
15 June 2005 DESCRIPTION WIRELESS COMMUNICATION SYSTEM, WIRELESS
COMMUNICATION CONTROL APPARATUS AND WIRELESS COMMUNICATION CONTROL METHOD,
AND COMPUTER PROGRAM 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 compute' r . program which
realize the construction of ~ network under  To be more specific, "the-.pre
sent; invention relates generally' to. a wireless '.communication system in
which' plurality of wireless networks exist at ',the 'same`tiime wireless
.communication . control apparatus and a wireles's communication control-
method for controlling :' the communication operation in. each.. of a
'plurality. of contending wireless networks, and a computer program. 15
June 2005 Still more specific, the present invention relates to a wireless
communication system in which a plurality of wireless networks contending
with each other at a same 



frequency band 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 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 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 15 June 2005 line laying work, making it difficult to
construct  networks with ease and making cable wiring complicated. After
the construction of a LAN, the moving range of free the users from the
conventional wired LAN systems, apparatuses is limited by the cable
lengths; thereby  



making it inconvenient to use the constructed system. 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 wireless combination systems based on 2
.4 GHz_ and. 5 'GHz bands, which 'do not require the license from
authorities concerned. For example,,. the IEEE':842.1.5.3 standardizes
personal area networks having transfer rates. higher than 15 June 2005. 20
Mbps. This IEEE section is mainly promoting the standardization based on
the PHY layer mainly using .signals of 2.4 GHz band. In these wireless
personal networks, one wireless 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 contentioni.access-period is used to .exchange short
data and command information.- For stream 15 June 2005 .other PHY layers
than the PHY layer based' on 2.4 GHz band of the PHY layer standardized by
the IEEE 802.1.5.3 t communication, dynamic time slot assignment is
performed  by the guaranteed time slot (GTS) in the contention free
.period, thereby performing guaranteed time slot transmission.  



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 signa 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 The DS
(Direct :Spread) scheme, which is one of SS schemes, multipliesan
information signal by a random sequence. called PN.(Pseudo.Noise.).to
spread, the occupied band and transmits. the resultant's ignal 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. 1 5 June 2005 UWB scheme, this information
signal spread rate is  maximized by which a high-speed data transmission is
realized by performing to transmit/receive data such.that the data is
spread over an ultra high frequency band of .2 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 1.00 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, IGHz 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, cdiaa 20.00, 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.  .some
systems based on UWB, the multiplication of-this. 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 15 June 2005
modulation is based on PPM (PulsePosition Modulation), biphase modulation,
or amplitude modulation for example.  The impulse signal used on the. UWB
scheme is an' extremely thin pulse, so that the UWB scheme uses  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. 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 th.e UWB transmission scheme. .has only a.: power lower than the
noise level: in.each! frequencyarea so that it is comparatively-easy for
each scheme to. coexist with, communication systems based on -other.  15
June 2005 which, with the recent popularization of information  devices
such. as personal computers (PCs) and installation  of many various devices
in offices, these devices are  interconnected by two or more wireless
networks packed in a narrow work environment, thus 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. scheme is applied
'as the.PHY layer of the   the carrier sense standardized. by-this.  15
June 2005 section cannot be used for access control because there is no.
particularly carrier. signal, thereby having to resort to the access
control based on time division  multiplexing. Ifa 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 



For example, Japanese Patent Laid-open No. 2000-- 2996.70 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  The' above-mentioned disclosed
.network, system is based on a method.in which each terminal station
reports.. interfered slots the''control  station station circumvents these
interfered slots to use the network. However, this. method in which each
terminal station. 15 June 2005 reports to the control station requires a
means for reporting to the control station from time to time, thereby
presenting a problem of increasing the frequency of.reporting if there are
plural adjacent networks. In addition, the above-mentioned method, because
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 mob.ile'-stations,
(MS)  belonging to each base station (BS) In' =other words,: if plural
networks.coexis.t.-.in the same space,-, the request  relationship with.how
to Further,.-the above-mentioned Japanese 'patent..publication  does not
solve.the 'problems' of the contention.. between. networks.and dynamic 15
June 2005 .resources) in the case where a new network is constructed in the
same space or a network moves to this same space from another space.
Japanese Translations of.PCT for Patent. No. 2001- 518766 (W099/17575)
discloses a method in which, by  dynamically dividing the data transmitting
resources by  plural networks, each network.. divides the assigned
resources among, its users in.. acco.r.dance ;with..i.ts 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 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'usersF so that   o resource is
assigned to the  1 5 June 2005 network. In other words, the above-mentioned
application  does not propose any scheme, procedure, and method for a
network newly constructed in the same space or moving  thereto from another
space to get resources from the  



