus 10, which provides a

control statl . 1 he recei i i u i trol section
67 as a conﬁ%rfﬂgll%%acfﬁ 6]1§a/ e%% ro#ﬁggecﬁ%%e%%%?%r%&?ne{sgmm her the
signal is a reservation request, . from another wreless, co nicatio
Spoaratus TORCLITR TG TR bt RIS | T &1 1 et GBS | By o mat i on
based on tq%s decisjion is constituted as a beacon sjgnal, and is

wi rel essl y BY ARGt P RN bER 7§ TS DPTREOS 1 KA beth o't ref er to FI G
7) . Nanely, the beacon_signal 605 of that frane is wirelessly
transnittedTHMIITE O corte f r A ranterfid S SR FHe t 3ATe s

communi cation section 64. 48 Receiving the beacon signal fromthe other
pi conet , reservation request 605 for transmission 1s wirelessly

transmitted from the antenna 65 via the wireless
communication section 64.

2 signal received by the wireless communication
apparatus 10 is supplied to the wireless communication
section 64 via the antenna 65 to be sent to the wireless
buffer 63 as a decoded signal 611.

Further, if a signal is received by the wireless
communication apparatus 10, which provides a control
station, the received signal is supplied to the control
section 67 as a control signal 612. The control section
67 determines whether the signal is a reservation request
from another wireless communication apparatus
constituting the piconet. The time slot assignment
information based on this decision is constituted as a
beacon signal, and is wirelessly transmitted at the
beginning of the frame period (refer to FIG. 7). Namely,
the beacon signal 605 of that frame is wirelessly
transmitted into the piconet from the antenna 65 via the

wireless communication section 64.
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the wirel ess communi cation apparatus 10 can anal yze the beacon information
by the control section 67 and set the area, which affects the information
transm ssion of the other piconet, as an unassigned area in the own

pi conet. The beacon signal 605 including the specification of such an
unassigned area is wirelessly transmtted into the piconet fromthe
antenna 65 via the-wireless comunication section 64. In wreless
transmtting apparatus other than the <control station in the piconet, when
t he beacon information transmtted fromthe control station al nost

periodically is rﬁ%%‘e‘i%gn F@%ecﬁfé%%'n %ﬁ‘tﬁtnia‘i“ £ OnC Ul 1B, ot %ﬁcﬁnet,
correspondi ng guarantéeed Time slot assi gnnment ~ I nformation of the
contention free period (CFEP) described_ in this acon inffrnation and sets

wirel ess CofmiMitEHSTh SERPPHERA T SRRAFARIE e Wi TH tHE LY 35t TRt i on

specified in the assignnent information, thereby transmtting the wreless
transmi ssi &?aﬁﬁke&nf‘gﬁ%wq ¥ He i FUH R RiRF OB P/ 130 r%g?e’gé‘:pti on in
the contention free period (CFP) is not specified in the beacon

i nf or mat i orPr{F-arvdni¢h &f feoht tHee contegrasion i orenaukts 187 P lslshe
transm ssi on apparatus other than the control station 49 sets the wreless
comuni cat idheeRioMEsy igF @ divpsrigned area in the own piconet.

The beacon signal 605 including the specification
of such an unassigned area is wirelessly transmitted into
the piconet from the antenna 65 via the wireless
communication section 64.

In wireless transmitting apparatus other than the
control station in the piconet, when the beacon
information transmitted from the control station almost
periodically is received, the control section 67 confirms
the corresponding guaranteed time slot assignment
information of the contention free period (CFP) described
in this beacon information and sets wireless
communication section 64 in accordance with the
instruction specified in the assignment information,
thereby transmitting the wireless transmission packet
stored in the wireless buffer 63.

If the reception in the contention free period
(CFP) is not specified in the beacon information
transmitted from the control station, each wireless

transmission apparatus other than the control station
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with that instruction to performsignal reception in a predetermned tines
rel ation. The received information 611 is held in the wireless buffer 63.
Then, the control section 67 reconstructs the information 614 received on
a frame period basis in accordance with the franme period signal 604 and
passes the reconstructed information to the interface buffer 62.... The.
interface 61 passes the received information to external equi pnment (not
shown) as predetermned interface format information 615. The
above-nmenti oned sequence of control operations is perfornmed as instructed

by the contgégsS%ﬁgié%%éﬁ%sJTEbmﬁﬁHEéé%iéﬁcéééEH&H dasif hecdiof et ion

storage section 68 storing various transm ssion control prograns and
control infornati J . f the i information
From time T 0L et e o RS SERR P e en R R 00 66
with the information, storage sectjon. 68. ferring to, El 9, t.here is
shown an e%&%mlﬁﬁgoﬁ%‘?i]b#%%ﬁféhcﬁ % rt?éegéfrefdorlr?&c?rﬁ@tt\ﬁé)éh t he
first control station 11 of the fjrst piconet and the control tation
21 of the sé]c]onJcIs &@ocﬂe’cn thergie iRt @bﬁg‘??i%,}' e tg’r‘?oﬁé’%{:r[?iocedure
of setting unassigned areas in the first _piconet 1 and the second piconet
2 while 50 $2eiF nfy/ tIRCBCTHC T hf hPet PEC BT 1P bhtFofesTadion @

frame period basis in accordance with the frame period
signal 604 and passes the reconstructed information to
the interface bhuffer 62.. The interface 61 passes the
received information to external equipment (not shown) as
predetermined interface format information 615.

The above-mentioned sequence of control operations
is performed as instructed by the control section 67. The
control section 67 has the information storage section 68
for storing various transmission control programs and
control information. In order to reference these pieces
of information from time to time, the control section 67
specifies a command group 616 with the information
storage section 68.

Referring to FIG. 9, there is shown an example of
an operation sequence to be performed between the first
control station 11 of the first piconet 1 and the control
station 21 of the second piconet 2. To be more specific,
FIG. 9 shows a procedure of setting unassigned areas in

the first piconet 1 and the second piconet 2 while
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11 of the first piconet 1 and the control station 21 of the second piconet
2. In the exanple shown, it is assuned that the control station 11 and the
control station 21 of the first piconet 1 and the second piconet 2 operate
as equals by followi ng the processing procedure shown in FIG 14. It is
al so assuned that, in each piconet, a certain wreless conmunication
apparatus is set as a control station by follow ng a predeterm ned
process. First, the first control station 11 of the first piconet 1 sends
beacon information of the first piconet 1 (Pl). The control station 21 of
t he second piconet 2. .cannot receiye thiss b ' i O or_ exanpl e,
if the fi rrgptc |‘f:l(§1r?ettl"_[e z]ioﬁec? THe l?‘eféoorﬁnoa mpllocnoﬁ)gtpo%éa%oq{{%lar a aeécjl({ar}]ougw
each cannot, recei e the heacon informajiqn of the other..1n such.a case,

pi conets are Cffgrtﬁbed i SHEeYy lofaré%c DB P HTE 3. Next,
the control station 21 of the second piconet _2 sends the heacon

i nf or mat i orFRF I9RERBEIFPYSitcdret 12 ¢ PZ)e?‘aF‘Pllehé%ﬂwlnst 15 dSn@SSEMEY t he
second piconet 2 are close enough to each qother, the beacon information of

the other @@t g dited (Steteron ot F1and gihe RN E e Pedler Al of

information fromthe control station 21 is received, the
the first piconet 1 and the second piconet 2 operate as

equals by following the processing procedure shown in FIG.
14. It is also assumed that, in each piconet, a certain

- wireless communication apparatus is set as a control
station by following a predetermined process.

First, the first control station 11 of the first
piconet 1 sends beacon information of the first piconet 1
(P1) .

The control station 21 of the second piconet 2
cannot receive this beacon information. For example, if
the first piconet 1 and the second piconet 2 are
separated enough, each cannot receive the beacon
information of the other. In such a case, piconets are
formed independently of each other (refer to FIG. 5).

Next, the control station 21 of the second piconet
2 sends the beacon information of the second piconet 2
(P2) .

If the first piconet 1 and the second piconet 2 are
close enough to each other, the beacon information of the

other can be received (refer to FIG. 6). When the beacon
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control station 11 of the first piconet 1 sets the wunassigned area for the
seconRd piconet 2. Then, the control station 11 of the first piconet 1

sends the beacon information of the first piconet 1, which includes the
setting of the unassigned area (P3). If the beacon information fromthe
control station 11 is received, the control. station 21 of the second

pi conet 2 sets an unassigned area for the first piconet 1. Next, the
control station 21 of the second piconet 2 sends the beacon information of
t he second piconet 2, which includes the setting of the unassigned area

(P4). Thus, ile .operating,as e | s, conty.ol. statio t he
control statl %%mﬁt loCFn tﬁreoq %hs% Co%}%groozletéqaecalnog’psélc oln% IS%(%:%%@ ’28%}% ow t he
coexi stence of a _ plurality of pigonets aon the same frequency channel by
per f or m ng §9He '\ﬁEﬁFﬁPqnﬁ%'%#) % %ﬁ?ﬁfﬁﬁﬁ°Q§)i%nﬁﬁ€% {h% the UWB

wi rel ess communi cation schene in which data are spread over an extrenely
wi de frequélBsLemed Are8 kol itRe TGO RACOREN e nade coexi st by
perform ng the above-nentioned tine slot assignnent. Then, if the control
station 11 of theThiengt the comdtrol amtdery ddeivfe thive Hedto®iGer&tdt i on of
the second piconet 2 because of a dynam c change in the 52 comunication
envi ronments€idy Eealppacon hifpveaiteinn off the first piconet 1,

which includes the setting of the unassigned area (P3).
If the beacon information from the control station
11 is received, the control station 21 of the second
piconet 2 sets an unassigned area for the first piconet 1.
Next, the control station 21 of the second piconet
2 sends the beacon information of the second piconet 2,
which includes the setting of the unassigned area (P4).
Thus, while operating as equals, the control
station 11 and the control station 21 of the first
piconet 1 and second piconet 2 allow the coexistence of a
plurality of piconets on the same frequency channel by
performing time division multiplexing on them. Obviously,
in the UWB wireless communication scheme in which data
are spread over an extremely wide frequency band, a
plurality of piconets can be made coexist by performing
the above-mentioned time slot assignment.
Then, if the control station 11 of the first
piconet 1 cannot receive the beacon information of the

second piconet 2 because of a dynamic change in the
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the wirel ess communi cation apparatus) (P5), the control station 11 of the
first piconet 1 can clear the setting of this unassigned area. Likew se,
if the control station 21 of the second piconet 2 cannot receive the
beacon information of the first piconet 1 (P6), the control station 21 of
the second piconet 2 can clear the setting of the unassigned area. FIGS.
10 through 13 show the processes of setting unassigned areas by each of
the first piconet 1 and the second piconet 2 in terns of the transni ssion
frame configurations of the first piconet 1 and the second piconet 2. At

the stage shownl st Ge W, NSRS {1 {1 5, pl COnel gt b, second

pi conet 2 sets an unassi ghe each 1's operating by individually
perform ng _.GTS assignment in its CFP area. ,There e, Jl.n none of. the

PF B sor 8 PR AL EAGR AR A | e o TEHEt . ¢ he
unassi gned area for_the other_piconet is not set. At the stage. shown in
FIG 11, tHEalofh oi! Qhiih THESHPIFRPST r5tC3 orRAT fn?%c%? Yhe beacon
information _of the second piconet 2 and sets, to the transm ssion 53 frame
of the firsf piiohéinassimesd? gned area for the

Likewise, if the control station 21 of the second
piconet 2 cannot receive the beacon information of the
first piconet 1 (P6), the control station 21 of the
second piconet 2 can clear.the setting of the unassigned
area.

