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| nvention’ The present invention relates to a radi o conmuni cation

system a transmtting apparatus, a radi o conmmunication control apparatus,

a receiving apparatus, and a radio conmunication nethod suited to transfer

of ‘asynchronous data and isochronous data anong a plurality of term nals.

2. Description of the Related Art As! conput ers have becone highly
functional, it has been frequently performed that a plurality of conputers
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AND RADIO COMMUNICATION METHOD

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a radio communication
system, a transﬁitting apparatus, a radio communication
control apparatus, a receiving apparatus, and a radio
communication method suited to transfer of asynchronous data
and isochronous data among a plurality of terminals.

2. Description of the Related Art

As computers have become highly functional, it has been
frequently performed that a plurality of computers are
connected to form a local area network (LAN) in order to
share files and data and to transﬁer data and electronic
mai;. In a conventional LAN, computers are connected by
wire with the use of optical fibers, coaxial cables, or
twisted pair cables.

In such a wired LAN, since connection work is required,
it is difficult to form a LAN easily. In addition, cable
wiring is troublesome in a wired LAN. Therefore, a radio
LAN has drawn attention as a system which releases the user
from wiring required for the conventional wired LAN. In

this system, data boll@sion is avoided by the use of carrier



gonnected to forma local area network (LAN) in order to share files and
‘data and to transfer data and electronic mail. In a conventional LAN,
conputers are connected by wire with the use of optical fibers, coaxial
cables, or tw sted pair cables. In such a wired LAN, since
connection work is required, it is difficult to forma LAN easily. In
addition, cable wring is troublesone in a wired LAN. Therefore, a radio
LAN has drawn attention as a system which rel eases the user fromwring
required for the conventional wired LAN. In this system data collision is

avoi ded by the use of carrier - 2-
sense mul ti pl esé'}fsféeﬂﬁl(&?){@ BEeRS! [ ESvn VP _;ﬂﬁn&% QheHSasgitrdfous
transferred. Figs. IA aﬁd 1B agd Figs. 2A to 2C roughly show radi o

data is transferred.

Figs. 1A and 1B and Figs. 2A to 2C roughly show radio
data communication methods with the conventional technology.
Figs. 1A and 1B illustrate CSMA communication. Each
communication apparatus'formed of a personal computer and a
communication unit senses whether a carrier signal is on a
transfer path prior to communication. When there is no
signal, the apparatus can start transmission. A
communication apparatus "A" starts data transfer since there
is not a carrier signal on the transfer path. On the other
hand, since a communication apparatus "B" senses the carrier
signal sent from the communication apparatus “A" on the
transfer path, it does not transmit data. After a time “t*"
generated by a certain random number elapses, the
communication apparatus "B" again senses a carrier signal.
When there is no carrier signal on the path, the apparatus
can transmit data. In CSMA, data may collide with each
other on a transfer path. Therefofe. each communication
apparatus monitors a'transfer path after data transfer, and
if collision occurs, the data is again transmitted after a
certain time period. A control station for controlling
communication is not required in CSMA.

Figs. 2A to 2C illustrate polling communication. In

this method, a control station for controlling communication



_data conmmuni cation nmethods with the conventional technology. Figs. 1A and
"1B illustrate CSMA communi cation. Each comruni cation apparatus forned of a
personal conputer and a conmunication unit senses whether a carrier signal
is on a transfer path prior to comunication. When there is no signal,

t he apparatus can start transm ssion. A conmunication apparatus "A" starts
data transfer since there is not a carrier signal on the transfer path. On
the other hand, since a communication appgratus "B" senses the carrier
signal sent fromthe conmunication apparatus "A" on the transfer path, it
does not transmt data. After a tine "t" generated by a certain random

nunber el apses,_the._ . i i Us, R i e . ier
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transmt data.addhGeMe coaktitaying 4 ifastdd.n eAEhcontrel exatadn ansfer
pat h. Therefore,” each communi cation apparatus nonitors a transfer path

after data trafsdwintiandy ihqadrés soreaudc wommunieatdba appagatus . -
transmtted after a ceértain tinme period. A control station for controlling
conmmuni cat i on wietheir i¢gbrsedata GSNpe transmitted. In Figs. 2A to 2C, a

communication apparatus “af is induired of first. When the

communication apparatus "a" has data to be transmitted, it

transmits the data. After thié transmission, the -

communication apparatus "b" is then inquired of. Wheﬁ it

has data to be transmitted, it transmits the data. In this

method, data does not collide with each other on a transfer
" path.

In recent years, it has been required that data, such
as sound, music, and a motion picture, be transferred
through such a radio LAN. Such data is usually large in
size and needs to maintain continuity in time. When such
data is to be transferred in the above conventional system,
a data transfer rate may'increase or decrease according to
the increase or decrease of traffic in a transfer path:

_ When other data transfer is not performed and traffic
is light on a transfer path, the specified transfer rate is
ensured and transfer can be performed without any problems.
If the traffic is heavy on the transfer path, however, a
data delay becomes large and the transfer rate decreases.

Therefore, to eliminate this delay, the receiving side needs

to have a very large buffer. In_ some cases, data becomes



Figs. 2Ato 2Cillustrate pol I ing communication. In this method, a contro
"station for controlling comunication

- 3- is provided to control comruni cation by each comruni cati on apparatus
constituting a system The control station sequentially inquires of each
comuni cati on apparatus whether it has data to be transmtted. In Figs. 2A
to 2C, a communication apparatus "a" is inquired of first. Wen the

comuni cation apparatus "a" has data to bejtransmtted, it transmts the
data. After this transm ssion, the comunication apparatus "b" is then
inquired of. Wien it has data to be transmtted, it transmts the data. In

this met hOd’iggéﬁpgﬁtgeZn 0t pROL! hd8n ¥ {h €3 rIdRItion Brt hanstesn path.

In recent yearfs, een required that data, such
picture or sound is paused.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a radio communication system, a transmitting
apparatus, a radio communication control apbaratus, a .
receiving apparatus, and a radio communication method which
suppress a delay time to a low level and ensure a constant
transfef rate without being affected by an increase or
decrease of communication traffic.

The foregoing object is achieved in one aspect of the
present invention through the provision of a radio
communication system including a plurality of radio
communication terminals and a radio communication control
terminal for controlling radio communication, including:
radio communication means having transmitting means and
receiving means; and radio communication control means -
having controlling means, transmitting means, and receiving
means for controlling communication performed by the radio
communication means, wherein asynchronous data and/or
isochronous data is transferred through a radio
communication path for comhunication among a plurality of
the radio communication means.