state in which no resource is assigned 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 Embodiments
of the present invention provide an  excellent wireless communication
system which allows the  coexistence of a plurality of mutually contending
wireless networks and an excellent wireless communication  control
apparatus and method and an excellent computer  program which preferably
control the communications  operation in each communication network in a
communication environment in which a plurality of  wireless networks
contend with each other. Embodiments of the present invention provide an
excellent wireless communication system which allows the  coexistence of a,
plurality of wireless networks contending with each other in a same
frequency 12 15 June 2005 band, an excellent wireless communication control
apparatus  and wireless communication control method, and an a 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 in a same  frequency band.
Embodiments of the present invention 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. Embodiments of the present invention 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 13 15 June 2005 to the same space from another space,
thereby preferably  performing dynamic assignment of time slots (or
resources).  According to a first aspect of the invention, there is
provided a wireless communication control apparatus  comprising: 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 recursive resource  assignment in accordance with a
transmission request  included in an upstream signal of a second network,
wherein  said wireless communication control apparatus is operating as  the
control station of said second network, while  communicating with said
first network. In the above-mentioned wireless communication  apparatus, 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 According
to a second aspect of the present  invention, there is provided a wireless
communication  control method comprising the steps of: receiving, in a
downstream signal, by a first communication terminal, 14 1 5 June 2005
resource assignment information determined by a wireless  base station
apparatus in accordance with a transmission  request from the first
communication terminal apparatus;  performing communication control in the
first  communication terminal apparatus in accordance with the  resource
assignment information; and , performing  resource assignment to the second
communication terminal  



apparatus within a scope of resources assigned to the  first communication
terminal apparatus from the wireless  base station apparatus in the first
communication terminal  apparatus in response to a transmission request
from the  second communication terminal apparatus under the control  of the
first communication terminal apparatus. In the above-mentioned wireless
communication  control method, it is preferable 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 apparatus from the  first communication
terminal apparatus. 15 15 June 2005 According to the wireless communication
control  apparatus of the first aspect of the invention and the  wireless
communication control method of the second  aspect of the invention, each
communication terminal  under the control of the wireless base station in
the  parent network recursively has the wireless base station  capabilities
and performs resource assignment on each  communication terminal under the
control of the  communication terminal having the wireless base station  



capabilities within a scope of resources of the own  apparatus assigned by
the wireless base station. Consequently, the novel constitution may
configure two or  more networks guaranteed not to interfere each other.
According to a third aspect of the present  invention, there is provided a
wireless  communication control method for performing resource  assignment
based on time division multiplexing,  comprising the steps of: assigning a
first resource  period within a transmission frame to a first station
which constitutes a first network with a station which,  assigns resource
period at least to a local station; and  .assigning a second resource
period within the first  resource-period to a second station which
constitutes a  second network with at least the first station. 16 15 June
2005 According to a fourth aspect of the invention,  there is provided a
wireless communication system based  on time division multiplexing,
comprising: a first station  constituting a first network with a station
which assigns  a resource period to a local station to communicate with  an
other station constituting the first network; and a  second station
constituting a second network with at  least the first station to
communicate with an other .station constituting the second network except
for at  



least a portion of a resource period assigned to the first  static. 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). 16a 15 June 2005 According to a fifth aspect of
the present  invention, 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 comprising: a signal  detecting means for detecting a
signal from an other of  the wireless 17 15 June 2005 the wireless
networks. The above-mentioned time slot analyzing means may  networks; a
time slot analyzing means for analyzing a 



transmission time slot on which guaranteed time slot transmission is
performed in an other of the wireless networks on the basis of a signal
detected by the 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 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
analyze an. unassigned area in an other of the- -wireless  networks and
..the abovementioned time means may perform time.slot assignment within the
own 15 June 2005 Each wireless network is assigned with a time slot  by a
control station (or a coordinator) in every  transmission frame period. an
embodiment, 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.)
According to a sixth aspect of the present invention, there is provided a
wireless 19 15 June 2005 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 of a transmission frame period
within the  



wireless networks, comprising the steps of: detecting a  signal from an
other of the wireless networks; analyzing  a transmission, time slot on
which guaranteed time slot  transmission is performed in an other of the
wireless  networks on the basis of the signal detected in the  signal
detecting step; and not assigning a transmission  time on which guaranteed
time slot transmission 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
15 June 2005 of the wireless networks. The above-mentioned time slot
analyzing step may  analyze an unassigned area in the other of the wireless
networks and the time slot assigning step may perform  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. 21 15 June 2005 According to a
seventh aspect of the present invention,  there is provided 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 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. 22 Consequently, according to
the wireless  communication system of the seventh aspect of the  invention,
if a network for which no time slot is assigned appears as with the case in
which a new network is constructed in a same space or an other network
mores thereto from. an other space for example, the problem of the
contention between the networks can be solved and the 