FIGS. 10 through 13 show the processes of setting
unassigned areas by each of the first piconet 1 and the
second piconet 2 in terms of the transmission frame
configurations of the first piconet 1 and the second
piconet 2.

At the stage shown in FIG. 10, neither the first
piconet 1 nor the second piconet 2 sets an unassigned
area,‘but each 1s operating by individually performing
GTS assignment in its CFP area. Therefore, in none of the
transmission frames of the first piconet 1 and the second
piconet 2, the unassigned area for the other piconet is
not set.

At the stage shown in FIG. 11, the control station
11 of the first piconet 1 receives the beacon information

of the second piconet 2 and sets, to the transmission
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second piconet 2. In the exanple shown, the first piconet 1 perforns the
GIS assignnment in the own piconet in the CFP area in a concentrated nanner
and, by mnimzing the length of the CAP area, sets a half of the frane
period as an unassigned area. Ft. the stage shown. in FIG 12, the.control
station 21 of the second piconet 2 receives the beacon information of the
first piconet 1 and sets the unassigned area for the first piconet 1 in
the transm ssion frane of the second piconet 2. In the exanple shown, the
control station 21 of the second piconet 2 perforns the GIS assignnent in
the CFP arga in a_.canceptrated. manner. except for the porfion. equival ent
to the unas&%%o‘)%r eo]?l’ﬁaﬁa I?Jrcf%]?etbi]cbngqglgna?%l%’b%‘?t?%%? ?%ﬁq’é%%t rol
station 21 mnim zes the Ifngth of the CAP area and sets the area for use
by the firsteCPrLIETCAehs®t he unassi gned area. A the stage shown in FIG
13, in response to that the first piconet 1 and the second piconet 2 do
not receive the HEadSF ISR iHPVEY ddteh Hetidr Piardedet iBRF 9™ he
unassi gned area in each piconet is cleared. In the exanple shown, each of
the first pileonels 1253ignmenhelnctlondown coheenot usesthaecCERt #¥ @2 f FaNE
period for
a concentrated manner and, by minimizing the length of
the CAP area, sets a half of the frame period as an
unassigned area.
At. the stage shown.in FIG. 12, the .control station
21 of the second piconet 2 receives the beacon
information of the first piconet 1 and sets the
unassigned area for the first piconet 1 in the
transmission frame of the second piconet 2.
In the example shown, the control station 21 of the
second piconet 2 performs the GTS assignment in the CFP
area in a concentrated manner except for the portion
equivalent to the unassigned area of the first piconet 1.
In addition, the control station 21 minimizes the length
of the CAP area and sets the area for use by the first
piconet 1 as the unassigned area.
A the stage shown in FIG. 13, in response to that
the first piconet 1 and the second piconet 2 do not
receive the beacon information of each other, the setting

of the unassigned area in each piconet is cleared.

In the example shown, each of the first piconet 1
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its piconet transm ssion, so that the GIS assignnment in the CFP area is
made .i n a redundant manner and the CAP area is set |onger for an enough
margin. In the exanples showmn in FIGS. 9 through 13, the control stations
operate as equals to each other, so that two piconets using a sane
frequency channels can coexist. obviously, the equal operation of each
control-station nakes it practical for three or nore piconets using a
same frequency channel to coexist. Referring to FIG 14, there is shown a
flomchart describing the processing operation of each of the control

stations c%&ﬁi é%t ;srgg;[oﬁgqg%qgo%eftorz reald zgﬂbg_etr{areopﬁ;ﬁé'zg%%ﬁﬁfﬁoshom

in FIG 9. u processing operation is re ntro
section 67 .n _the w.reless _comunicati r at 0. se ..control
station by leg?eahqoﬁbetp&&?é}smsﬁe%’prsoog?tg}ﬁ%gggées.éﬁn]as%szlér‘g%,ﬁlt?tlr} S
determ ned ether the wirel ess ., communjcation apparatus.i.s op ting as
t he cont rolt%est(%eﬁ GTea t*5 ?aéies&{‘bc? trrFé:lu,m#arPteé‘baﬁ'Bb‘?%&{éq ,tsrhe ccg}{iai n

wi rel ess conmmuni cati on apparat us have becqnme the control station by

fol | owi ng &%edet 615h N Pito s AHARARIR P34y ocedure itsel f for

setting the control station in each piconet is not directlé associ at ed
with the key 55 céRcé&pe &Kaikrdesr ebeMp ilfvERGSon 2 $HreNgh e d&Scription

control stations operate as equals to each other, so that
two piconets using a same frequency channels can coexist.
Obviously, the equal operation of each control station
makes it practical for three or more piconets using a
same frequency channel to coexist.

Referring to FIG. 14, there is shown a flowchart
describing the processing operation of each of the
control stations constituting piconets for realizing the
operation sequence shown in FIG. 9. Actually, this
processing operation is realized by the control section
67 in the wireless communication apparatus 10 set as a
control station by executing predetermined program codes.

In step S1, it is determined whether the wireless
communication apparatus is operating as the control
station. It is assumed that, in each piconet, a certain
wireless communication apparatus have become the control
station by following a predetermined process. However,
the procedure itself for setting the control station in

each piconet is not directly associated with the key
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of this procedure is skipped. If the wireless comunication apparatus is
not tthe <control station, the decision of decision block S1 is No and
therefore this processing routine conmes to an end. On the other hand, if
the wirel ess comruni cati on apparatus is found operating as the control
station, then it is deternmined in step...S. 2. whether the
beacon.ixiforma.tion of the other piconet existing 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

processi ng : t he i : n

i nformati oﬁ! Og#gétqg Oﬁ@e Lpgﬁe?(;er?g{]qﬁnsv%q;culn%‘ r g%%?{/he%?n%heen&t#ﬁ%ﬁogp
structure of hatr?icon t_is cqﬂgjrngg on the basis of the received
beacon i nf 5’rfmatt 6h ﬁo%etcgbresisl lsl%peep 4, it is determ ned whet her the
unassi gned area f%r he own_piconet is . set. |If the unassi,gned. area is
found set, then tHits thEn¥TrRES SPEFURL CaLLORs aRRatAd st &P HOE B5Y*St he own
piconet in step S9 and then the procedure goes to step S10. on the other
hand, if tHOTRsiSfidd edts Qﬁ}nﬂ%togéi?c%stl?% RSk mhets iNP step S5

whet her GIS 56 assignnent of contention free period (CFP) is duplicated
and therefore this processing routine comes to an end. On

the other hand, if the wireless communication apparatus
is found operating as the control station, then it is
determined in step.S2 whether the beacon. information of
the other piconet existing around has been received.

If the beacon information of the other piconet is
found not received, then the decision of decision block
S2 is No, so that this processing routine comes to an end.
On the other hand, if the beacon information of the other
piconet is found received, then the frame structure of
that piconet is confirmed on the basis of the received
beacon information in step S3.

In step S4, it is determined whether the unassigned
area for the own piconet is set.

If the unassigned area is found set, then this
unassigned area is set as an area for use by the own
piconet in step S9 and then the procédure goes to step
S10. |

On the other hand, if the unassigned area is found

not set, it is determined in step S5 whether GTS
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with the other piconet existing around. |If GIS assignnent is found
dupli.cate with the other piconet, then the GIS assi gnnment of the own
piconet is changed in step S6. If the GIS assignnent is found not
duplicate, the process of step S6 is skipped. In step S7, it is determ ned
whet her there is GIS assignnment in beacon. transmitting tine If GISis
found assigned to the beacon transmtting tinme, then the beacon
transmission tine is adjusted in step S8 so that the assignment of the own
pi conet will not overlap the assignnent of the ot her piconet and then the

procedure S. 1.0 step e beacon
transmtti g%fﬂ?%“ 1 e€ % en Jfon Cfrseé s sk ppe d and@%?océ%ﬁér(g goes to
step S10. S10,. the unaSS|gned area of the own piconet 1is set. In
step Sl11, Eﬁnﬁhquﬁﬁ?ENPtﬁoq %e § %ﬁ&?n%t?{ﬁﬁ% Bis broadcast into the

pi conet as the beacon |nfornat|on . Thus, in the present, dlnent t he
control stations idf GlFe RsdenEmesto &e“T toémais @t S &ther,
performthe operation sequence shown in FIG 9, thereby allow ng the

coexi st encePFoRehl Uehen tYhdfCTH| 2BHEIRNERYT nf atRANRVE reteeRely thannel

wi thout 57 interfering each other.
changed in step S6. If the GTS assignment is found not

duplicate, the process of step S6 is skipped.

In step S7, it is determined whether there is GTS
assignment in beacon transmitting time..

If GTS is found assigned to the beacon transmitting
time, then the beacon transmission time is adjusted in
step S8 so that the assignment of the own piconet will
not overlap the assignment of the other piconet and then
the procedure goes to step $10. If the GTS is not found
assigned to the beacon transmitting time, the process of
step S8 is skipped and procedure goes to step S10.

In step S10, the unassigned area of the own piconet
is set. In step S11, The modification of the frame
structure is broadcast into the piconet as the beacon
information.