The foregoing object is achieved in another aspect of

-

T THIS SHEET HAS BEEN
IThis Sheet Has Be ' ' REPLACED

I




~as sound, nusic, and a notion plcture be transferred through such a radio
"LAN. Such data is usually large in size and needs to maintain continuity
in tinme. Wien such data is to be transferred in the above conventi onal
system a data transfer rate may increase or decrease according to the
I ncrease or decrease of traffic in a transfer path; When ot her data
transfer is not perfornmed and traffic is light on a transfer path, the
specified transfer rate is ensured and transfer can be performed w thout
any problens. |If the traffic is heavy on“the transfer path, however, a
data del ay becones large and the transfer rate decreases. Therefore, to

elimnate thig del g%ssenttgg GRAELSh N Rhleh "BRADrdvAsTBYC R ¥CEYalsr 0¢

buffer. In so ecores
- 4- communication method used between a plurality of radio

communication terminals and a radio communication control
terminal for controlling radio communication, wherein[ when
communication is performed among the plurality of radio
communication terminals through a radio cpmmunicatipn path,
asynchronous data and/or isochronous data is tfansferrgd
through the radio communication path.

As described above, asynchronous data and isochronous
data can be transferred through a radio communication path
with which communication is performed among a plurality of
radio communication terminals. o

The foregoing object is achieved in still another
aspect of the present invention through the provision of a
transmitting apparatus for transmitting information data in
units of frames, including: means for requesting
information-data transmission and for transmitting
information related to the information data in a first time
region of a frame; means for receiving information
indicating &hether communication according to the request is
allowed and if the communication is allowed, for receiving
information related to a second time region, in which
communication is allowed, in the frame; and means for
transmitting the information data in the second time region

according to the information.
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dintermttent. This means that reproduction of a notion picture or sound is
‘paused. - SUMVARY OF THE | NVENTI ON Accordi ngly, an object of the
present invention is to provide a radio comruni cation system a
transmtting apparatus, a radio comruni cation control apparatus, a

recei ving apparatus, and a radi o conmuni cati on nethod which suppress a
delay tine to a low |l evel and ensure a constant transfer rate wthout
bei ng affected by an.increase or decreasegof communication traffic.

The foregoing object is achieved in one aspect of the present invention

t hrough the provision of a radio conmunication systemincluding a

plurality of radi op,&QPREYsaall 8B EEE N H3heh ARbA 1Adie?d GABEHEECashOGL
control termnal for confrolllng radio comunication, including: radio

conmuni cat i onoEeans Podsewt tisiticn tBroaghsthadprewision rE @means; and
radi o communi cation control neans having controlling neans, transmtting
means, and reeeaubngttimgneetlerd diont tobhsngttingbetermatiiope dedandd by t he
radio units of frames, including the steps of: requesting
information-data transmission and transmitting information
related to the information data in a first time region of a
frame; receiving information indicating whether .
communication according to the request is allowed and if the-
communication is allowed, receiving information related to a
second time region, in which communication is allowed, in
the frame; and transmitting the information data in the
second time region according to the information.
As described above, sincé data is transferred in units
of frémes, a transmitting apparatus transmits a transmission
request and inforﬁation related to information data in a
first region in a frame, and the transmitting apparatus
transmits the information déta in a second time region, in
which communication is allowed, in the frame, the
information data is transmitted at a constant transfer rate
without being affected by an increase and decrease of
traffic during communication.
The foregoing object is achieved in a further aspect of
the present invention through the provision of a radio

communication control apparatus for controlling information-

data communication performed in units of frames among a
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_comuni cation neans, wherein a radi o comunication path for comunication
anong a plurality of said radio communication neans is operable to
transfer asynchronous data or isochronous data and is operable to transfer

asynchronous data and i sochronous data together The foregoi ng
object is achieved in another aspect of
-5- the present invention through the provision of a radio comunication

met hod used between a plurality of radio_ gommunication termnals and a
radi o communi cation control termnal for controlling radi o communicati on,
wher ei n, when connunication is performed anong the plurality of radio

conmuni cat i On ﬁm} &Y Sof NHELUGN c%n&.@%aae@aﬁuaefﬁiﬂﬁs Patdbiludsyicheangus
data and ronous data is transferred

for receiving a transmission request of information data and
for receiving information related to the iﬂformation data in
é first time region in a frame; determination means for
determining whether transmission of the information data is
allowed in a second time region in the frame, according to
the received transmission request; and means for assigning
the second time region to the transmission if the
transmission is allowed according to the determination
result of the determination means and for transmitting the
assignment information, and if the transmission is not
allowed, for transmitting information to that effect.

The foregoing object is achieved in a yet further
aspect of the present invention through the pfovision of a
radio communication control method for controlling
information-data communication performed in units of frames
among a plurality of radio communication terminals,
including the steps of: receiving a transmission request of
informatioﬁ data and receiving information related to the
information data in a first time region in a frame;
determining whether transmission of the information data is
allowed in a second time region in the frame, according to
the received transmission request; and assigning the second
time region to the transmission if the transmission is

allowed according to the determination rgsult of in the
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_through the radi o communi cation path. As descri bed above, asynchronous
"data and i sochronous data can be transferred through a radi o conmuni cati on
path w th which communication is perforned anong a plurality of radio
comuni cation term nals. The foregoing object is-achieved in stil

anot her aspect of the present invention through the provision of a
transmtting apparatus for transmtting information data in wunits of
frames, including: nmeans for requesting _ifnformation-data transm ssion and
for transmtting information related to the information data in a first
time region of a frame;, means for receiving information indicating

‘whet her conmugl £al, Jg&@%qprs%ggaha thEnERILERg | fhe Adumthernd if the

comuni cation s a for “receiving mation related to a second
time region, iprdhhEtiorOERMNIIFaAtheNticanshio¥esh i rdie ainemwea,and means
for transmtting the information data conprising asynchronous data and
| sochr onous datansii ttine damotmiaitienr egi that actHsack.ng to the i nformation

As described above, since a transmission request of
information data and information related to the information
data are received in a first time region in a frame, and a
second time region is.assigned to transmission of the .
information data according to these received pieces of
information, control can be performed such fhat the
information data is transmitted at a constant transfer rate
without being affected by traffic during communication.

The foregoing object is achieved in a still further
aspect of the present invention through the provisioﬁ of a
receiving apparatus for receiving information data in units
of frames, including: means for receiving information
related to a second time region in a frame,  in which
information data is transmitted, in a first time region in
the frame; and means for receiving the information data
according to the information related to the second time
region.

The foregoing object is achieved in a yet still further
aspect of the present invention through the provision of a
receiving method for receiving information data in units of
frames, including the steps of: receiving in a first time

region of a frame information related to a second time

pammas | o
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- 6- The foregoing object is achieved in yet another aspect of the
‘present invention through the provision of a transmtting nmethod for
transmtting information data in wunits of franes, including the steps of:
requesting information-data transm ssion and transmtting information
related to the information data in a first tinme region of a frane;
receiving information indicating whether comunication according to the
request is allowed and if the conmunicatign_is allowed, receiving
information related to a second tine region, in which conmunication is
allowed, in the frane; and transmtting the information data conpri sing

asynchr onous 92P§°ﬂngnlé£§Q5gescrﬁ%agﬂlbﬂ § HeosR&PIh tdd® ilsegi on according

to_the i nfor above, since data is transferred in
units of fraRpansAittédsidd irteARARGALHE LhEEMAt ol ddtRNABcoHTIRAG to

the information related to the second time region.