dynamic: assignment, of time s.lots,. (.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
network;. and a assigning means for assigning.a . time slot time'.slot
assignment information of an other wireless of the station,
that.constructs.a new wireless network into the corresponding wireless'.
networkor.a request from an other. own wireless network by use of an
unassigned area The above-mentioned construction request.may'be `a,  15
June 2005 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. According
to an eight aspect of the present  invention, there is provided a wireless
communication  control apparatus or method for performing, .in a network
environment in which a plurality of wireless  networks for performing
guaranteed time slot transmission  in every predetermined transmission
frame period between  wireless communication apparatuses coexist, time slot
assignment in a transmission frame period in the wireless  networks,
wherein a request for constructing a new  wireless network is transmitted,
to any of the existing  wireless networks. According to a ninth aspect of
the present invention,  there is provided a wireless communication control
apparatus  or method for performing, 24 15. June 2005 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
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 is initially. assigned to. the. networks can
be.solved.and..a  .time slot (or r.e'sources) can be. assigned 't 15 June
2005 manner in the novel constitution. 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  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. According to a tenth aspect of the present  invention, there
is provided a computer-readable program  for executing, on a computer
system, processing of  performing, 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, 26 15 June 2005
comprising the steps of: detecting a signal from an other of  the wireless
networks; analyzing a transmission time slot on  which guaranteed time slot
transmission is performed in an  other of the wireless networks on the
basis of the signal  detected in the signal detecting step; and not
assigning a  transmission time 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. According to
a eleventh aspect of the present  invention, there is provided a computer-
readable program for executing, on a computer system,  processing of
performing, in a network environment in  which a plurality of wireless
networks for performing  guaranteed time slot transmission in every
predetermined  transmission frame period between wireless communication
apparatuses coexist, time slot assignment in a  transmission frame period
in the. wireless networks,  comprising the steps of: receiving a request
for  constructing a new wireless network; performing time slot  assignment
with a time slot unassigned area set in an own  wireless network in
response to the construction request;'  and transmitting time slot
assignment information in the  own wireless network. 27 15 June 2005
According to twelth aspect of the present  invention, there is provided a
computer- readable program for executing, on a computer system,  processing
of performing, in a network environment in  which a plurality of wireless
networks for performing  guaranteed time slot transmission in every
predetermined  



transmission frame period between wireless communication  apparatuses
coexist, time slot assignment in a  transmission frame period in the
wireless networks,  including the steps of: transmitting a request for
constructing a new wireless network to any of the  existing wireless
networks; receiving time slot  assignment information from any of the
existing wireless  networks; and performing time slot assignment in an own
wireless network on the basis of the time slot assignment  information. The
computer programs of the tenth through the  twelfth aspects of the
invention define 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 28 15 June
2005 fifth aspect of the invention. Installing the computer programs of the
eleventh and twelfth aspects of the  invention on a computer system
realizes a cooperative  operation on the computer system to obtain the same
effects as those of the seventh aspect of the invention. The above
embodiments 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 terminal
apparatus,  which operates as a wireless base station for performing
wireless communication with other communication terminal  apparatuses
within a wireless network associated with the  first embodiment of the
invention. FIG. 3 is a block diagram illustrating a  configuration of a
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 29 15 June 2005 configuration
of a TDMA frame for use in the wireless network associated with the first
embodiment of the FIG. 5 is.a diagram illustrating' how two personal.
piconet 1 and a second piconet 2 exist as spatially FIG. 7 is a diagram
illustrating.a configuration of .a transmission frame for use in a piconet
associated with 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 4 diagram illustrating an example of an operation. sequence between a
control station:l1 of the. first ..piconet.I piconet.  .FIG. 10 is a
diagram illustrating.-a transmission. frame for use iii a process. of
.setting an unassigned area in each of the first piconet 1 and the. .second
piconet 2. 15 June 2005 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.. 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 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 flowchart describing a processing operation
of a control station for constructing piconets 



in order to realize the operation, sequence shown in FIG. 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 whiie forming a parent and. interference by
each. other while forming a parent and . 15 June 2005 daughter
relationship. FIG. 1.7 is a diagram illustrating another example of an
operation sequence for realizing the coexistence of two piconets havinga
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. 7.7 .. FIG. 1.9 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 interfer'.ence.by.each other in accordance with the operation
procedure. between the piconets shown in. FIG. 17. data transmission based
on the-UWB scheme.  