Thus, in the present embodiment, the control
stations of the piconets operate as equals to each other
to perform the operation sequence shown in FIG. 9,
thereby allowing the coexistence of a plurality of

piconets using a same frequency channel without
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In the UAB wireless transmssion, if two or nore UWB w rel ess networks,
whi ch are uncoordinated with each other, exist in a sane area, each
network performs conmmunication at a | ow signal power density by use of an
overl apping ultra wi de band occupi ed band, so that a heavy interference
may be caused depending on the positional relationship between the
receiving/transmtting apparatuses. On the contrary, if the wireless
comuni cati on schenme associated with the present invention is applied to
UWB wireless networks, no resource duplication occurs, so that the

interferenc ffegtiv avoided to allow the wirel ess transm ssi on
bet ween trugﬁéﬁﬁﬁﬁégﬁé;%?éﬁno |%¥Urbance. C. The third enmbodiment In the

above-nentioned s coQgﬁg%&@ﬁinenh{ a tplural.it. ?f pi QFtS operate as
equal s to each ot H&r “a¥d S AT 59 ea "Cortét "Scutes the
same processing, procedure, thereby allowing the plurality of i conets
using a sa réﬁﬁk&ﬁiﬁcﬂﬁﬁﬁﬂﬂkﬁm)Ykkﬁﬁs?revWT?R) d%?ﬁ%ﬁéé?+ﬁ% 8%5% ot her.

In the third enbodi nent of the invention, a plurality of piconets using a
sane frequeidifohainklt Fead | 93 %§ 3t ePRE™ e HEREK i Peef?ERF ng each ot her

while 58 form ng a parent and daughter relationship anong them
communication at a low signal power density by use of an

overlapping ultra wide band occupied band, so that a
heavy interference may be caused depending on the
positional relationship between. the
receiving/transmitting apparatuses. On the contrary, if
the wireless communication scheme associated with the
present invention is applied to UWB wireless networks, no
resource duplication occurs, so that the interference can
be effectively avoided to allow the wireless transmission
between the networks without disturbance.

C. The third embodiment

In the above-mentioned second embodiment, a
plurality of piconets operate as equals to each other and
the control station of each piconet executes the same
processing procedure, thereby allowing the plurality of
piconets using a same frequency channel to coexist
without interfering each other.

In the third embodiment of the invention, a
plurality of piconets using a same frequency channel

realize coexistence without interfering each other while
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Nanely, the parent piconet assigns a tinme slot for use for the daughter
pi conets and t he daughter piconets use the tine slot assigned by the
parent piconet to perform tine slot assignment or GIS assignnment between
the daughter piconets. In order to establish a parent and daughter

rel ati onship between two or nore piconets, the control station of each
daught er piconet once participates in the parent piconet as a nornal
termnal station to performa tinme slot request operation |ike other
termnal stations in the parent piconet and recursively operate the

S%PLL? | o iéﬁé%ﬁ?{%f eagﬁ“%f‘% 2%1%'5 R R TR B AR it Dot o
, h. d
construct TRRRHEN VHE prebtiet b0 Pk i Skt szjrrfs%‘“%’ﬂ%@i%@%?@?et "cont rol

station capabilitie he control station of the arent i conet na
assign ti rrgg%lF otle ‘g?uﬁ%e]bapjeﬁ?nﬁ%o%‘? RS %?%%F%raﬁ’] C%%E%Pbﬁ%d ar eagl

in response to a time slot request from the control station of each

daught er pi Edfetinegalelt eassigned ney pklae corrent oPiparet ckpabebhoBRt ween t he
pi conets, thereby realizing the coexistence of the glconets wi t hout 59
lnterferenc%lm%e$ et ymefgnment or GTS assignment between the

daughter piconets.

In order to establish a parent and daughter
relationship between two or more.piconets, the control
station of each daughter piconet once participates in the
parent piconet as a normal terminal station to perform a
time slot request operation like other terminal 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
daughter piconets. Obviously, some of the terminal
stations in each daughter piconet may construct
grandchild piconets by likewise realizing the recursive
control station capabilities.

Also, the control station of the parent piconet may
assign time slots (or the parent piconet may prepare an
unassigned area) in response to a time slot request from
the control station of each daughter piconet regardless
of the procedure for participation between the piconets,

thereby realizing the coexistence of the piconets without
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Consequently, according to the present enbodinent, if a network to which
no time slot is assigned occurs in such a case as when a new network is
constructed in the same space or a network has noved thereto from anot her
space, the problem of network contention may be solved to suitably perform
t he dynam ¢ assignnent of time slots (or resources) . In addition, an

exi sting. network may assign resources to a network newly appearing in the
sanme space. In the case where a parent and daughter relationship is fornmed
bet ween piconets to avoid the interference therebetween as with the

pr esent enq%ﬁ%%ﬁg%gFF%%qjﬁég§§§§h§§1pperations to be executed by the

wWreless ¢ apparéius are di fferent depending on for which of
the control statign for th arent pi.conet an t he daught er npi conet
functions, unlike“CRESFHED AQWEﬁFF8ﬁgdn§e%8n&%gnﬁﬁﬁﬁﬁgﬁteﬁ%%d6WQHq’l be
described Jater). Referring to FIG 15, there is shown an exanple of an
operati on segieftaEiUrk reawWi oy e i Qene %?Slql?zﬁfi Fﬁ%‘ﬂg st®ising a
same frequency channel without interfering each other while formng a

parent and SWRUGHtEEST AatirATsH gie metee ek ahpl @rhotcted i’ th&suned

that there are piconet A and piconet B, both 60 independently operating a
networ k wi t¥amg Sraeg ey & network has moved thereto from another

space, the problem of network contention may be solved to
suitably perform the dynamic assignment of time slots (or
resources). In addition, an existing network may assign

resources to a network newly appearing in the same space.

In the case where a parent and daughter
relationship is formed between piconets to avoid the
interference therebetween as with the present embodiment,
the processing operations to be executed by the wireless
communication apparatus are different depending on for
which of the control station for the parent piconet and
the daughter piconet functions, unlike the above-
mentioned second embodiment (which will be described
later).

Referring to FIG. 15, there is shown an example of
an operation sequence for realizing the coexistence of
two piconets using a same frequency channel without
interfering each other while forming a parent and
daughter relationship. In the example shown, it is

assumed that there are piconet A and piconet B, both
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parent and daughter relationship in advance. First, it is assuned that the
control station of piconet B could receive the beacon of piconet B (Pl1).
Consequently, the control station of piconet B sends a participation
request to the control station of piconet B (P12). In response, the
control station of piconet A returns .a participation. approval to the.
control station of piconet B (P13) . The participation approval is
performed by the assignment of a network address and its return for
exanpl e. As a result a parent relationship is fornmed between piconet A

and pi conet, nd(e&)r ecpé :}ﬁeci% Ia[toln tatﬂchborfk t»ﬂletrp d:tonieé ingls a time

sl ot reque§t me r ques contro t1on of piconet
A (P14). In res onse 4 contr statlon of pi onet A returns atinme slot
assi gnnent I:faoret %J}g}ét[ea’il Ebtflopﬂ ]rPet rBa{CI%ﬁ At this time, the
control station of piconet A may send th time slot ass ment by a direct
frame or by a beaddkStw ittt &% RISEHTLY |t|]?§‘tslt6‘te 95, t r}éﬁﬁ’l fyThe time
slot assignnent is returned in a nmethod in which the control station of

pi conet A ritGInels B \gakich refebretthe Rearrront it vitt FPthe: time sl ot
assignment in piconet A for exanple. Alternatively, the control 61
station of pi conelCOAS@msde@ltrlé’ot ithes evgpta ol srtsrtiiesy @f piconet B

sends a participation request to the control station of
piconet B (P12). In response, the control station of
piconet A returns a participation apnroval .to.the control
station of piconet B (P13). The participation approval is
performed by the assignment of a network address and its
return for example. As a result, a parent relationship is
formed between piconet A and piconet B.

Then, the control station of the piconet B sends a
time slot request (or a channel time request) to the
control station of piconet A (Pl4). In response, the
control station of piconet A returns a time slot
assignment to the control station of piconet B (P15). At
this time, the control station of piconet A may send the
time slot assignment by a direct frame or by a beacon
written with a time slot assignment result.

The time slot assignment is returned in a method in
which the control station of piconet A notifies, within
piconet A, a beacon written with the time slot assignment

in piconet A, for example. Alternatively, the control

61



frame witten with tinme slot assignnment information to the control station
of piconet B (a direct frane) . In the latter, the control station of

pi conet B may confirmthe reception of the transm ssion frane to the
control station of piconet A (P16). The control station of piconet A
notifies the beacon within piconet A - (P17) The. beacon. indicates the
information that tine slot assignnment is made for piconet B. Therefore,

pi conet B may operate piconet B by use of the assigned tine slot.
Consequently, if piconet Bis newy constructed in a sanme space in which

pi conet A exists or_ Dbiconet a ved t a pr obl em of
contention Sl)(tn'as1i‘£:L g op]? olncecfneAchgn %n%)loﬁe?/%%ﬂf 04;]e yéf]aér:‘l?%xz y iassé‘s{l]cgrh the tine
slot (or resources), for operating piconet B. The control station of piconet
B not i 1 es VTS DU RTE tort WIS 1P 1He SO HRTON: o FTHBRGLOB W ¢ hi n

pi conet B (P18) . Further, the comunication a built in piconet B

can requesttihETE ISR BB PHIPL RSN R ?P‘g"?’-[%égisﬁzéa%?bt a<sitdifent

(P19) In response, the control station of picone t B reassigns a portion
of the tin2kien, dde FRRFISL pF e £ hRrene® BidtaY yCPRI1H) Ehe direct

frame for exanple (P20). The comunicati on 62 apparatus of piconet B may
return a reacegploypn of the transmission frame to the control

station of piconet A (P16).

The control station of piconet A notifies the
beacon within .piconet A (P17). The beacon. indicates the
information that time slot assignment is made for piconet
B. Therefore, piconet B may operate piconet B by use of
the assigned time slot.

Consequently, if piconet B is newly constructed in
a same space in which piconet A exists or piconet B has
moved to the same space, the problem of contention inside
piconet A can be solved to dynamically assign the time
slot (or resources) for operating piconet B.