As described above, since information related to a
second time region in a frame in which information data is
transmitted in a first time region is received and
information data is received dccording to the received.
information, the information data is received at a constant
transfer rate without being affected by'traffic during
communication and a delay in receiving isochronous data is
reduced.

According to the preseﬁt invention, the radio
communication control terminal for controlling information-
data transfer is provided together with the radio
communication terminals which transfer information data.
The radio communication unit of the radio communication
control terminal sets the time period required for
information-data transfer by each radio communication
terminal within one frame period. According to the present
invention, since TDMA is performed in units of frame periods,
a constant transfer rate is always ensured without being
affected by an increase or decrease of communication traffic.

Since a constant transfer rate.is always ensured, even
when iéochronous data such as motion—picture data and sound

data is transferred, a delay time is suppressed to a low
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request and information related to information data in a first regionin a
frame, and the transmtting apparatus transmts the information data in a
second time region, in which communication is allowed, in the frane, the
information data is transmtted at a constant transfer rate wthout being
affected by an increase and decrease of traffic during conmunication.

The foregoing object is -achieved in a further aspect of the present

i nvention through the provision of a radi,g _communication control apparatus
for controlling information- data comunication perforned in units of
frames anong a -7- plurality of

radi o conmunicat i on &e inals, i | i : ; VA
C jonal s, Jngludi 0g: ,iEaNge 4 adfERIAPAR ¢+
transn133|oni?¥ﬁ e3t d#_ln 3Fna I on data gnd ?or recéﬁglné;infgfnation
related to tReekpf-Of FBLh O UM Briiy side.
According to the present invention, since transfer can
be performed with isochronous data and asynchronous data

being placed together, data transfer with a higher degree of

freedom is allowed.

BRIEF DESCRIPTION OF THE DRAWINGS

'Figs. 1A and 1B are views used for describing CSMA
communication.

Figs. 2A to 2C are views used for describing polling
communication.

Fig. 3 is a block diagram showing outlines of a radio
LAN system to which the present invention is applied.

Figs. 4A to 4C are views showing frame structures.

Fig. 5 is a flowchart of transmission processing
according to the present invention.

Fig. 6 is a flowchart of receiving processing according
to the present invention.

Fig. 7 is a flowchart of communication control
processing according to the present invenfion.

Fig. 8 is a block diagram showing a configuration of a
radio communication unit in a radio communication control
terminal.

Fig. 9 is a view showing a spectrum of a transfer



a first time region in a frame; determ nation nmeans operable to determne
“whet her transm ssion of the information data as asynchronous data and
operable to determ ne whether transnmi ssion of the information data as

i sochronous data is allowed in a second tine region in the frane,
according to the received transm ssion request; and neans for assigning
the second tinme region to the transmssion if the transmssion is allowed
according to the determ nation result OH_ t he determ nation nmeans and for
transmtting the assignnent information, LAd if the transmission is not

al | owed, for transnitting infornatlon to that effect. The foregoi ng
obj ect is achieved_ in, a pect of the present invention
t hr ough t he §P89$8F8n of a Jigﬁggﬁﬁﬁnlcatlon control nethod for

controlling inf %{?t | - f’s’?‘t@ VAR TURLEA L NG LSEF OB ITRA él@nﬁ'i' génekatisnes
anong a plurality radi o communi cation termnals, ~including the steps

of 1 recei vi ng pa theaBspMSHé lod equest  of |nfornat|on data and receiving
information related to the information data in a first tinme region in a
frame; determ ni pggwhet hies arwiemnhssﬁoﬁonfdeheribﬁmgrqnﬁ @Hmﬂaﬂaihsa
allowed in a second tinme region in the frame, accordin
-signal in the OFDM method accordlng to an em odlment of the
present invention.
Fig. 12 is a block diagram showing a configuration of a

radio communication unit in a radio communication terminal.

DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will be
described below. In the present invention, data is
transferred in units of fraﬁes, each f;ame being divided
into a control-data transfer time region and an information-
data transfer time region. In the control-data transfer
time region, control information is transferred between a
communication control station and each communigation
apparatus. Acqording to a data transfer request from each
communication apparatus obtained during the transfer, a
data-transfer time region ié assigned to each communication.-
apparatus within the information-data transfer time region
in a frame. In the information-data transfer time region,
asynchronous data and isochronous data are transferred. The
asynchronous data includes program data and still-picture

data, and the isochronous data specifies time information



the received transm ssion request; assigning the second tinme region to
‘the transmssion if the transmssion is allowed according to the '
determnation result of in the , - 8-
determ nation step and transmtting the assignnent information, and if the
transm ssion is not allowed, transmtting information to that effect; and
all ow ng bot h asynchronous and i sochronous information data within a
single second tine region. As descrihed above, since a transm ssion
request of information data and information related to the information
data are received in a first time region in a frane, and a second tine

[0Ls" oot SRR Eodd P BT SR pR Rl Morh Mt Wher dlak g0 (110 12

the plurality of data items are transferred within this
information-data transfer time region py time division in a
frame.

Fig. 3 shows outlines of a radio LAN system to which
the present invention is applied. The radio LAN system, to
which the present invention is applied, includes a plurality
of radio communication terminals 101A, 101B, ... and a radio
communication control terminai 102. The radio communication
terminals 101A,_101B, ... are forﬁed of radio communication
units 104A, 104B, ... and data terminals 103A, 103B, ...
such as computers, both of which are connected. A unique
address is assigned to each of the radio terminalé 1014,
101B, .... The address may be assigned in advance when the
system is configured, or may be dynamically assigned every
time communication is performed. ‘The radio communication
control terminal 102 is formed of a radio communication unit
105 and a data terminal 106 both of which are connected.
Detailed configuration of the radio communication units 104A,
104B, and 105 wili be described later.

. Between the‘plurality of radio'terminals io1la,
101B, ..., information data is transferred through antennas
100A and 100B. Control data is transferred between the
radio communication control terminal 102 and the plurality

of radio terminals 101A and 101B, through the antennas 100A



information data is transmtted at a constant transfer rate w thout being
‘affected by traffic during conmmruni cation. The foregoing object is
achieved in a still further aspect of the present invention through the
provi sion of a receiving apparatus for receiving information data in units
of frames, including: neans for receiving information related to a seecond
time region in a frame, in which information data is transmtted, in a
first time region in the franme; and neangzfor receiving the information
data conprising asynchronous data and isochronous data according to the
information related to the second tine region. The foregoing object is

achieved I a,Xgt1 508 |dnd Wl BftenfaPesh 86 Sdfiieeiita CBKARALEAELS OUG

t he prOVISlon (0] recel vi ng net receIVIng information data in
units of fraHEﬁweérﬂ%ﬂ@'M:ﬂ"Qe&h&ﬁ&lﬁf 10IX£€i0ABg .i.n .a The Stadisre region

of a frame information related to a second tine
communication control terminal 102 can be configured only by
the radio communication unit 105.