This. invention will be. described in further detail by way of;example with
reference.to the accompanying 15 June 2005 A. The first embodiment Now,
referring to FIG. 1, there is shown a conceptual configuration of a
wireless communication system practiced as a first embodiment of the
invention. As shown in FIG. 1,. a wirelessly base station. (hereaf,ter
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  asa 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 thebase.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 slave
may constitute. a. grandchild network by.. 



using other MSs as slaves.. Referring to FIG_.2, there is schematically
shown a 1 5 June 2005 configuration of a communication terminal apparatus,
which operates as a wireless base station for wirelessly communicating with
other communication terminal  apparatuses within a wireless network
associated with the  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 arandom access channel (RACH) signal received from an MS
to. output 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 



issued the transmitting r  The scheduler 115.-performs.. resource
assignment of the. MS from which the transmitting request has been .issued
and outputs the resource-assignment information to  15 June 2005 a beacon
inserting section 116. The beacon inserting  section 116 inserts the
resource assignment information obtained in the scheduler 115 into the.
transmitting data  and outputs the transmitting data to a modulating
section 117 as a transmitting signal. The modulating section 117 modulates
the transmitting signal and outputs the modulated send signal to a radio
transmitting. section118.. 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 withthe 



invention. A downstream. signal transmitted from a BS or an MS s received
by-a radio receiving.. section 122 via an antenna121. The radio. receiving
section 122.performs.'predetermined radio receiving processing (for
example.,. down-conversion and A/D 15 June 2005 conversion) on the received
signal and outputs the  resultant signal to a demodulating section 123. The
demodulating section 123 demodulates the  processed signal to output
receiving data. The 'demodulating 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'perform time division  multiple
access.(TDMA) communication The. frame configuring section 129
frame-configures the transmitting .15 June 2005 data for the parent network
and outputs the configured data to a modulating section 130. Also, when
performing a  transmitting request operation on the BS or a MS functioning
as the BS, the frame configuring section 129 .inserts a transmitting
request signal into the. 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 -1.30.  The modulating section . 130.':modulates the
transm.itting .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 1.31 performs
predetermined  15 June 2005 radio transmitting processing (for example, D/A
conversion and up-conversion) on the modulated signals and transmits the
processed signals to the BS or the MS functioning as the BS via an antenna
121 as an upstream signal. Referring to FIG. 4, there is shown a
configuration  .of a 'DMA 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, a.s shown in the upper portion of FIG. 4, the BS shown in FIG. I
assigns resources to user A, user B, assignment information is contained in
the beacon -of -the user B, and user C, in this order.. This resource and
user C-. Namely, the. beacon is. followed by user A, 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  15 June 2005 communication control section 127 performs control,
so that the communication with the BS is made during a period in which the
resource is assigned. The MS-A. accepts resource requests (transmitting
requests) from-the MS-D and the MS-E, which become the slaves of the MS-A.
These transmitting requests are made by the RACHin 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 the resource assignment f FIG. is
performed on the user D and the user E. Namely,, the resource' assignment
is performed  oh.. the user D and the user E in this order after the 9 15
June 2005 beacon. Consequently,. because the resource assignment is
performed on the slave communication terminals within the scope of the
resources. assigned to the master apparatus, the interference and
disturbance 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.) in the next frame by the RACH in the.
contention partition and the MS-A performs the resource assignment this
request, the MS (MS-D or MS-E) of the resource. assignment by the next
beacon. Then, the MS (MS-D or MS-E) performs 15 June 2005 communication
based on the resource assignment  information carried by the beacon. Thus,
in the present embodiment, each communication  terminal, which is the slave
of the wireless base station  in the parent network, recursively' has the
wireless-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, r GHz to 1 5 June 2005 10 GHz) becomes about 1_
Therefore, the bandwidth of this  scheme is ultra wide as compared with
those bandwidths  used in wireless LANs based.on the so-called W-CDMA 



scheme, cdma 2000 scheme, and SS (Spread Spectrum) and  OFDM (Orthogonal
Frequency Division Multiplexing). 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-MOps 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  



15 June 2005 transmitting and receiving apparatuses. When the wireless
communication scheme according to the present embodiment  is applied to the
UWB wireless transmission, no resource  overlapping is caused to
effectively avoid interference,  thereby allowing performing the UWB
wireless transmission  without causing the networks to disturbance each
other. In the above-mentioned embodiment, there are three :MSs, which are
th.e..sla- es.,o.f_ 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 



and.MS-C. In this case, the resource scopes of these 15 June 2005 daughter
networks do not overlap either, so that no  disturbance takes place between
the daughter networks. B. The second embodiment Referring to FIG. 5, there
is shown the existence of two personal area networks spaced.from each
other. what follows, a. small-scale personal area network is also  called a
"piconet." In the figure, the first piconet: 1. is constituted. by a first
control station 11 called a coordinator and a  plurality of wireless.
communication apparatuses 12, 13, 14, and so on which constitute the first
piconet 1. The second..piconet 2 is constituted by d second control station
21. called a coordinator and a plurality of wireless. communication
apparatuses 22, 23, and so a 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::sane frequency channel without
spatially Referring to FIG. 6, there is shOwn a state interfering. each
other. 