The control station of piconet B notifies the
beacon written with the operation of piconet B within
piconet B (P18). Further, the communication apparatus
built in piconet B can request the control station of
piconet B for a time slot assignment (P19). In response,
the control station of piconét B reassigns a portion of
the time slot assigned by piconet A before to notify it

by the direct frame for example (P20). The communication
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confirmation (P21). In UMB wireless transmssion, if two or nore

uncoordi nated UMB wirel ess networks exist in a sane area, each network
perfornms conmuni cation at a | ow signal power density by use of an

overl apping ultra wi de band occupied band, so that, depending on the
posi tional relationship between receiving/transmtting apparatuses, .

a. heavy interference occurs. |If the operation sequence between piconets
shown in FIG 1S is applied to the UAB wirel ess comuni cation schene, no
resource overl apping occurs, so that the interference nay be effectively

avoi ded, t{%éé%%%t€%|&¥wﬁ¥kéA¥%:§E§%€§§e% 9@s§j§§é Wt hout interference

bet ween ne ferring to ere is shown a flowhart
descri bi ng 0CEeSSi edure of the control station for realizing the
coexistencég% f%ﬁ%%%%gg @§?gbbiding the interference therebetween while

formng a parent gnd aughter relationship theremth. Actually, this
processi ng oper at %Shq@ F’geﬂqﬁzees& Efatnr?é“lcgoﬁt%l NPT &P the wirel ess
comuni cati on apparatus_ 10 by  executing predeterm ned program codes.

First, the SX¢QRERRAHPA By EERHESHiROHERTKS ¥kt bctRd® by ReCcRT$Rng a

beacon signal from an adjacent 63 station for exanple (step S21).
each network performs communication at a low signal power

density by use of an overlapping ultra wide band occupied
band, so that, depending on the positional relationship
between receiving/transmitting apparatuses, a heavy
interference occurs. If the operation sequence between
piconets shown in FIG. 15 is applied to the UWB wireless
communication scheme, no resource overlapping occurs, so
that the interference may be effectively avoided, thereby
allowing UWB wireless transmission without interference
between networks.

Referring to FIG. 16, there is shown a flowchart
describing a processing procedure of the control station
for realizing the coexistence of piconets by avoiding the
interference therebetween while forming a parent and
daughter relationship therewith. Actually, this
processing operation is realized by the control section
67 of the wireless communication apparatus 10 by
executing predetermined program codes.

First, the existence of an adjacent piconet is

detected by.receiving a beacon signal from an adjacent
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| f the beacon signal has been received froman adjacent station, it is
attenpted to participate in this existing adjacent piconet as a daughter
piconet. In this case, the address information of the adjacent station
piconet is obtained fromthis beacon information (step S22). Next, the
obt ai ned address-information is coinpaxed w th the address information of
the owmn station to determ ne whether the address of the own station is
newer (step S23). If the address of the own station found newer, the
participation request is sent to the control station of the adjacent

pi conet (step nd det er mheégf{ the participation approval from

S24 1 nes
t he adjacen? %ﬁ%%%e “haT ' Ween f%%%?ved (5tep S25) Upon reception of the

partici pation approval, (step S25), the.operation of ., participating into
this adj acent pi C(}rife%qessbce(?pr?ﬂnets)ét?na hags tlfecter?e"pedgtfngrgrarbi conet can
be constructed with the adjacent,g%gonet bei ng t he garent i conet ,
Subsequent | I 3FRPE r3hRahd Qi oht t 1 Fed TP hed ek P E 17 1PR e HntRi&ti on
pi conet may be estimated. Next, a tinme slot request is sent to the control
station of $REShHHpAcHRIaperbrRICORRE chSia daedhbernpicorebnetln sthbs S26)
If a tinme slot assignnment cones from 64 that control station (step S27),
the receptiomse, the address information of the adjacent station

piconet is obtained from this beacon information (step

522).

Next, the obtained address information is compared

with the address information of the own station to

determine whether the address of the own station is newer

(step 523). If the address of the own station found newer,

the participation request is sent to the control station

of the adjacent piconet (step S24) and determines whether

the participation approval from the adjacent piconet has

been received (step S25). Upon receptidn of the

participation approval (step S25), 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 own 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 S26}. If a time slot assignment comes from
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confirmation is returned to that control station (step S28). Subsequently,
on of the piconet of the own station is enabled on the assigned

t he aoperati
time slot (
t he comuni
conmuni cat i

step S29) Thereafter, when a tine slot assignment request

from

cation station of the piconet of the own station occurs, the

on maybe perfornmed by reassigning this assigned tine slot.

On

the other hand, if no beacon signal has been received fromthe adjacent
step S21 or the address of the own station obtained fromthe
adj acent piconet is found not newer in step S23, then the possibility for

the own stapion 40, oRSf ale, @8k NP, Py a8 7) Pl £pDCE. L Soflefer m ned, Namely,

station in

whet her a par

recei ved or

adj acent st

i cipation ~fequest e adjacen atron has been

i s, determ ned When, a

| tron h: ]
beon ¥ scel VA FHEIRE b 1) RCEHTRT AT orf e e AE] BLoRtS Ctagi BRCFE made.

participate%égbthe own station network and an address is assigned to the

n and a participation approval is sent thereto (step S31).
This participation _approval includes the address assigned to the adjacent
station. 65 Next, SWRSFR eI sItde QRIS L hddie RIGARRIg of the

own station is enabled on the assigned time slot (step
S29). Thereafter, when a time slot assignment request
from the communication station of the piconet of the own
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 S21 or the
address of the own station obtained from the adjacent
piconet is found not newer in step S23, then the
possibility for the own station to operate as the parent
piconet is determined. Namely, whether a participation
request from the adjacent station has been received or
not is determined (step S30).

When a participation request has been received from
the adjacent station, the adjacent station is made
participate in the own station network and an address is
assigned to the adjacent station and a participation
approval is sent thereto (step S31). This participation
approval includes the address assigned to the adjacent

station.
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fromthis adjacent station (step S32), it is determ ned whether the
assignnent of the tine slot request is practicable (step S33). If the tine
sl ot assignment is found practicable, the tine slot assignnent is sent to
that adjacent station (step S34). Subsequently, the piconet of the own
station is operated in an area. other than the assigned. tine slot (step
S35). In the exanple 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 jdentificatiqn_infarmation unique to _equipnent
(physical), such yse Cw(hﬁgjcﬁ‘l nelnEorTq‘tclroo s ucees’sncs) 'aasd&)reeesnsqfeoc?quaegrrpl eis
used. In this case, the. new address denptes ew, podel .. Therefore,
forming a Q%ﬁfh%%dﬁﬁ%%ﬁﬁ¥%rsF%ﬁ%R?oﬁ%ﬂ?% %€¥aEeﬁ€g+%o%%F§r?hne%ccordance
with the address information can set the wreless comruni cati on apparatus
havi ng t he Whelthefreie asdigmeenhreht the cbime ahet BeIe@etside tine,
recursively construct daughter piconets by the wrel ess comunication
appar at usesPTRGt heplpbe e(2EeP S ¥at e ddnttihe tsime it cflgnnentesis The

control station of the parent piconet 66 may not necessarily sense the
exi stence ofowdightacticable, the time slot assignment is sent to

that adjacent station (step S34).

Subsequently, the piconet of the own station is
operated in an area other than the assigned. time slot
(step S35).

In 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 piconet and, at the same time, recursively
construct daughter piconets by the wireless communication -
apparatuses having more up-to-date control station

capabilities. The control station of the parent piconet
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pi conets in the sane space. Referring to FIG 17, there is shown another
exanpl e of an operation sequence for realizing the coexistence of two

pi conets by avoiding the interference therebetween while form ng a parent
and daughter relationship therewith. It is assunmed that, in the parent
pi’conet and the daughter piconet, the network is. operated wth the
transm ssion frame period having the structure shown in FIG 7. Fromthe
control station of the parent piconet, a beacon signal of the parent
piconet is sent to the daughter piconet in a predeterm ned period (P31).

On the sid t cont t.at] f e [ en
constructi ‘r?][glga hneor\garlljegﬂ%%%rp?légnée%c}?seg E%%eeﬁz#%ﬁgés?gn%gﬁt%%%muest (an
unassi gned GE? i,s sent_.as the daughter piconet's construction request in
the contentB TP A2y pdts AFRCAB2CT - t he parent piconet (P32). If a time
sl ot assi gnnment request has been receive fraom t he daughter piconet, the
control station ofSIRETIRG &t YdiGorel & 1S (FRE) 93%5’& a for the
daughter piconet because a daughter piconet construction request has been
recei ved arRKanRIR M 2 oR&E2pEPRnteHieRFRtI®Y BRALDAIRY gHA® incl uding the

unassi gned area i nformation, o .
coexistence of two piconets by avoiding the interference

therebetween while forming a parent and daughter
relationship therewith. It is assumed that, in the parent
piconet and the daughter piconet, the network is operated
with the transmission frame period having the structure
shown in FIG. 7.

From the control station of the parent piconet, a
beacon signal of the parent piconet is sent to the
daughter piconet in a predetermined period (P31).

On the side of the control station of the daughter
piconet, when constructing the daughter piconet, a time
slot assignment request (an unassigned GTS) is sent as
the daughter piconet's construction request in the
contention access period (CAP) of the parent piconet
(P32) .

If a time slot assignment request has been received
from the daughter piconet, the control station of the
parent piconet sets the unassigned area for the daughter
plconet because a daughter piconet construction request

has been received and transmits a next parent piconet
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t hereby notifying the unassigned GIS (P33). Receiving the parent piconet
beacaon signal including the unassigned area information, the control
station of the daughter piconet starts operating the daughter piconet in
t hat unassigned area, transmtting a daughter piconet beacon signal (P34)
At this nmonment, the area that is used for the transm ssion of the parent
pi conet is set as an unassigned area on the side of the daughter piconet.
Further, receiving the daughter piconet beacon signal, the control station
of the parent piconet may use its own unassigned area to know that the

daught er pi e i e i pears in
the state t\%ﬁoépcﬁérho rrge)fs o%ﬂ%cg%? n%-ﬁc]élz}n%%?{?ﬁe(g%%&a %%22%26%\%@& t he
daught er pigconet. is ne .constructed in a,s of the parent

pi conet or fhﬁf%ﬁﬁmﬂﬁ%i%%&%%n% eH%%a%%b%QFdf¢£§1§ﬁ%€ﬁér space into the
parent piconet, the problem_of the contention between networks can be

resolved to suit &85 IFeM% e RETFTami€ SRR L ER% ne slot  (or

resources) . In addition, the parent network can _assign resources to any
ot her net wobkCHHAtnGieliry wppestdned pior SRheraphtel, cBhaubeREteht Iy, the

beacon signal of the parent
station of the daughter piconet starts operating the

daughter piconet in that unassigned area, transmitting a
daughter piconet beacon signal (P34). At this moment, the
area that is used for the transmission of the parent
piconet is set as an unassigned area on the side of the
daughter piconet.