The radio communication units 104A, 104B, ... in the
radio communication terminals 101A, 101B, ... are
respectively formed of transmitting sections 11ia, 111B, ...,
receiving sections 112A, 112B, ..., and control sections
113A, 113B, .... The transmitting sections 111A, 111B, ...
and the receiving sections 112A, 112B, ... are formed such
that data communication can be performed by radio in the
orthogonal frequency division multiplexing (OFDM) method.
Switching circuits 114A and 114B switch between the
transmitting sections 111A and 111B, and the receiving
sections 112A and 112B.

The radio communication unit 105 in the radio
communication control terminal 102 is formed of a
transmitting section 115, a receiving section 116, and-a
control section 117. The transmitting section 115 and the
receiving section 116 are formed such that data
communication can be performed by radio in the OFDM method.
A switching circuit 119 switches between the transmitting
section 115 and the receiving section 116. The radio
communication unit 105 in the radio communication control

terminal 102 is provided with a resource-information storage



-9- region in the frame, in.which information data is transmtted; and
‘receiving the information data conprising. asynchronous data and

i sochronous data according to the information related to the second tine
regi on. As descri bed above, since information related to a second
time region in a frame in which information data is transmtted in a first
tinme region is received and information data is received according to the

received. information, the information ais received at a constant
transfer rate wthout being affected by traffic during conmmunication and a
delay in receiving isochronous data is reduced. According to the

present. i venti0gont i AGL Ot SOMRNEHAR GAELER:ISH HIMLdPTto the

controlling inrormation- data transfer is provided together with the radio
conmuni cat 1 of jf@r Fﬂaﬂ%& 4Bk £hndd ansfericn Ha@nBatbRful8tat ion Neerdicia

communi cation unit of the radi o conmunication
for data communication. This resource-information storage
section 118 is formed, for example, of a memory.

In this system, data communication is performed by the
OFDM method. One frame is formed, for example, of 147455
symbols (corresponding to four milliseconds) of the OFDM
method, and data is transmitted in the frame in the time
division multiple access (TDMA) method.

At the top of one frame, the radio communication unit
105 in the radio communication control terminal 102
transmits an M-sequence code for acquiring synchronization.
The radio communication units 104A, 104B, ... in the radio
communication terminals 101A, 101B, ... receive the M-
sequence code for acquiring synchronization and set the
timing of data transmission and receiving with this
receiving timing being used as a reference.

When the radio communication terminals 101A, 101B, ...
have datg communication requests, the radio communication
units 104A, 104B, ... in the radio communication terminals
101A, 101B, ... sends transmission requests to the radio
communication unit 105 in the radio communication control
terminal 102. According to the transmission requests and
the resource information, the radio communication unit 105

in the radio communication control terminal 102 determines



control termnal sets the tinme period required for information-data
"transfer by each radio comunication termnal wthin one frane period.
According to the present invention, since TDVA is perfornmed in units of
frame periods, a constant transfer rate is always ensured w thout being
affected by an increase or decrease of conmunication traffic. Since a
constant transfer rate is always ensured, even when isochionous data such
as notion-picture data and sound data j§“§[ansferred, a delay tine is

suppressed to a | ow - 10 - | eve
and there is no need to provide a |arge-capacity buffer at the receiving
si de. Accar di 4 i /RN o can be
vorForma vi oY SbiphBshIon N GRE HpelndedinBies heelele
communication terminals 10la, 101B, ..., and sends control

information, including the transmission time periods, to the
radio communication units 104A, 104B, ... of the radio
communication terminals 101A, 101B, .... The radio
communication units 104A and 104B of the radio communication
terminals 101A and 101B perform data transmission and _
receiving according to the assigned transmission time
periods. Data is transmitted or received with the M-
sequence code for acquiring synchronization being used as a
timing reference, which is sent at the top of a frame.
Figs. 4A to 4C show a configuration of a frame. As
shown in Fig. 4A, one frame is formed of a control—data
transfer time region 200 and an information-data transfer
time region 201. In the control-data transfer time region
200, the M-sequence code for acquiring synchronization is
disposed and communication information is transferred
between the radio communication unit 105 in the radio
communication control terminal 102 and the radio
communication units 104A, 104B, ... in the radio
communication terminals 101A, 101B, .... According to the
information obtained by_this transfer, a data transfer time
is specified to each data in the information-data transfer
time region 201 for the radio communication units 1044,

104B, ... which have had transmission requests, and a data-



bei ng placed together, data transfer with a higher degree of freedomis

~al | oned. BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. .1A and 1B are
views used for describing CSMA conmuni cati on. Figs. 2A to 2C are
views used for describing polling comunication. Fig. 3 is a block

di agram showi ng outlines of a radio LAN systemto which the present

I nvention is applied. Figs. 4A to 4C are views showi ng frane

struct ures. Fig. 5is a flowhart of .transm ssion processing

according to the present invention. lg. 6 is a flowhart of

recei ving processing according to the present invention. Fig. 7is a

flowchart of QE%H%EEEaéﬁéﬁhéf”%§(%fs'QEQEQSSing according to the present

i nventi on. 1'g. 'S a bloc diagran1shomnng a configuration of a

radi o communi cat i Ofls UWddcribed v, CaNlith CatasE®O i@ ist epethalied
to each data in the information-data transfer time regioh
201 to keep a resource for data transfer. When transfer of
information data is finished, the resource is released and
it can be used for another data transfer.

In the above embodiment, the control-data transfer time
region 200 and the information-data transfer time region 201

. are definitely separated. Their relationship is not limited
to this condition. The control-data transfer time region
200 and the information-data transfer time region 201 may be,
for example, overlapped. In this case, the radio
communication unit 105 receives a transmission request from
the radio - communication units 104A, 104B, ... at any time,
and assigns a data transfer time in units of frames
according to the received transmission request.

Fig. 4B shows a configuration of the control-data
transfer time region 200 in details. The M-sequence code
for acquiring synchronization is disposed at the top. The
radio communication unit 105 in the radio communication
control terminal 102 performs polling to the radio
communication units 104A, 104B, ... of the radio
communication terminals 101A, 101B, .... Polling may be

performed at the same time to all terminals constituting the

system. Alternatively, it is sequentially performed to each



Fig. 9 is a view showing a spectrumof a transfer wavef or m

in the OFDM net hod. Fig. 10 is a view used for describing signal
generation in the OFDM net hod. Fig. 11 is a view used for describing
one synbol in a signal in the OFDM net hod according to an enbodi nent of
the present invention. Fig. 12 is a block diagram show ng a
configuration of a radio comunication unit in a radi o comunication
term nal . DESCRI PTI ON OF THE PREFERREDBﬁNBCDINENT An enbodi ment of
the present invention will be described Delow. In the present invention,
data is

terminal. The radio communication units 104A, 104B, ... of

the radio communication terminals 101A, 101B, ... send

acknowledgments (ACKl and ACK2) to the radio communication
unit 105 of.the radio communication control terminal 102 in
response to the polling.