in. which the first piconet 1 and the'SeQ6.ndpiconbt-2 exist in a spatially
overlapping manner.: -44 15 June 2005 In the figure, 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 service areas of. the first
piconet I and the second 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.and12 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-directional
-arrows shown. For example, one piconet :other-piconet' from the beacon
information and sets. the 



understands the. state-of,guaranteed time slot of the -piconet' as.
anunassigned' area of the own piconet, thereby 5 June 2005 'allowing the
coexistence of both piconets on a same frequency channel for piconet
operation. Referring to FIG. 7, there is shown a configuration of a
transmission frame for use in the piconets 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 istatio.n...to the  network at the beginning of the frame, a
content access  period (CAP) 32 in which information about the processing
be. executed when getting into the network for example 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 in the beacon informnaton, 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 wireles.s network l in diagram of a configuration of a
wireless communication accordance with a multiplex transmission method
called  dynamic TDMA (Time Division Multiple Access) in the  contention
free period 23. Referring to FIG. 8, there is shown a schematic 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 15 June 2005 The control, section 67. controls the.sequence
of a data transmission processing in the wireless  communication apparatus
..ii a centralized manner.  



in response;: toa notification 603' for wireless request 604-in the _
wireless buffer 63 of ' wireless 15 June 2005 transmission if guaranteed
time slot transmission is  .required and sends this request to a control
station 10-8 by use of the contention access period (CAP) in the
transmission frame.. Namely, in this configuration.,. the reservation
request 605 for transmission is wirelessly .transmitted from the antenna 65
via the wireless communication section 64. A 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 6.7 as a control.
signa 1 612. The control section 67, determines whether the signal is a
reservation. request from another 'wireless communication apparatus .
constituting -the piconet. The -tide slot assignment information-based on
this decision is constituted as a beacon signal, and is wirelessly
transmitted at the ...the, beacon. signal 605 'of' that.frame is
transmitted into the piconet from the antenna 65via the Receiving. the.
beacon signal from the other piconet,  



the wireless communication apparatus 10 can analyze the  beacon information
by the control section 67 and set the  .area, which affects the information
transmission of the .other piconet, as an unassigned area in the own
piconet. The beacon signal 605 including. the specification such an
unassigned area is wirelessly transmitted into  the. piconet. from the.
antenna 6.5 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  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.:   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 15 June 2005 sets the wireless
communication section 64 in accordance  with that instruction to perform
signal reception in a predetermined times relation. 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 frame period. signal 604 and passes the
reconstructed information-to the interface buffer, . 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,
Ref erring to FIG.. 9, there is, shown an example of .an.operation.sequence
to be..perforined between the first control station.11 of.the-first the:
control. 



station 21, of the .second piconet .2.. To be more FIG.. shows a'
procedure,of..setting unassigned areas in the first piconet.1 and the.
second picoriet 2 . while receiving.the beacon information by the control
station 1I of the first piconet.1 and the control station 21 of the second
piconet 2. In the example. shown, it is assumed  that the control station
1.1 and the control. station 21 of 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, the first piconet 1 and the second piconet 2 are
separated enough each cannot receive the beacon if .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: 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.  15 June 2005 information from
the control station 21 is received, the  control station 11 of the first
piconet 1 sets the  unassigned area. for the second 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. 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, the - UWB . wireless communication .
scheme in. which data are. spread. over an extremely wide.. frequency
-band,  plurality of piconets,can be made: coexist.. by performing. 



the above-mentioned' time slot 'assignment. Then, if the= control station-
1.1: of the' first  piconet 1`cannot receive the beacon information of the:
second piconet 2 because of a dynamic - change in the .52. communication
environment (for example, the movement of  the wireless communication
apparatus) (P5), the. control station 11 of the first piconet 1 can clear
the setting this unassigned area. 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 Land 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 is 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.
53 15 June 2005 frame of the first piconet 1, the unassigned area for the
second piconet2. In the example shown, the first piconet I performs the GTS
assignment in the own piconet in the CFP. area.in ..a concentrated manner
and, by minimizing . thel ength o 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. he 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 cQntrol.'station:21 minimizes the length 



of the CAP area and sets the area for use by-the first A the stage. shown
.ii. FIG.. 13, in.'response to that the.''first receive';the
beacon.-information. of-each other, the setting In the example shown; each
of the first piconet 1, 15 June.2005 and. the second piconet 2 uses the
entire frame period for its piconet transmission,. so. that the GTS
assignment in  the CFP area . is made in a redundant manner and the CAP
area is. set longer for an enough margin. In the examples shown in FIGS. 9
through 13, the control stations operate as equals to each other, so that
two picone.ts using a same frequency channels can coexist.  Obviously, the,
equal .operation ..of eacl4.contro1. 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 Si, 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. the
procedure itself for setting. the control station in . station by
foil-owing ' a predetermined --process. However, each piconet is
not.directly associated..with:the key 15 June 2005 concept of the present
invention so that the description  of this procedure is skipped. If the
wireless communication apparatus is not the control station, the decision
of decision block S1 is No  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
st:.ep.,..S,2_. 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.unas.signed 'found set, then 