Further, receiving the daughter piconet beacon
signal, the control station of the parent picohet may use
its own unassignéd area to know that the daughter piconet
has been formed.

Thus, if the daughter piconet appears in the state
with no time slot assigned at all in such a case as when
the daughter piconet is newly constructed in a same space
of the parent piconet or the daughter piconet has moved
from another space into the parent piconet, the problem
of the contention between networks can be resolved to
suitably perform the dynamic assignment of a time slot
(or resources). In addition, the parent network can
assign resources to any other network that newly appears

in the same space.
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piconet is transmtted by use of the unassigned area of the daughter

pi conet (P35). In UWB wireless transmssion, if two or nore uncoordinated
UVMB wireless networks exist in a sane area, each network perforns

comuni cation at a | ow signal power density by use of an overlapping ultra
wi de band occupied band, so that, depending on the.positi.on.al

rel ationship between receiving/transmtting apparatuses, a heavy
interference occurs. |If the operation sequence between piconets shown in
FIG 17 is applied to the UMB wirel ess conmunication schene, no resource
over | appi ng occur so _that the.interference nmay ffectively avoi ded,
thereby all ow ngﬁmﬁeﬁuﬁéﬁ%éélé t%lhgngyr%ascs(glnor?lﬁq 08&8(}-’?15 E’r raer?c;%e bet ween
networks. Referring to FIG 18 ere i s sho a_flowchar describing a

b 0cess: ng RAGERAE o PRICAT 1Y o158 15h ot PRSP M Soret 1 or
realizing the coexistence of i conets by avoiding the interference
therebetweéﬁﬁﬂpaQQ%Eﬁﬁéﬁ&§Qﬁ{nﬂE%%)operation procedure between piconets
shown in FIG 17. Actually, this processing operation is realized by
executing predet el Y88 pragl@nsc Sdad i sHeN corft itolo $EctBie 67 of the

wi rel ess conmmuni cati on apparatus 10, which operates as the control station
of 69 the pmenrdinomed UWB wireless networks exist in a same area,

each network performs communication at a low signal power
density by use of an overlapping ultra wide band occupied
band, so that, depending on the positional relationship
between receiving/transmitting apparatuses, a heavy
interference occurs. If the operation sequence between
piconets shown in FIG. 17 is applied to the UWB wireless
communication scheme, no resource overlapping occurs, so
that the interference may be effectively avoided, thereby
allowing UWB wireless transmission without disturbance
between networks.

Referring to FIG. 18, there is shown a flowchart
describing a processing procedure of the control station
of the parent piconet for realizing the coexistence of
piconets by avoiding the interference therebetween in
accordance with the operation procedure between piconets
shown in FIG. 17. Actually, this processing operation is
realized by executing predetermined program codes by the
control section 67 of the wireless communication

apparatus 10, which operates as the control station of
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First, in step S41, it is determ ned whether the wreless conmunication
appar.atus itself is operating as the control station. If the wireless
comuni cation apparatus is found operating not as the control station,
then the decision is No in step S41, upon which this processing routine
conmes to an elad.. If. the wirel ess comunication .,apparatus is found
operating as the control station, it is determned in step S42 whether a
daught er piconet construction request has been received. |If the daughter
pi conet construction request has not been received, the decision of step

S42 is No, H4pon arvg}lltct%).t hi S.{orocessing routine comes to an end. If the

daught er piconé% const Uet on request has been received, then the

i nformation about the_ transm ssi ti sl ot the tiyme) necessary for the
pi conet is obtaingarﬁﬁ’sﬁgp5t§232qﬂh g%eﬁsSEEF LRy gF%Fﬁég%W%ether it
is practicable to set the,correspondinq¥transnis ion tinme slot as an
unassi gned "B 855 (IR GR T IR ARRATFFUY hjet§ﬁﬂa€s¥§rf§be%&}%]d'l%a§ﬁmt be

set, the decision in step S44 is No, upon which this processing routine
comes to arFfEhEonEreheskfel¥ gned area can be set, then 70 it is

determned in step S45 whether a change is
If the wireless communication apparatus is found

operating not as the control station, then the decision
is No in step S41, upon which this processing routine
comes to an end. .If. the wireless communication .apparatus
is found operating as the control station, it is
determined in step S42 whether a daughter piconet
construction request has been received.

If the daughter piconet construction request has
not been received, the decision of step S42 is No, upon
which this processing routine comes to an end. If the
daughter piconet construction request has been received,
then the information about the transmission time slot
(the time) necessary for the piconet is obtained in step
S43.

In step S44, it is determinea whether it is
practicable to set the corresponding transmission time
slot as an unassigned area in the parent piconet.

If the unassigned area cannot be set, the decision
in step S44 is No, upon which this processing routine

comes to an end. If the unassigned area can be set, then
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necessary to the existing time slot assignnent. If the change is necessary,
then the tine slot assignnent in the parent piconet is changed in step
S46. |If the change is not necessary, the process of step S46 is skipped.
In step S47, the unassigned area is set in the .parent piconet. In step
.548, this. setting. is. transmtted 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 piconet for realizing the

coexi stence ,of. pjconet.s by .avoidin i nt.erference therebetween in
accordance Jvﬁ Y t egteol'ﬂg‘élrna(?clyolﬁ1 psrtoe@e%uﬁ;%’er%(eg:hu Bf be & h *% he pi conets

shown in FI.G 17. Actuall this processin operation is realized by the
Cont 1ol sedSTBY Hitq HETe TS CofurT k157 SPB T us 10 ¢ hat
operates as the cantrol station of the daughter piconet, by executing
predet er mi ned pr ogfaft€od pgﬁiﬁ?tPeFﬁs§P§§'S§%Fno %§ 5&&%5%%0 ser
instruction for exanple, it is determ ned whether the wreless

comuni cat i & Prand U Hdre s Me P GPNeistFucEhangedrin opeRt$4Yy- as t he

control station. 71 If the wireless comuni cati on apparatus has not
If the change is not necessary, the 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 comes to an end.

Referring to FIG. 19, there is shown a flowchart
describing a processing procedure of the control station
of the daughter piconet for realizing the coexistence of
piconets by avoiding the interference therebetween in
accordance with the operation procedure executed between
the piconets shown in FIG. 17. Actually, this processing
operation is realized by the control section 67 of the
wireless communication apparatus 10 that operates as the
control station of the daughter piconet by exécuting
predetermined program codes.

First, in step $51, on a basis of user instruction
for example, it is determined whether the wireless
communication apparatus has received an instruction for

operating as the control station.
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received the instruction, the decision block S51 is No, upon which this
processing routine cones to an end. If the wireless conmunication
apparatus has received the instruction, is determned in step S52 whet her
a beacon signal of the parent piconet has been received. If the wireless
communi cati on apparatus has not received the beacon signal fromthe parent
pi conet, the decision block S52 is No and the wirel ess conmuni cation
apparatus operates as the control station of an ordinary piconet in step
S63 to transmt a beacon signal, upon which this processing routine cones

to an end. If the.w rel ess comuni catiQn apparat ha recej ved the beacon
signal fromthe pg\r%ertf't%epiwclorr?cejte,sst ﬁeoﬁmtmug”‘tcra%ﬁsonnl & ﬁ’()a‘r%:at |ur?e%sa|sotno?tor tinme)
necessary for the daughter piconet is estinmated in step, 4, Ip step S55,
Che. daught orGH Dot oot At DICT eotRe AP ErT T e Mt S TR ST s HE® bont ent f on
access period (CN? in the parent  piconet, In steg S56, the beacon of the
parent pi cotRAT i IcR BRIRPICHRE B P FRU Wt her™Mehet Qe i of

unassi gned area has_ been perforned, If the setting of an unassigned area
has not beefhe pet¥ole®s, CoRuyLe? Siom PPRRREBES s NecaRtvVeRetPPocedure 72

returns to step S54, in which the transm ssion tine slot
instruction, is determined in step S52 whether a beacon

signal of the parent piconet has been received.

If the wireless communication apparatus has not
received the beacon signal from the parent piconet, the
decision block S52 is No and the wireless communication
apparatus operates as the control station of an ordinary
piconet in step S53 to transmit a beacon signal, upon
which this processing routine comes to an end.

If the wireless communication apparatus has
received the beacon signal from the parent piconet, then
a transmission time slot (or time) necessary for the
daughter piconet is estimated in step S54. In step S55,
the daughter piconet construction request is transmitted
in the contention access period (CAP) in the parent
piconet.

In step S56, the beacon of the parent piconet is
received to determine whether the setting of an
unassigned area has been performed.

If the setting of an unassigned area has not been

performed, the decision block S56 is No and the procedure
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necessary for the daughter piconet is estimated again, transmtting a
daught er piconet construction request to the parent piconet. On the other
hand, if the setting of the unassigned area in the parent piconet has been
confirmed, then the setting of an unassigned area in the daughter piconet
is perforned in step S57.. In step S58, the setting of the unassigned area
is sent as the beacon information of the daughter piconet, upon which
this processing routine cones to an end. Supplenent: Wile the preferred
enbodi nents of the present invention have been described using specific
terms, such_descripti illustrativ oses_only...an is to

ion is r e pur d it
be under st o%%tlflﬁnaﬁ c%asf?cge S Sa%%’ var i Jl‘%}?ﬁsthrfay@%% frage T Wi t Hou %% Brti ng
fromthe spirit or scope af the ended clains. |Industrial licability
ns eseri bAECTHATE citm e Aot T Qi adiadf il cas
comruni cation system which_allows the coexistence of a plurality of
wirel ess netiRAIES TRRD R FREME LA TR TP SE SRR 77 WS bahd,

excellent wreless comunication control apparatus and w rel ess
communi cat i e RAKSHT REEIRE whi ch al | ow the suitable

On the other hand, if the setting of the unassigned
area in the parent piconet has been confirmed, then the
setting of an unassigned area in the daughter piconet is
performed in step S57.. . . ...

In step S58, the setting of the unassigned area is
sent as the beacon information of the daughter piconet,

upon which this processing routine comes to an end.

Supplement:

While the preferred embodiments of the present
invention have been described using specific terms, such
description is for illustrative purposes only, and it is
to be understood that changes and variations may be made
without departing from the spirit or scope of the

appended claims.