An acknowledgment is formed of a transmission request
from the radio communication units 104A, 104B, ... of the
radio communication terminals 101A, 101B, .... The
transmission request includes the address of the source
terminal which will perform transmission and the address of
the transmission destination. In addition, it includes
region request information, such as the size of data to be
transmitted and a data rate. It may include identification
information indicating whether the data to be transferred is
asynchronous data or isochronous data.

According to the acknowledgment sent in this way, the
radio communication unit 105 of the radio communication
control terminal 102 generates control information for-
channel assignment. This control information is sent to the
radio communication units 104A, 104B, ... of the radio
communication terminéls 101A, 101B, ... which have sent
transmission requests. The radio communication terminals
101A, 101B, ... transfer data at the specified time region
according to this control information.

In the above case, the radio communication unit 105



transferred in units of franes, each frame being divided into a

‘control -data transfer time region and an information- data transfer tinme
region. In the control-data transfer tinme region, control information is
transferred between a communication control station and each conmuni cation
apparatus. According to a data transfer request fromeach comunication
apparatus obtained during the transfer, a data-transfer tine region is
assigned to each comruni cati on apparatu éMthln the information-data
transfer tine region in a frame. In the information-data transfer tine
regi on, asynchronous data and i sochronous data are transferred. The

asynchr onous dat g, J0ck bes, Pre0raDniaed (AR hiL! Bl aes 3l dnsad the

i sochr onous BSF spec |es I me 1Tntormati

- 12 - and;pgs! Uﬂ@&s,m).t.'Pnnplt@{él%n@%q—aa@aseﬂa&sﬁ@é &infd region 200
and receives acknowledgments. The procedure is not limited
to that in this case. Polling may be omitted in a small
system or if data collision is avoided in an appropriate
method.

In the above case, the M-sequence code for acquiring
synchronization is disposed at the top of the control-data
transfer region 200. The position of the code is not
limited to this position. Since frames are continuoﬁsly
transmitted, the M~§equence code fér acquiring
synchronization can be disposed at a different position in
the control-data transfer region. Furthermore, instead of
the M-sequence code, other sequence cbdes, such as a Gold-
sequence'code, Barker-sequence code, and Kasami code, can be
used for acquiring synchronization.

Fig. 4C shows a configuration of the infor@ation—data
transfer time region 201 in-detail. In this case, five
fqdio communication terminals TR1l, TR2, TR3, TR4, and TRS
send transmission requests and data transfer is performed.
In the information-data transfer time region 201, the time
period from a time t; to a time t,' is assigned to the
terminal TR1. In the same way, the time period from a time
t, to a time t,' is assigned to the terminal TR2, the time

period from a time t; to a time t3' is assigned to the



plurality of data itens are transferred wthin-this information-data
“transfer tine region by tine divisionin a frane. Fig. 3 shows
outlines of a radio LAN systemto which the present invention is applied.
The radi o LAN system to which the present invention is applied, includes"’
a plurality of radio comunication term nals 110A, 101B, ... and a radio
comuni cation control term nal 102. The radi o communi cation termnals
101A, 101B, ... are fornmed of radio commu écatlon units 104A, 104B,

and data termnals 103A, 103B, ... such gs conputers, both of which are
connected. A unique address is assigned to each of the radio terninals

1017 1018, eoomsnllie 1A 08 PRYoBE0RRS) WS 1 ASKARCOINENL AN ¢ SYEL O

is confi gure ynam ca assl| gned every tl nme conmmuni Cét | on i's

per f or med. Thé‘séﬂﬂiéa GRTHHBI €akhPRal OFY | AInd i PleriBd Efoh 04 MBthdfta
radi o conmuni cation unit 105 and a data terminal 106 both of which are

connected. Dl al ltachec@yf i peiradsighed tohaheadeeminANUTRE AL BaRhubEt 8hd 04A,
104B, and 105 will be described later. Between the plurality of radio
term nal s 110erminals TR1, TR2, TR3, TR4, and TR5 acquires

synchronization by the M-sequence code disposed at the top

of the control-data transfer time region, sets a timer, and

performs data transfer at the assigned time region.

In the information-data transfer time region 201, as
shown in Fig. 4C, asynchronous data (indicated by ASYNC
data) and isochronous data (indicated by ISO data) can be
sent together. It is preferred that a series of isochronous
data be transferred at substantially the same time region in
each frame, that is, at substantially the same position in
each frame. Since a transfer time region is specified in
advance in a frame for each transfer data, a stable transfer
rate is ensured.

In Fig. 4C, the asynchronous data and the.isochronous
data are used together in the information-data transfer time
:rqgion 201. The data types used are not limited to this
case. Only asynchronous data, or only isochronous data may
be transferred. In the above case, a plurality of radio
communication terminals perform transmission in the time
region. The way of transmission is not limited to this type.
Transmission from one radio communication terminal may be

exclusively performed.



101B, ..., information data is transferred through antennas 100A and 100B.
‘Control data is transferred between the radio comruni cati on control
termnal 102 and the plurality of radio termnals 101A and 101B through

t he ant ennas 100A - 13 - and 100B
and an antenna 120 to control data conmunication between the radio
termnals 101A, 101B, .... The radio communication control term nal 102
can be configured only by the radio commygication unit- 105. The radio
comruni cation units 104A, 104B, ... in the radio comrunication termnals
101A, 101B,-... are respectlvely formed of transmtting sections 111A,

LR et ViR0RRS AP oy, ggtad sotiigiegecit iy 1ioA

sections 112Apodilfdns -in ahe fargefatUeh-data transfer time region 201.
The positibn of asynchronous data is not limited to this
position. It can be configured, for example, that a region
for transferring asynchronous data is specified in advance
at a certain position in the region 201 and asynchronous
data is first disposed at that region. In this case, it is
preferred that when mény pieces of isochronous data are
requested to be transmitted, isochronous data be able to be
disposed at this region for asynchronous data. |

By referring to Figs. 5 to 7, transmission and
receiving at the fadio communication units 104A, 104B, ...
in the radio communication terminals 101A, 101B, ..., and an
operation of the radio - communication unit 105 of the radio
cbmmﬁnication control terminal 102 will be described below.
A case will be taken in which the radio communication
terminal 101A (that is, radio communicafion unit 104A)
transmits information data to the radio communication
terminal 101B (that is, radio communication unit 104B).
'Fig. 5 is a flowchart of transmission in the radio

communication unit 104A. The radio communication unit 104A
is first set to an idle state (step S10), and frame
synchronization is achieved.at a constant interval. The
unit 164A waits for a transmission request from the radio

communication terminal 101A (step S1l1). When the radio



t hat data conmuni cation can be perfornmed by radio in the orthogonal _—
*frequency division nmultiplexing (OFDM nethod. Switching circuits 114A and
114B switch between the transmtting sections 111A and 111B, and the
receiving sections 112A and 112B. The radi o communi cation unit 105 in
the radio conmunication control termnal 102 is fornmed of a transmtting
section 115, a receiving section 116, and a control section 117. The
transmtting section 115 and the receiqiag section 116 are fornmed such

that data comrunication can be performed by radio in the OFDM net hod. A
switching circuit 119 switches between the transmtting section 115 and

the receivi ”gcéxﬁr&&ﬁﬁfhéfo@x tH¥inddi 9018088NEE: CAL{:Uhilisls 1505 rbfublbe £&di 0
comuni cation contro termnal 102 is provided with a resource-information
storage the radio communication unit 104A, the processing proceeds

to a step S12.