unassigned area is, s'et as'.an. area..for use by.the .own 15 June 2005
assignment of contention free period (CFP) is duplicated  with the other
piconet, existing around. If. GTS assignment is found duplicate with the
other  piconet, then theGTS assignment of the own piconet is changed in
step .S6. If the GTS assignment is found not  duplicate,.the process of
step S6 is skipped. In step S7; it is 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 510.
If 'theGTS 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 $11, 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 ia FIG 9,.  thereby allowing the coexistence of a
plurality of 



piconets using a swine frequency channel: without 57. interfering each
other. In the UWB wireless transmission., if two or more  UWB wireless
networks, which are uncoordinated with each other, 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 a  .heavy
interference may be caused. depending on the. positional relationship
be.twaen- 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. ..The third
embodiment the above-mentioned second.. 'embodiment., a the
control.station.of each'piconet executes the same plurality of'piconets
operate as equals to each other and '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, .-plurality of piconets.usng a same.
frequency channel 



realize: coexistence without interfering each. other while 15 June 2005
forming a parent and daughter relationship among them. Namely, the parent
piconet assigns a time slot for use for the daughter piconets and the
daughter piconets use the time slot assigned by the.parent piconet to
perform time slot assignment 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 picone.ts.
Obviously, some of.the terminal grandchild piconets by:likewise realizing
control station capabilities. Also, the control station of the parent
piconet may assigntime slots '(or  unassigned. area) the -parent. piconet
may prepare an  of-`the procedure or participation between the.piconets, 



thereby realizing the ; coexistence:ofthe piiconets without 15 June 2005
interference therebetween. Consequently, according to the present
embodiment,  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 moved thereto from another space, the problem of network contention may
be solved to resources) In .addition., an existing. .network may assign
suitably perform the dynamic assignment of time slots (or 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) . .Ref erring to::FIG. 1.5, .
there -is- shown an example of operation sequence%.for .realizing:the
coexistence.o   



two piconets usng-a same frequency channel without ...int:erfering, 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  15 June
2005 independently operating a network without forming a parent.and
daughter relationship in advance First, it.is assumed that the control
station of piconet B could receive the beacon of piconet B (P11).
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
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.(P14.). In response, the. control station of.piconet A- returns
a. time slot assignment, to the control. station of piconetB (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
tune slot as.si'gnment. result .  The The . time, slot .assi-gnmen.t is
returned in a method in.  which :the. control station of piconet A
notifies, within piconet A,-a beacon written. with the.tirime. slot
assignment in, piconet A, for example. Alternatively, the .control' station
of..piconet A may directly send a transmission frame written with time slot
assignment, information to  the control station of,pi:conet B (a direct
frame) In the latter, the control station of piconet B may confirm the
reception of the transmission frame to the control station of piconet A
(P16.). The control. station of piconet A notifies the  beacon
within..pi.conet . A (P17) The. bea.con.. indicates the  information that
time slot assignment is made for'piconet 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.whichpiconet 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  apparatus
built'in piconet B can request the control station of piconet B; for a
'time slot assignment. (Pl9) In response,. the control. station of piconet
B reassigns a portion the time slot.assigned-by piconet A before to notify
it. 15 June 2005  First, the existence of, detected by'.receiving a beacon"
signal from an adjacent apparatus. of piconet B may return.a reception
confirmation. (P21) In UWB-wireless transmission,. if two or more
uncoordinated 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,'ddepending.on the
positional relationship  between receiving/. transmitting apparatuses,.
a...he.avy  interference occurs. If the operation sequence between piconets
shown in FIG. 215 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 interference therebetween:while
forming a parent and daughter relationship therewith. Actually, this the
:processing operation' is realized by the control. section '[5 June 2005
station for example (step S21). If the beacon signal has been received from
an  adjacent station, it is attempted to participate in this  existing
adjacent piconet as a daughter piconet. In this  case, the address
information of the adjacent station  piconet is obtained from this beacon
information (step  S22). Next, the obtained address information is compared
with the address information of the local station to  determine whether the
address of the local station is  newer (step S23). If the address of the
local station  found is newer, the participation request is sent to the
control station of the adjacent piconet (step S24) and  determines whether
the participation approval from the  adjacent piconet has been received
(step S25). Upon  reception of the participation approval (step S25), the
operation of participating into this adjacent piconet  is completed. As a
result, the daughter piconet can be  constructed with the adjacent piconet
being the parent  