Industrial Applicability
As described, the present invention describes an
excellent wireless communication system which allows the

coexistence of a plurality of wireless networks
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control of the comrunication operation in each of a plurality of wireless
net wor ks cont endi ng each other on a sane frequency band, and an excel | ent
conmput er program supporting these capabilities. As described, the present

i nvention provides an, excellent wireless comunication system excellent
wi rel ess communi cation control apparatus and wireless conmunication
control nethod, and an excellent conputer programwhich allow the

coexi stence of a plurality of personal area networks on a sanme frequency
channel by tinme-division-nmultiplexing a transm ssion frame period only by

perform ng ol. bet 1.SS] O p i di o]
Crat i ons. ASTREHE SRH SRR PRSI Y L f P
Wi rel ess communj cation s sIen%&an excgll nt. _wreless épnnunication control
appar at us afdF o $% ecs%m“%b]r% Wt YRS ht TR 2R D ARA N BRE BX2el | ent
program which, when a new network has been consiructed in a same space or
a networ k hEUFRRACE 4 e?%‘*??%}n%%ﬁ%rw}%b%eali%‘?’ %}%%ni)lf”e'?aléf?ow to sol ve
the problem of the contention between networks, thereby suitably

per f or ni ng ¢PRtEhaf ctire camgmhention epaeationsitorafesdlirdzes). As

descri bed and according to the invention, beacon_ signals are transferred
bet ween t hetkom bty htvbrsless networks contending each other on a

same frequency band, and an excellent computer program
supporting these capabilities.

As described, the present invention provides an.
excellent wireless communication system, excellent
wireless communication control apparatus and wireless
communication control method, and an excellent computer
program which allow the coexistence of a plurality of
personal area networks on a same frequency channel by
time-division-multiplexing a transmission frame period
only by performing control between transmission
apparatuses providing control stations.

As described, the present invention provides an
excellent wireless communication system, an excellent
wireless communication control apparatus and wireless
communication control method, and an excellent program
which, when a new network has been constructed in a same
space or a network has moved thereto from another space
for example, allow to solve the problem of the contention

between networks, thereby suitably performing the dynamic
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exi sting on a sanme channel, which allows to understand the frame structure
of the destination network, thereby changing the tine slot assignnment so
as to avoid the collision with the guaranteed tine slot of the own

network fromthe status of the guaranteed tinme slot. As described and
according to the invention, on the basis of the guaranteed tine sl ot
status, an area to be wused for the transm ssion by the destination network
may be set as an unassigned area of the own network, thereby realizing

t he transm ssion which avoids the collision wth the information of the

destinati on net rekn't Rse d&t cr isgeoqisangiracrceosro -IQ:% o the invention, if an
unassi gned area& s set on e ‘destl nati on network,” this wunassigned area
g

may be set as an area for .use by the own. network for _transm ssion, thereby
Taki g pl trai it GooResRat e b 5 BT AIRY toa e RS L oFy B a SRt o
station of the own network dpes npt receive a beacon signal fromthe

dest i nati or® 4830t BT ] Héfal’gﬁdffﬁ,ref_erfg,ﬁ§%m S’ iTRP Orﬁt he gned area
may be cleared, thereby realizing a nmethod of effectively using ~a sane
channel by RHeS oW 3t vibriene G hrat 1Ty 2 b ot rgtdesstath may i ssue

a network construction request to the other control station, thereby
perform ng theefmane sssigiimehtiobhdivededtgnation network, thereby

changing the time slot assignment so as to avoid the
collision with the guaranteed time slot of the own
network from the status of the guaranteed time slot.

As described and according to the invention, on the
basis of the guaranteed time slot status, an area to be
used for the transmission by the destination network may
be set as an unassigned area of the own network, thereby
realizing the transmission which avoids the collision
with the information of the destination network.

As described and according to the invention, if an
unassigned area is set on the destination network, this
unassigned area may be set as an area for use by the own
network for transmission, thereby making a plurality of
networks coexist on a same channel.

If the control station of the own network does not
receive a beacon signal from the destination network, the
above-mentioned setting of the unassigned area may be
cleared, thereby realizing a method of effectively using

a same channel by the own network.
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networ ks. The construction request to the other control station includes a
parti.ci pation request for participating in the network and a tine sl ot
request for requesting the other control station for tinme slot

assignnment. As described above and according to the invention, the

comuni cation termnals under the control of the wreless base station in
the parent network recursively have the wireless base station capabilities
and, within a resource scope of the own apparatus assigned to the

Wi rel ess base station, assign resources to an other conmunication

term nal s under t control of the wreles a tation, thereby allow ng
to configure two gﬁtﬁﬁpgtlﬁgﬁ%brﬁgewﬁpgﬁ%g esgﬁgﬁgﬁtggg ggfhfoadisturb each
other. 76 CLAIMS.. 1. A wirel ess conmunj cati control apparatus .

Conpr | 51 ng TEEHRHMARIEN TURE Eoht F O HERRLOs Shep SEPBEmHTE Lo 8% on
control in accordance with a resource assignnent included in a dowstream
signal of d&hgrely BRIRAIENANLLE rTVurass HESRYPHeR EPREMS B %®r performi ng

resource assignnent in accordance with a transm ssion request included in
an upst r ea&ivEls of Thes 60B8E rieitienk request to the other control

station includes a participation request for
participating in the network and a time slot request for
requesting the other control station for time slot
assignment.

As described above and according to the invention,
the communication terminals under the control of the
wireless base station in the parent network recursively
have the wireless base station capabilities and, within a
resource scope of the own apparatus assigned to the
wireless base station, assign resources to an other
communication terminals under the control of the wireless
base station, thereby allowing to configure two or more

networks which are guaranteed not to disturb each other.
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2. The wirel ess conmunication control apparatus according to claiml1,
wherein said resource assignnment neans perforns resource assignnment to a
comuni cati on apparatus under the control of said wreless conmuni cation
control apparatus within a scope of resources assigned thereto. 3. A

wi rel ess communi cation control method conprising the steps of: receiving,
in a downstreamsignal, by a first comrunication termnal, resource
assignment information determned by a wireless base station apparatus in
accordance with a transm ssion request fromsaid first conmunication
term nal appal@atdls; perform ng comunication control in said first 77
communi cation term nal apparatus in accordance with said resource

assi gnnment infornqai nwi%%qe%%rtgvn'%gcgﬁi%géggn%%%hgg %&a%%ssaid second

comuni cation term'nal "apparatus fma-’s urces assigned to
said first communication termnal apparatus fromsaid wrel ess base
station apgarHusSi M said first communication terninal apparatus in

response to a transm ssiqn request froma second communi cation term nal
appar at us under t Re COBMURGICadH OFqic@rtirodt MeggPmbfitc RSTFHP e nal

appar at us. , _ . .
communication control in accordance with a resource

assignment included in a downstream signal of a first
network; and

a resource assignment means for verforming resource
assignment in accordance with a transmission request
included in an upstream signal of a second network.

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

3. A wireless communication control method
comprising the steps of:

receiving, in a downstream signal, by a first
communication terminal, resource assignment information
determined by a wireless base station apparatus in
accordance with a transmission request from said first
communication terminal apparatus;

performing communication control in said first

77



4. The w reless comuni cation control method according to claim 3,

wherein, in response to a transm ssion request froman other comrunication
term nal apparatus under the control of said second comunication

term nal apparatus, said second conmuni cation term nal apparatus
recursively performs resource assignnent to said other communication
termnal apparatus with a scope of resources assigned to said second
comuni cation termnal apparatus by said first comrunication term na
apparatus. 5. A wireless conmunication control method for perform ng

resource assi ; {1 Vi .Si | 1] i rising the
steps of: acgdsrigg‘{r?lnnégagla%??% r:%allé%lﬁrag&ea%pfeérﬁg% iv’\iiﬁlt#(g&g&%fgg? rvgir)]{s’% gé%ilgn frame
to a first station which constinEes aE.fifst etwork with a station which
assi gns r eSOUTCH “HetT OIS Heat t A 1l <3¢ i on; and assigning a second
resource period mﬁth%n said first resounc?ggfriod to.%gsecond station that
constitutes a sec&Sd IREWEK THSONILL BSfdIrTenF 59 SP1%S5%E 6. A

Wi rel ess communi cati on system based. on tinme  division multiplexing,

Conpr | i ng: CARPTETa RIGR | GRFTEUHAL | A5RA TS (W} 5R1 MR vBFRO% 2
resources assigned to said first communication terminal
apparatus from said wireless base station apparatus in
said first communication terminal apparatus in response
to 2 transmission request from a second communjcation
terminal apparatus under the control of said first
communication terminal apparatus.

4. The wireless communication control method
according to claim 3, wherein, in response to a
transmission request from an other communication terminal
apparatus under the control of said second communication
terminal apparatus, said second communication terminal
apparatus recursively performs resource assignment to
said other communication terminal apparatus with a scope
of resources assigned to said second communication
terminal apparatus by said first communication terminal
apparatus.
5. 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
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station which assigns a resource period to a own station to comrunicate
with.an other station constituting said first network; and a second
station constituting a second network with at |east said first station to
communi cate with an other station constituting said second network except
for at least a portion of a resource period assigned to said first
station. 7. A wreless comunication systemin which a plurality of

wirel ess networks constituted by a plurality of wreless comunication
apparatuses and a control station for performng tine slot assignnent to

each of sai Lrel ess c icatjop; i0; eve rm ned
transm ssi gén I%arﬁrﬁeé %legkl? O%T%:H(r)l%xfcgt% %ﬁ%@%@%ﬁf@gi@%ﬁge{%@%@%%g k%ﬂ
conprising:.a signal detecti,ng nmeans. for detecting a signal__from an other
of Sai d wirBhEEs THOTHOr kLS 17 nit T D 931 3Y° HEARe TETUERRI y2i ng a
transm ssion tj sl ot on which gquaranteed tine slot transmssion is
perforned iRFEPOtHeriAStary i St R kE on the basis of a signa
detected by said signal .  detecting neans; and a tine sl|lot assigning neans
that does not assidfPignitidads HesOnch H95R O P Qchive iydarsiiiked ti me

sl ot
first resource period to a second station that

constitutes a second network with at least said first
station.

6. B 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 own station
to communicate with an other station constituting said
first network; and

a second station constituting 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.