In the step S12, according to the transmission request
seﬁt from the radio communication terminal 101A, a region
request is sent tq the radio communication unit 105 in the
radio control terminal 102 (hereinafter called just the
radio communication unit 105). The radio communication unit
105 determines whether the requested data transfer time can
be ensured in the information-data transfer region 201
according to this transmission request, and sends a notice
based on this determinatién to the radio communication unit
104A, which will be described later. In a step S13, the
radio communication unit 104A receives this notice, and
determines whether transmission is allowed in the next step
S14. If it is determined that transmission is not allowed
due to, for example, a lack of the data transfer time region,
the processing is returned to the step Sll.

When it is determ;ged in the step S14 that transmission
is allowed, the radio communication unit 104A starts
transmitting information data, that is, data transfer, to
the transmission destination, the radio communication unit
104B, in the next step S15. The region-assignment notice
sent from the radio communication unit 105 includes, for

example, the data transfer start. time t,, which has been



- 14 - section 118 for storing resource information related to the tine
*period assigned to each radio communi cation termnal for data

comuni cation. This resource-information storage section 118 is forned,
for exanple, of a nmenory. In this system data comunication is
performed by the OFDM nethod. One frane is forned, for exanple, of 147455
synbol s (corresponding to four mlliseconds) of the OFDM nethod, and data
is transmitted in the frame in the tinme _ dipvision nultiple access (TDVA)
met hod. At the top of one franme, the radio comrunication unit 105 in
the radi o communi cation control termnal 102 transmts. an M sequence code

for acquiri ngaéxﬂané&nt&%ﬂ@r}adlm%om%ecaeﬂayr\a&ﬂ | QAR $nk04A, 1048,

inthe ra conmuni cation termnals 101A, 101B, ... receive the M

sequence code;hebrmgaibn i dit S WithsFerZ #iingNragdos €201 heactbsaigg ofo dat a
transm ssion and receiving with this receiving timng being used as a

ref erence. thi¥\heime he ,r ddiformetmioni data ars tteransfeirsefQ1 Ahild Migitice.
have data comruni cati on requests, the radi o conmuni cation
may include the data transfer end time t,'."

When the transfer of information data is completed
(step S16), the radio communication unit 104A sends a region
release notice to the radio communication unit 105 to inform
that the transfer of the information data has been finished.
This notice may be formed of a code specified in advance.
Alternatively, without sending a special code, information
indicating that the transfer of the information data has
been finished may be sent as this notice. Receiving this
notice, the radio communication unit 105 releases the region
used for the transfer.

Fig. 6 is a flowchart of receiving in the radio
communication unit 104B, which corresponds to the flowchart
of transmission shown in Fig. 5. The radio communication
unit 104B is first set to an idle state (step $20), and
frame synchronization is achieved at a consfant interval.
When the radio communication unit 104B receives a receiving
command sent from the radio communication unit (step S21),
the unit 104B starts receiving information data in a step
§22. The receiving command includes time information (for
example, an information-data transfer start time t;)

indicating the transfer time region of the information data



units 104A, 104B, ... in the radio communication termnals 101A, 101B,
*sends transm ssion requests to the radi-o comunication unit 105 in the
radi o communi cation control termnal 102. According to the transm ssion
requests and the resource information, the radio comunication unit 105
In the radi o conmmuni cation control term nal 102 determ nes

- 15 - the transm ssion tine periods assigned to the radio comunication
term nals 101la, 101B, ..., and sends contrp _information, including the
transm ssion tine periods, to the radio conmunication units 104A, 104B,

of the radio communication termnals 101A, 101B, .... The radio

commmuni cat | on un Bgsséﬂg&én&é%%ﬂi .éo%uhge'aeismam CAS4EPN ab&bEENAL S
101A and 101B performdata transm ssion an
to this time, the information data is received.

When receiving of the information data ié finished, the
processing is returned to the step S21. The radio
communication unit 104B is set to a condition in which the
unit waits for a receivigg command sent from the radio
communication unit 105. The receiving end, which .
corresponds to the transmission flowchart, is determined by
receiving, for example, a special code sent from the
transmission source, the radio communication unit 104A. The
receiving end may be set when information-data transfer is
stopped.

Fig. 7 is a flowchart of a radio communication control
operation in the radio communicafion unit 105. This
flowchart is mainiy formed of processing performed in the
control-data transfer time region 200. The unit 105 is
first set to an idle state (step S30), and the M-sequence
code is transmitted at a frame interval for synchronization
aqqﬁisition. In the next step S$31, the unit 105 is set to a
condition in which it waits for a regiah release notice to
be sent from the radio communication unit which had
transmitted information data. When the radio communication
unit 105 receives the region release notice sent from the
radio communication unit 104A, for example, the processing

proceeds to a step S32. The information-data transfer



rece|V|ng according to the a55|gned transmssion tinme periods. Data is
“transmtted or received with the M sequence code for acquiring

synchroni zation being used as a timng reference, which is sent at the top
of a frane. Figs. 4A to 4C show a configuration of a frane. As shown
in Fig. 4A, one frane is forned of a control-data transfer time region 200
and an information-data transfer tinme region 201. In the control -data
transfer tine region 200, the Msequence,caode for acquiring

synchroni zation is disposed and comuni cation information is transferred
bet ween the radi o comuni cation unit 105 in the radio comunication

control ‘term/ W% oh0¢ éeﬂ'fi@& £681 e &‘H&"ﬂén'c%}nhﬁmcaﬂiéﬁ dOAA 108 - .. 0N

the radio Ri'cabion termnals 101A, .... According te the
infornation qhtiakeed. by this transfer, a data transfer time is specified
to each data in the information-data transfer tinme region 201 for the
radi o comrmuni cat i whthunithis kMifion 1@lBase., . thai castramee Haapt fams thesi on
requests, and a data-
information-data transfer of the radio communication unit
104A in the information-data transfer time region 201 is
returned. Resource information formed of, for example, the
information of radio communication units performing -
transmission and receiving, and transfer-time information is
stored in the resource-iﬂformation storage section 118.
Among the stored resource information, the related
~ information is deleted to release the region. Thus, the
resource is returned.