piconet. Subsequently, the transmission time slot  necessary for the local
station piconet may be  estimated. Next,a time slot request is sent to the
control  station of the adjacent piconet, which is the parent  piconet
(step S26). If a time slot assignment comes from 64 15 June 2005 that
control station (step S27), the reception  confirmation is returned to that
control station  (step S28). Subsequently, the operation of the piconet of
the  local 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  local station occurs, the communication may
be performed  by reassigning this assigned time slot. On the other hand, if
no beacon signal has been  received from the adjacent station in step S21
or the  address of the local station obtained from the adjacent  piconet is
found not newer in step 523, then the  possibility for the local 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  to participate in the local 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. 65 15 June 2005 Next, when a
time slot request has been received  from this adjacent station (step S32),
it is determined  whether the assignment of the time slot request is
practicable (step S33). If the time slot assignment is  found practicable,
the time slot assignment is sent to  that adjacent station (step S34).
Subsequently, the piconet of the local 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 66 15 June 2005 may not necessarily sense the
existence of daughter  .piconets in the same space. Referring to FIG. 17,
there is shown another example of an operation sequence for realizing the
coexistence of twopiconet5 by avoiding the interference therebetween while
forming a parent and daughter relationship therewith. It is assumed that,
in the parent  .piconet and the daughter pidonet-, the network. is operated
with the transmission frame period having the structure shown in FIG. 7.
From the control station of the parent..piconet, beacon signal of the
parent PiConLet is, sent to the daughter piconet -in aL predetermined
period (P31) On the.side of the control station. of the daughter piconet~
when 'constructing the daughter piconet . I a time .slot assignment-request
(an unassigned.GTS)-is sent:.as. 



"the daughter piconet's con'striictibn.request in the contention access
period (CAP')  .of' the..parerit piconet (P32) from:.the.
daughter'.-pi.con.etf. the..cbntro.1 stati:on -of the., parent pidonet'sets
the'unassi . gnedLarea for--the daughter'. .piconet because a daughter-.
piconet construction request. has been..received and~tra-nsmits a'next
parent pitone . t  15 June 2005 beacon signal including the unassigned area
information, thereby notifying the unassigned GTS'(P33) Receiving the
parent piconet beacon signal including the unassigned area information, the
control station of the daughter piconet starts operating the  daughter
piconet in that unassigned area,. transmitting a daughter. piconet beacon
signal (P.34). At this moment, the  .area that is used for, the. t;
ranism.issi.on 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 piconet,may use its own
unassigned 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
picoriet 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 .dynamic.
assignment' of assign resources to any other network. that newly. appears
15 June 2005 Subsequently, the beacon signal.of the parent piconet is
transmitted by use of the unassigned area of  the daughter piconet (P35) In
UWB wireless transmission, if two or more uncoordinated 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 maybe e.ffectively.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.interf.erence therebetween in accordance. with', the.operation
procedure'between.piconets Shawn 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 1 5 June 2005 the parent piconet. First,
in step.S41, it is determined whether the wireless communication apparatus
itself is operating as the control station. 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 cor muni.cation_.,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 which this processing routine comes to an end. If
the .not been received,. the decision of step S42 is No,. upon 



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.' practicableto..set the,
corresponding`transmission time If the unassigned area cannot:. be set, the
'decision. comes to an.end. If the unassi-gned. area.. can be set, :then
15 June 2005 it is determined-in step S45 whether a change is .necessary to
the existing time slot assignment.. If the change is necessary then the
time slot assignment in the parent piconet is changed in step .S46. If the
change is not necessary, the process of step 54'6  is skipped. In step
547,, 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 Operation . is.. realized.' by
the control 'section 67 of the 



the piconets shown in FIG. 17. Actually, this processing wireless
communication-apparatus 10 that operates as _.the. control station of the
daughter piconet by :executing predetermined program codes. First; in step
S51, on & basis of user .instruction  for example,  it is. determined'
whether. the 'wireless communication apparatus has received an-instruction
for. operating as the control station... 15 June 2005 If the wireless
communication apparatus has not  received the instruction, the decision
block S51 is No, upon which this processing routine comes to an end. If the
wireless communication apparatus has received the  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.instep 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 instep S54._ In step S55,. 



the daughter.piconet construction request is'.transmitted .No ., and the
procedure 15 June 2005 returns to step S54, in which the transmission time
slot  necessary for the daughter piconet is estimated again,  transmitting
a daughter piconet construction request to .' the parent piconet. On the
other hand, if the setting of the unassigned area in the parent piconet has
been 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 .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 15 June 2005 contending
each other on a same frequency band,. excellent .wireless communication
control apparatus and wireless.  communication control method which allow
the. suitable  control of the. communication operation in each of a
plurality of wireless 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 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  15 June 2005
assignment of time slots (or resources). As described and according to the
invention, beacon signals are transferred between the control stations
existing on a same channel, which allows to understand  the frame structure
of the destination 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 If. the control,stationof the own network
does not .networks coexist on a same channel. 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: Alternatively,
one control. station may issue a  network construction request to.the other
control station,  thereby performing time slot assignment between the
networks. The construction 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. 15 June
2005 CLAIMS: 1. A wireless communication control apparatus  comprising: 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 recursive
resource assignment in accordance with a transmission  request included in
an upstream signal of a second  network, wherein said wireless
communication control  apparatus is operating as the control station of
said  second network, while communicating with said first  network. 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: 77 15 June
2005 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  communication terminal apparatus in accordance with said  