7. A wireless communication system in which a
plurality of wireless networks constituted by a plurality
of wireless communication apparatuses and a control |
station for performing time slot assignment to each of
said wireless communication apparatuses in every

predetermined transmission frame period coexist, each of
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transm ssion 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 transmission is performed in an other of said wireless networks as an
unassigned area in the owmn wireless network. 9. The wirel ess conmuni cati on
system according to claim@8, wherein said tine slot assigning neans clears
the setting of the unassigned area in the own wireless network in response

to that Saigadfé% eldeeégg{éne \Alg? géom ('agj_lrg(g; detect the signal from an

ot her of said W réeless W rel ess comuni cati on system
according to claim7,,

wherein sai.d tine_ sl anal,yzin ans anal yzes an
unassi gned area i A &t e e&ec%&in(? vm\neraéllsegsorne e\ﬁﬁrc%sl%%d%sﬁﬁnﬁti me sl ot
assi gni ng ans perfaqrns tine slot, signment within the owm wreless
net wor k byn%é%n n 9 rtﬁltas%"i”g‘%e"&l%;]z S?rf“%‘é"l" ther wirel ess networks.
11. A wireless comuni cation control apparatus for performng, in a

network environme SHeWSIAT &NFLZAING Feasrs ide|3ds ¥etiforks f or

perform ng guaranteed tine sl ot , _
transmission time slot on which guaranteed time slot

transmission is performed in an other of said wireless
networks on the basis of a signal detected by said signal
detecting means; and . .

a time slot assigning means that does not assign a
transmission time slot on which guaranteed time slot
transmission is performed in an other of said wireless
networks to a wireless communication apparatus in an own
wireless network.

8. The wireless communication system according to
claim 7, wherein said time slot assigning means sets the
transmission time slot on which guaranteed time slot
transmission is performed in an other of said wireless
networks as an unassigned area in the own wireless
network.

9. The wireless communication system according to
claim 8, wherein said time slot assigning means clears
the setting of the unassigned area in the own wireless
network in response to that said signal detecting means

does not detect the signal from an other of said wireless
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transm ssion in every predetermined transm ssion frane period between

W rel.ess communi cati on apparatuses coexist, tinme slot assignnment of a
transm ssion frame period within said wireless networks, conprising: a
signal detecting neans for detecting a signal froman other of said

wi rel ess networks; a time slot anal yzing neans for analyzing a

transm ssion tinme slot on which guaranteed tinme slot transmssion is
performed in an other of said wireless networks on the basis of the signal
detected by said signal detecting neans; and a tinme slot assigning neans
whi ch doe5ﬂg¥w&¥¥§gn a transmssion tinme slot on which guaranteed tine
slot transmissionis perforned on an other of said wireless 81 networks to
a wreless connuni%ath@p %Ppaﬁatus in an.own ., Wreless network. 1%@ The

wi rel ess communi cati ol "EoREFEIL SESp &P L A6 HiISRE Ho8 ACSOMEEY Wier ei n
said time slot, assigning ., neans sets the transpission tine slqi on whi ch
guar ant eed C43if & gfh*ﬂgea]r%n?as%q 1S L oM am ot herait+ ¥45 %

wirel ess networks as an_unassigned area within the own .wrel ess network.
13. The wi ridl ¥R TORRRT AATDN AT rOthepfat atdsd Akt hig e er af m 12,

wherein said tine slot assigning ,
and said time slot assigning means performs time slot

assignment within the own wireless network by use of said
unassigned area in said other wireless networks.

11. A wireless communication control apparatus 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 of a transmission frame period
within said wireless networks, comprising:

a signal detecting means for detecting a signal
from an other of said wireless networks;

a time slot analyzing means for analyzing a
transmission time slot on which guaranteed time slot
transmission is performed in an other of said wireless
networks on the basis of the signal detected by said
signal detecting means; and

a time slot assigning means which does not assign a
transmission time slot on which guaranteed time slot

transmission is performed on an other of said wireless
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means clears the setting of the unassigned area in the own wreless
response to that said signal detecting neans does not detect

netwark in
t he signal
conmuni cat i

anal yzi ng neans

within the
ot her wirel
perform ng,

froman other of said wireless networks. 14. The wirel ess

on control apparatus according to claim11l, said tine slot

anal yzes an unassigned area in an other of said wreless

networks and said tinme slot assigning neans perforns tinme slot assignnent

own wireless network by use of said unassigned area in said

ess networks. 15. A wireless communi cati on control nethod

orm ng guar ant ee m SSion I n every

for

né-ﬂg%oﬁ#]setwré( vﬁ@’éf{’@eﬁ@n@% -Ottcihor?r%r%graétlﬁé/ 19 M LGl ess

net wor ks f or

predeterm ned transm ssion frame 82 period between w rel ess conmuni cati on
fAGST DeioRe

appar at uses"

sl ot assignnent of a transm ssion franme period

within said wirel ess networKks, conprisinq_the St%ﬁ? of ;. detecting a signa

froman other of g&i-d "Wcr ¥1E&d ©Ske 13T 1a7y |

sl ot on whi

ch guaranteed tinme slot transmssion is perforned in an

¢t ol ZRERTEE YN ti e

ot her

of said wirdfe¥ding vie? KL B thley biReet Ihd Cinmadlefet 2236 R0 sai d

signal detecting step;

means sets the transmission time slot on which guaranteed
time slot transmission is performed on an other of said

wireless networks as an unassigned area within the own

.wWireless network.

13. The wireless communication control apparatus
according to claim 12, wherein said time slot assigning
means clears the setting of the unassigned area in the
own wireless network in response to that said signal
detecting means does not detect the signal from an other
of said wireless networks.

14. The wireless communication control apparatus
according to claim 11, said time slot analyzing means
analyzes an unassigned area in an other of said wireless
networks and said time slot assigning means performs time
slot assignment within the own wireless network by use of
said unassigned area in said other wireless networks.

15. A wireless communication control 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
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and not assigning a transmission tine slot on which



guaranteed tine slot transmssion is perforned on an other of said

W reless networks to a wireless comunication apparatus in an own wrel ess
network. 16. The wirel ess comuni cation control method according to claim
15, wherein said time slot assigning step sets the transmi ssion tine slot
on which guaranteed tine slot transm ssion is perforned on an other of
said wreless networks as an unassigned area within the own wreless
network. 17. The wirel ess comuni cation control method according to claim
16, wherein said time slot assigning step clears the setting of the

unassi gned area | wn_ . Wi kel es rk.i.n response to that sai
ol anal *"GerdThd et BFe B KE1ESE BFhAT Erghe RIRGI B PN sai 0
wirel ess netmorks. 18. The wrel ess conmuni cation gontrol nmet hod according

) |
to claim 155 Mhet 0 h 3T IR s bt Aty F MY L Q1 ebr #RaIRSEE°An unassi gned

area in an ot her of said, rel ess networks and, said tine slot assigning
step perfdfhie R iR F YL ERLF SRR ¥ i nCYPRE bR N FRF eS5ePHethork by use
of said unassigned area in said other wreless networks., 19. A wireless
comuni cati on systdHhEGHINA &h S IRl B S Is St whirtiésl «hst i t ut ed
by a plurality

networks;

analyzing a transmission time slot on which
guaranteed time slot transmission is performed in an
nther of said wireless networks on the basis of the
signal detected in said signal detecting step; and

not assigning a transmission time slot on which
guaranteed time slot transmission is performed on an
other of said wireless networks to a wireless
communication apparatus in an own wireless network.

16. The wireless communication control method
according to claim 15, wherein said time slot assigning
step sets the transmission time slot on which guaranteed
time slot transmission is performed on an other of said
wireless networks as an unassigned area within the own
wireless network.

17. The wireless communication control method
according to claim 16, wherein said time slot assigning
step clears the setting of the unassigned area in the own
wireless network in respoﬁse to that said signal

detecting step does not detect the signal from an other
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of wirel ess comunication apparatuses and a control station for performng
time slot assignnment to each of said wireless comunication apparatuses in
every predeterm ned transm ssion frame period coexist, at |east one of
said wirel ess networks providing: in response to the reception of a request
for constructing a new wireless network, a transmission time slot for
said new wirel ess network. 20. The wireless comuni cati on system accordi ng
to claim19, wherein each of said wireless networks conprising: a setting
means for setting a tine slot unassigned area to an own w rel ess network;

a transmtting neans. f transmtiing tine slot 84 assignnent information
of the own r%?5§§iﬂggg%ﬁi;n%ﬁw%ﬁéﬁyzing nmeans for receiving and anal yzi ng
time slot assign ntgjnfonnaajon of an chg} Wi rel ess netqgéy' and a

assi gni ng means for ‘agSiSgMiitG eSS HETERH S5 19T COSRT A S net wor k by
use of an unassigned area of a _tine slot in an other_wreless network. 21.
The i r ol e COFRRR clet | OFP Wy st om Weeb? th n@a%‘g EEP%i 499, 2RdEY &+ R sai d

construction request is a request for participating of an other control
stati on whigkep analyzes an unassigned area in an other of said

wireless networks and said time slot assigning step
performs time slot assignment within the own wireless
network by use of said unassigned area in said other
wireless networks.

19. A wireless communication system in which a
plurality of wireless networks constituted by a plurality
of wireless communication apparatuses and a control
station for performing time slot assignment to each of
said wireless communication apparatuses in every
predetermined transmission frame period coexist, at least
one of said wireless networks providing:

in response to the reception of a request for
constructing a new wireless network, a transmission time
slot for said new wireless network.

20. The wireless communication system according to
claim 19, wherein each of said wireless networks
comprising:

a setting means for setting a time slot unassigned
area to an own wireless network;

a transmitting means for transmitting time slot
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constructs a new wireless network into the corresponding wreless network.
22. The wirel ess comuni cati on system according to claim19 wherein said
construction request is a request froman other control station which
constructs a new wreless network for a tine slot to a control station of
t he corresponding wirel ess network. 23. The w rel ess comunication system
according to claim19, wherein information that a transmssion tine slot
has been set to said new wireless network is included in tinme slot
assignnent information and notified in the corresponding wreless network.

24. The w raeslsfeis nn?e%mq{tcc%aén#a%o%}/%fa?}%%%rg'vﬁgretlloessclr?é ; Wherein a
transm ssi on trane for notifying sai new Wi reless network of the
setting of a transnmissiogon .tinme slot is transm.tted to _a _control station of
said new mjreIes?nnépﬂgy%FHESWQﬁqﬁ FOFeSECEIHHRG CRE SR IFPS TdBiSar at us
for performng, in a network environnment in which a plurality of wreless
networ ks f ot PerdSHHAMEHuadmit et 19k 13t Othemh I SIS i 1M By Xy
predeterm ned transm ssion frame period between w rel ess, comunication
appar at uses2tdexi st, time slot assignment in a transnission frame period

in said wireless networks, wherein . :
a assigning means for assigning a time slot of the

own wireless network by use of an unassigned area of a
time slot in an other wireless network.