On the other hand, if a region release notice is not
received in the step S31, the processing proceeds to a step
$33, and it is determined whether a transmission request
from the radio communication units 104a, 104B, ... has been
received. This is determined, for example, according to
acknowledgments returned when the radio communication unit
105 performs polling to the radio communication units 104A,
104B, .... A radio communication unit which will transfer
information data transmits information related to the
information data as a transmission request, such as the data
rate of the information data to be transferred, the number

of bits to be transferred per frame, and the time required

for the transfer.



- 16 - transfer channel is assigned. As descri bed above, a data
‘transfer time is specified to each data in the information-data transfer
time region 201 to keep a resource for data transfer. Wen transfer of
information data is finished, the resource is released and it can be used
for another data transfer. In the above enbodi nent, the control-data
transfer time region 200 and the information-data transfer tine region 201
are definitely separated. Their relationshjgp_is not limted . to this
condition. The control-data transfer tinme region 200 and the

I nformati on-data transfer time region 201 may be, for exanple, overl apped.

In this case, the xadiQyidP PP Hnsal kPAnYRiLsiOP FERRISMES thet FARGNHERGON
request from the radi o conmunication units 104A, 104B, ... at any tiIne,

and assi gns ardabarteansfiedlkd® im alditep SB4Lr anh thdeocHesRihg,t he

recei ved transm ssion request.
whether the information-data transfer time region 201 has a
sufficient time period for transferring the data required by
the transmissioh request is checked. According to this
check result, it is determined in the next step S35 whether
the data required by the transmission request is allowed to
be transferred.

If the information-data transfer time region 201 has an -
insufficient time period for transferring the data required
by the fransmission request and it is detérmined that data
transfer is not allowed, a communication-not-allowed notice
is sent to the corresponding radio communication unit in a
step S36, indicating that the information data is not
allowed to be transferred.

On the other hand,'when it is ﬁetermined.in the step
S35 that transmission is allowed, the processing proceeds to
a step S37. The fesource information stored in the
resource-information storage section 118 is changed and the
remaining resource is updated. In the next step S38, a
communication-allowed notice is sent to the corrésponding
radio communication unit, indicating that the information
data is allowed to be transferred. This communicatioh-
allowed notice includes the transfer-time information

assigned in the information-data transfer time region 201.



Fig. 4B shows a configuration of the control-data transfer time region 200
‘in details. The M sequence code for acquiring synchronization is disposed
at the top. The radio conmunication unit 105 in the radi o conmunication
control termnal 102 perforns polling to the radio conmunication units
104A, 104B, ... of the radio communication termnals 101A, 101B

Polling may be perforned at the sane tine to all termnals constituting
the system Aternatively, it is sequentjally perforned to each

- 17 - termnal. The radi o conmunication units 104A, 104B, ... of = the
radi o communi cation termnals 101A, 101B, ... send acknow edgnents (ACK1l

and ACK2) to the radife COHIREI &iMd Or‘cneuryrbcégéegf cbPe SPSH A i BRI RIheat | on
control terminal 102 in response to the polling.
flowcharts shown in Figs. 5 to 7 are separate ones. These
processes can be performed in parallel to each other.

Configurations of the radio communication units 104A,
104B, and 105 will be described below in detail. Fig. 8
shows a configuration of the radio communication unit 105 in
the radio communication control terminal 102. In Fig._8,
there is shown a communication controller 11. Through this
communication controller 11, data is transferred with a data
terminai.'

Data to be transmitted, sent from the controller 11 is
supplied to a differentially encoded quadrature phase shift
keying (DQPSK) modulation circuit 12. The DQPSK modulation
circuit 12 modulates the data to be transmitted by DQPSK.

The output of the DQPSK modulation circuit 12 is sent
to a serial/parallel conversion circuit 13. The
serial/parallel conversion circuit 13 converts serial data
to parallel data. The output of the serial/parallel
conversion data is sent to an inverse fast Fourier transform
(IFFT) circuit 14. The IFFT circuit 14 performs mapping
from the data to be transmifted to data in the frequency
domain, and applies inverse Fourier transform to convert to
data in the time domain. The output of the IFFT circuit 14
is sent to a parallel/serial conversion circuit 15.

The serial/parallel conversion circuit 13, the IFFT



An acknow edgnment is forned of a transm ssion request fromthe radio
:comuni cation units 104A, 104B, ... of the radio comunication termnals
101A, 101B, .... The transm ssion request includes the address of the
source termnal which will performtransm ssion and the address of the
transm ssion destination. In addition, it includes region request

I nformation, such as the size of data to be transmtted and a data rate.

It may include identification infornaquﬁ,Lndicating whet her the data to
be transferred is asynchronous data or i'sochronous dat a. According to
t he acknow edgnment sent in this way, the radio conmunication unit 105 of

the radi o comyunj ¢atjpn a@%ﬁ%ﬁggﬁ%%gﬁkﬁgkelgglgggg&@%gﬁnpQ?%ﬁﬁﬁgingrnation

for channel “assrgnnent. ormation Is sent radi o

communi cat i ORoHQPbles 1044 wWPB -carriehr SAgnaadby tKEOMORIM GRithea .t ermi nal s
101A, 101B, ... which have sent transm ssion requests. The radio '

conmuni cat i orhkeeoFDAahsthdd 1 Ayitt) ke use bfansprurabity aif tdub speciktired
time region according to this control information. In the above case,
the radi o cofounedacirthogenallipmat a frequency interval £, such that

inter-code interference does not occur, a low-bit-rate
signal is assigned to each sub carrier to obtain a high bit
rate as a whole. )

Fig. 9 illustrétes the spectrum of transfer waveforms
in the OFDM method. As shown in Fig. 9, a signal is
-transferred with the use of sub carriers orthogonal to each
other at a frequency interval f, in the OFDM method.

In OFDM, signal generation is performed by mapping the
signal to be transmitted onto the frequency domain and
converting it from the frequency domain to the time domain
by IFFT. Conversely, demodulation is performed by taking a
received waveform at an interval of f, and converting the
signal on the time domain into the signal in the frequency
domain by FFT. |

In the above case, as shown in Fig. 10, the
serial/parallel conversion circuit 13 converts 51 samples,
which are the output of the DQPSK modulation circuit 12, to
parallel data, and maps onto-the frequency domain. The
output of the serial/parallel conversion circuit 13 is
converted to daté in the time domain by the IFFT circuit 14.

The IFFT circuit 14 outputs an effective symbol with 64



- 18 - performs polling to each of the radi o communication units 104A,
-104B, ... in the control-data transfer tinme region 200 and receives
acknow edgnents. The procedure is not limted to that in this case.
Polling may be omtted in a small systemor if data collision is avoided
in an appropriate nmethod. - In the above case, the M sequence code for
acquiring synchronization is disposed at the top of the control-data
transfer region 200. The position of the cgde is not limted to this
position. Since frames are continuously transmtted, the M sequence code
for acquiring synchronization can be disposed at a different position in

the control - dgi g heansfer dé%ﬁ‘yﬁteEVEEhganiﬁht'é?ﬂﬁﬁﬂ%(ﬂé ddaeaMteegnesce
code, ot her sequgnce codes such as a

effective symbol with the 64 samples.