resource assignment information; and performing resource assignment to a
second  communication terminal apparatus within a scope of  resources
assigned to said first communication terminal  apparatus from said wireless
base station apparatus in  said first communication terminal apparatus in
response to  a transmission request from said second communication
terminal apparatus under the control of said first  communication terminal
apparatus. 4. The wireless communication control method  according to claim
3, wherein, in response to a  transmission request from an other
communication terminal  apparatus under the control of said second
communication  terminal apparatus, said second communication terminal
apparatus recursively performs resource assignment to  said other
communication terminal apparatus with a scope  of resources assigned to
said second communication 78 15 June 2005 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  transmission frame to a first station which constitutes a  



first network with a station which assigns resource period  at least to a
local station; and assigning a second resource period within said  first
resource-period to a second station that  constitutes, a second network
with at least said first  station. 6. A wireless communication system based
on time  division multiplexing, comprising: a first station constituting a
first network with a  station which assigns a resource period to a local
station to communicate with an other station constituting  said first
network; and a second station 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. 79 15 June 2005 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 79a 



15 June 2005 said wireless networks comprising:. a signal detecting means
for detecting a signal from an other of said wireless networks; 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 a signal detected by said signal . detecting means.,;.
and.... 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
claim. 8, wherein said time' slot assigning means clears. the setting.' of
the. unassigned. -area in the. own, wireless   onse to that said signal
detecting means 



does not detect the signal from an other of said wireless' 15 June 2005
networks. 10. The. wireless communication system according to claim 7,
wherein 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. 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
al-transmission frame .period within said .wireless networks, comprising: a
signal. detecting means. for detecting a signal from another: 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 an 



a time .-slot  transmission :time slot on which guaranteed time slot
transmission is performed ,on'an other of said wireless  15 June 2005
networks to a. wireless communication apparatus in an own wireless network.
.12. The wireless communication control apparatus  according to claim 11,
wherein said time slot assigning 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 wireless 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. 



per-forming in a network environment in which a plurality wireless networks
for. performing guaranteed. time slot 15 June 2005 period between wireless
communication apparatuses coexist, time slot assignment of a transmission
frame period within 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..o.f said .wi.rel,ess. 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.wir.eless networks. to a wireless
communication apparatus in an own.wir.eless 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 -another of said
wireless networks  wireless network. The::wireless communication control.
method 



according to claim 16, -wherein said time slot assigning. step clears . the
..setting of the 'uriassigned area in the own wireless network; in response
to that said signal  detecting:. step.. does not. detect .the signal. from
an other 15 June 2005 of said wireless networks. 18. The wireless
communication control method according to claim 15, wherein said time slot
analyzing step . 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 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 respons e 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; transmitting -means. 'for''
transmitting time. slot 84 15 June 2005 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. 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 slat assignment information .and
notified .in the corresponding wireless network.  24. The wireless .
communication system according to  15 June 2005. new wireless network of
the setting of a transmission time-slot is transmitted to a control station
of said new wireless network. 25. 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 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 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 ..wireless:
networks.  28.- A wireless communication. control- .method for  pperfor
ling, in: a network environment, in- which ' a plurality of wireless
networks for performing guaranteed=time slot,. 15 June 2005 period between
wireless. communication apparatuses. coexist, time slot assignment in a
transmission frame period in  said wireless networks, wherein. a request
for constructing a ..new wireless network is transmitted to any of. said
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 of wireless networks for
performing guaranteed time slot performing,. in a network environment in
which a plurality 



transmission in every predetermined transmission frame. period between
wireless. communication apparatuses coexist, time-slot .assignment request
for constructing. a. new wireless network; a`. transmissi-on ''time  in a.
transmission =frame. -period in 15 June 2005 according to claim 31, wherein
said construction request is a request for participating into any. of said
existing  wireless networks. 33. The wireless communication control
apparatus  according 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 311 wherein
a transmission frame for notifying said-new wireless network.of information
to a:control station. of' said new wireless. network.  



that .36.A wireless 'communication control method for performing, in a
network environment in which a plurality transmission ,in every
predetermined transmission on frame` period between wireless communication.
apparatuses coexist, 15 June 2005 said. wireless networks, wherein in
response to the reception of a request fore constructing anew wireless
network, a transmission time  slot for said.new wireless network is set.
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. 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 89 15 June
2005 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,: 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'As. 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 predetermined transmission frame.
period between wireless  in a transmission frame period in said wireless
networks,  15 June 2005 comprising the steps of: receiving a request for
constructing a new wireless  network; performing time slot assignment with
a time slot  unassigned area set in an own wireless network in response to
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, wireless network to. any . of said. existing wireless
receiving time slot . assignment information from any in an-.own wireless 