21. The wireless communication system according to
claim 19, wherein said construction request is a request
for participating of an other control station which
constructs a new wireless network into the corresponding
wireless network.

22. The wireless communication system according to
claim 19 wherein said construction request is a request
from an other control station which constructs a new
wireless network for a time slot to a control station of
the corresponding wireless network.

23. The wireless communication system according to
claim 19, wherein information that a transmission time
slot has been set to said new wireless network is
included in time slot assignment information and notified
in the corresponding wireless network.

24. The wireless communication system according to

claim 19, wherein a transmission frame for notifying said
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a request for constructing a new wireless network is transmtted to any of
said.existing wireless networks. 26. The wirel ess communi cati on control
apparatus according to claim25, wherein said construction request is a
request for participating, into any of said existing wreless networks.

27. The wirel ess communication control apparatus according to claim 25,
wherein said construction request is a tine slot request for requesting
the assignnent of a wuse tinme slot to any of said existing wrel ess
networks. 28. A wireless comunication control nethod for performng, in a

net wor k emﬁierwor‘]«rnn?rnetleifnst YM«'eitQ«bﬂrekt %lft"rteﬂei tsyettcifn :Jflae%sr%eélyg{%isor{ .Or
antee slo et'erm ned

per f orm ng “guar I'me ransm sSiorr in every pre
oo 5t - S S Akl AT G 0r e 19 Ao e O TU A Thert G T e a
wi rel ess networks, wherein a request for constructing a new wrel ess
network i YiGSHRIR YT K any of said existing wirel ess networks. 29. The
wi rel ess communi cation control method according to claim 28, wherein said
construction requést A ¥izelegsesompynigatios FoAtAGL AP®a&H IS for
said-existing wreless networks. 30. The wirel ess communi cation control
met hod 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
sald wireless networks, wherein
a request for constructing a new wireless network
is transmitted to any of said existing wireless networks.
26. The wireless communication control apparatus
according to claim 25, wherein said construction request
is a request for participating into any of said existing
wireless networks.
27. The wireless communication control apparatus
according to claim 25, wherein said construction request
is a time slot request for requesting the assignment of a
use time slot to any of said existing wirelesé networks.
28. A wireless communication control 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

86



according to claim 28, wherein said construction request is a tine slot
request for requesting the assignnent of a use tinme slot to any of said
existing wireless networks. 31. A wireless conmunication control apparatus
for performng, in a network environment in which a plurality of wreless
networks for perform ng guaranteed tine slot transm ssion in every
predeterm ned transm ssion frame period between wreless comunication
apparatuses coexist, tinme slot assignnent in a transm ssion frame period
in said wireless networks, wherein in response to the reception of a

request foro. coAstEUELLED 7:DRYEUL! ELa35IEML BIIANIASIOREiLE Sl o

for said n W rel'éss néetwo Wi

SS conmmuni catl on

control appar.atus, 87 according to claim31l, whereLn said construction

request i s-HNT RSt Ot IURTR
networ ks. 33.. The. wifel ess conmuni cation, control apparatus

claim 31, WRIRIW ST TetYeEsFon ettt is a tinme slot

ctPat i WP HE DS BhYP of THAT PRI HY  wirel ess

according to
request for

requesting the assignnment of a wuse time slot to any of said existing

Wi rel ess networks.2 F£AURR fidTe| 8 IIORRIA T & i MBS ASS

BisaTs

according to claim3l, wherein information that said transm ssion tine
sl ot has bekh teansmitiped jgedarn ¢f ngaid existing wireless networks.

29. The wireless communication control method

according to claim 28, wherein said construction request

is a request for participating into any. of said existing

wireless networks.

30. The wireless communication control method

according to claim 28, wherein said construction request

is a time slot request for requesting the assignment of a

use time slot to any of said existing wireless networks.

31. A wireless communication control apparatus 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

said wireless networks, wherein

in response to the reception of a request for

constructing a new wireless network, a transmission time

slot for said new wireless network is set.

32. The wireless communication control apparatus
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sl ot assignnent information in the corresponding wireless network, and
said tinme slot assignnent information is transmtted to said new w rel ess
network. 35. The wirel ess comuni cation control apparatus according to
claim31, wherein a transmission frame for notifying said new wreless
network of information that said transmssion tine slot has been set is
transmtted to a control station of said new wirel ess network. 36. A

Wi rel ess conmuni cation control nethod for performng, in a network
environment in which a plurality of wreless networks for perform ng

guaranteed 0B £1.0 & rafe s on I eyery, pj edel et ned L Tansl sl on
rame period between W Feless” conmuni cat i on apparatuses coexi st,” tinme
slot assignnent in a trapsmssion frane period in 88 said wreless

net wor ks, wheri TRt eshohRe ol (HATHREptIoR T#Y 0 etk ¥ by ting

constructing a new wirel ess network, a transmssion tine slot for said new
wirel ess netioFkess RetWOBKS:. The wirel ess communi cation control nethod

according to claim36, wherein said construction Qﬁ@feSt is a request for
participating intd3anyhs Wdigd eS8 SRR 158t s SRR 1BPPaI@R tuthe

W rel ess communi cation control nethod according to claim 36, wherein said
constructi oc¢eEdiRy to claim 31, wherein said construction request

is a time slot request for requesting the assignment of a
use time slot to any of said existing wireless networks.

34. The wireless communication control apparatus
according to claim 31, wherein information that said
transmission time slot has been set is included in time
slot assignment information in the corresponding wireless
network, and said time slot assignment information is
transmitted to said new wireless network.

35. The wireless communication control apparatus
according to claim 31, wherein a transmission frame for
notifying said new wireless network of information that
said transmission time slot has been set is transmitted
to a control station of said new wireless network.

36. A wireless communication control 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
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is atine slot request for requesting the assignment of a wuse tine slot to
any of said existing wireless networks. 39. The wi rel ess conmuni cati on
control nethod according to claim 36, wherein information that said
transm ssion tine slot has been set is included in time slot assignnment
information in the corresponding wireless network, and said time slot
assignnent information is transmtted to said new wirel ess network. 40.
The wirel ess communi cation control nmethod according to claim 36, wherein a
transm ssion frame for notifying said new wireless network of information
that said §£§§snissign s%¥%bra§ been set is transmtted to a control

t
station of S&Td Tew witel'dss” 9 A conput er - readabl e program for

executing, on a 89 caonputer syst%g¥ processi ng o erfornnp in a network
envi ronment in whitch I HUAEA i1 B HE<ER Dnéjtf\f/vtj”r(F K F6r° orm ng

guaranteed tine slot transm ssion jn ever predet erm ned transm ssion
frame peri otPBRENESHL R r I 2%¢ WEheheH$ c%?%l‘tﬁ?lrlépp%r%%@él%%é%l stim@j ne sl ot
assignment in a transm ssion frame period in said wrel ess networks,
conpri si ng $het sfepssaid W stiTabeas shghaprkr b adtot her of said wirel ess
networ ks; analyzing a transm ssion tine slot on which

37. The wireless communication control method
according to claim 36, wherein said construction request
is a request for participating into any of said existing
wireless networks.

38. The wireless communication control method
according to claim 36, wherein said construction request
is a time slot request for requesting the assignment of a
use time slot to any of said existing wireless networks.

39. The wireless communication control method
according to claim 36, wherein information that said
transmission time slot has been set is included in time
slot assignment information in the corresponding wireless
network, and said time slot assignment information is
transmitted to said new wireless network.

40. The wireless communication control method
according to claim 36, wherein a transmission frame for
notifying said new wireless network of information that
said transmission time slot has been set is transmitted

to a control station of said new wireless network.

41. A computer-readable program for executing, on a
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guaranteed tine slot transmssion is perforned in an other of said
W reless networks on the basis of the signal detected in said signha
detecting step; and not assigning a transm ssion tine slot on which
guaranteed tinme slot transmission is perforned on an other of said

wirel ess networks to a wireless conmunication apparatus in an own wrel ess

network. 42. A conputer-readabl e program for executing, on a conputer
system processing of performng, in a network environment in which a

plurality of wireless networks for perform ng guaranteed tine sl ot

Lransi sSi on i exer o e Leasher et d T ANSIL S8 00 [ ang, peri o, by ween

W rel ess cati’on appdrat Uses exi ie stot™"assig in a
transm ssi on frane riod in said wreless networks, 90 conpri.sing the
steps of - rECEATTFRE AOhUECH G BTt (o B HeheSa i B Kt or k.

performng ti slot assignnment with a tine slot . unassigned area set
own wir el edFETEMHYKE i e aé%‘b%?%\é%lt%e S U CHRRFULT T B r By REREY and

transmtting tine slot assignnment information in said own wrel ess

net wor k. 4Prioiined rerRBEM e POy rEmto rexRAt hhg e oh A ekt er

system processing of performng, in a network
communication apparatuses coexist, time slot assignment

in a transmission frame period in said wireless networks,
comprising the steps of:

detecting a signal from an other of said wireless
networks;

analyzing a transmission time slot on which
guaranteed time slot transmission is performed in an
other of said wireless networks on the basis of the
signal detected in said signal detecting step; and

not assigning a transmission time slot on which
guaranteed time slot transmission is performed on an
other of said wireless networks to a wireless
communication apparatus in an own wireless network.

42. 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 said wireless networks,
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in an



environment in which a plurality of wireless networks for performng
guaranteed tinme slot transm ssion in every predeterm ned transm ssion
frame period between wireless comrunication apparatuses coexist, tine slot
assignment in a transmssion frame period in said wreless networks,
conprising the steps of: transmtting a request for constructing a new
wireless network to any of said existing wreless networks; receiving tine
sl ot assignment information fromany of said existing wreless networks;
and performng tinme slot assignment in an own wireless network on the

basi s of sacioqnﬁli. ins& q_fheassstieqpnsrreong: i nformation. 91

is

receiving a request for constructing a new wireless
network;

perforﬁing time slot assignment with a time slot
unassigned area set in an own wireless network in
response to said construction request; and

transmitting time slot assignment information in
said own wireless network.

43. 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 said wireless networks,
comprising the steps of:

transmitting a request for constructing a new
wireless network to any of said existing wireless
networks;

receiving time slot assignment information from any
of said existing wireless networks; and

performing time slot assignment in an own wireless
network on the basis of said time slot assignment

information.
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