Therefore, in this case, as shown in Fig. 11,

symbol, which has 72 samples, is formed of the effective

symbol having the 64 samples and the guard interval having

the 8 samples. A symbol period Tsymber is, for example 1.953

microseconds, a sample period Tsample is. for example, 27.127

nanoseconds, and a sample frequency fsampie is. for example;

36.864 MH=z.

In the OFDM method, since data is separately

transmitted with a plurality of sub carriers, the time

required to one symbol becomes long. Because the guérd

interval is provided in'the time axis, the data is unlikely

to be affected by jitter and multi-paths. The guard

interval is set to have a length about 10% to 20% of that of

the effective symbol. }

In the OFDM method, it is required that the effective

symbol be taken out of a continuous receiving.signal iﬁ FFT
in demodulation and FFT be applied. Even if an error occurs
due to jitter in taking out the effective symbol, since the
guard interval is provided, the frequency components do not
change and only a phase difference is generated. Therefore,
demodulation is possible by performing phase compensation

with a known pattern being inserted into a signal, or by

eliminating the phase difference with the use of



sequence code, Barker-sequence code, and Kasam code, can be used for
sacqui ring synchroni zati on. Fig. 4C shows a configuration of the

i nformati on-data transfer tine region 201 in detail. In this case, five
radi o comunication termnals TR1, TR2, TR3, TR4, and TR5 send

transm ssion requests and data transfer is perfornmed. 1In the

I nformati on-data transfer tinme region 201, the time period froma tine
t[err] to atime tlerr]' is assigned to the _termnal TRL. .In the sanme way,
the tine period fromatime t2to atinet[err]' is assigned to the '
termnal TR2, the tine period froma tine t[err] to atine t[err]' is

assigned t0 \{§€ferentjal coding. In a usual QPSK modulationl@niy, termi nal

TR3, the tine perlog %ron1a time t[err] toatine t[err]' is assigned to

the term nal tIR4ngt BRotidEbPedd Bt Fox ladh b€l r]In the OFDM method,
the sensitivity deteriorates by only several decibels even
with a several-bit shift and deﬁodulation is possible.

In Fig. 8, the output of the parallel/serial conversion
circuit 15 is sent to a terminal 16A of a switch circuit 16.
The output of a maximum-length-code (M-sequence) generating
circuit 31 is sent to a terminal 16B of the switch circuit
16.

The output of the switch circuit 16 is sent to a
frequency conversion circuit 17. The frequency conversion
circuit 17 receives a local oscillation signa; from a ﬁLL
synthesizer 18. The signal to be transmitted is converted
to a signal having the specified frequency in the frequency
conversion circuit 17. It is considered that the 2.4-GHz
band, which is in a lower-frequency portion of the micro-
wave band, the 5.7-GHz band, and the 19-GHz band are, for
example, used as transmission frequencies.

The output of the frequency conversion circuit 17 is
sent to a power amplifier 19. The power amplifier 19 power-
amplifies the signal to be transmitted. The output of the
power amplifier 19 is sent to a terminal 20A of a switch
circuit 20. The switch circuit 20 switches at transmission
and at receiving. The switch circuit 20 is switched to the

terminal 20A side in data transmission. The output of the



toatinme t[err]' is assigned to the termnal TR5. Each of the termnals .
:TR1, TR2, TR3, TR4, and TR5 acquires synchronization by the M sequence
code di sposed at the top of the control-data transfer tinme region, sets a
timer, and perforns data transfer at the assigned tinme region. In the
I nformati on-data transfer time region 201, as shown in Fig. 4C
asynchronous data (indicated by ASYNC data) and isochronous data
(indicated by I SO data) can be sent togg%pej. It is preferred that a
series of isochronous data be transferred at substantially the sane tine
region in each frame, that is, at substantially the sane position in each

frame. Since a.transfer ti regi j speci.f.i Ln,;advance in a frane for
each transfePWi&Fg,cérg %EF§°t%%ﬁ§ é%§“1a%ea%§8gﬁ§u?éa. In Fig. 4C

the asynchronous gafg-@vbd he drsACRioRAESandahia 2 Usaskdtodet kg i n the
I nformation-data transfer time region 201. The data types used are not

limted to thiwtchacerc@nty2asy Ml ergtshdeifcudt 20is isddehedotts dheéa nay

be transferred. In the above case, a plurality of radio comunication

term nal s perffexitiinbla@®Bi stdenin ate negedving. The output of the
switch circuit 20 is amplified through a low noise amplifier
(LNA) 22 and then sent to a frequency conversion circuit 23.

The frequency conversion circuit 23 receives a local
oscillation signal from the PLL synthesizer 18, and converts
the received signal to an intermediate-frequency signal.
The output of the frequency conversion circuit 23 is sent to
a serial/parallel conversion circﬁit 24. The output of the
serial/parallel conversion circuit 24 is sent to an FFT
circuit 25. The output of the FFT circuit 25 is sent to a
parallel/serial conversion circuit 26.
The serial/parallel conversion circuit 24, the FFT

circuit 25, .and the parallel/serial conversion circuit 26
perform demodulation in the OFDM method. The )
serial/parallel conversion circuit 24 takes out effective
data, samples the received waveform at'an interval £,, and
coverts to parallel data. The output of the serial/parallel
conversion circuit 24 is sent to the FFT circuit 25. The
FFT circuit 25 converts the signal in the time domain to a
signal in the frequency domain. Demodulation in the OFDM

method is performed in this way by applying FFT to the

waveform sampled at the interval. f,.



region. The way of transmission is not linited to this type. Transm ssion
fromone radio communi cation term nal may be exclusively perforned.

- 20 - In Fig. 4C, the asynchronous data is disposed at any
positions in the information-data transfer tinme region 201. The position
of asynchronous data is not limted to this - position. It can be

configured, for exanple, that a region for transferring asynchronous data
is specified in advance at a certain poesjtion in the region 201 and
asynchronous data is first disposed at that region. In this case, it is
preferred that when many pieces of isochronous data are requested to be

transmtted, | SOC%Q”&&F%R& ot fed ﬁggaﬁfﬁgggeg£éfoé&g1§51w %15:%9&9”23“

asynchronous dat a referring to to 7, transm ssion and
is sent to a DQPSK demodulation circuit 27. The DQPSK

demodulation circuit 27 performs DQPSX demodulation
processing. The output of the DQPSK demodulation circuit 27
is sent to the communication controller 1l. The
communication controller outputs the received data.

A controller 28 controls the whole operations.
According to directions from the controller 28, the
communication controller 11 controls data transmission and
data receiving.

As described above, in this system, data is transmitted
in units of frames in the TDMA method. The M-sequence code
for acquiring synchronization is sent as one symbol at the
top of a frame. To implement such control, the radio
communication unit 105 in the radio communication control
terminal 102 is provided with the M-sequence generating
circuit 31, a resource information memory 30, §nd a timer 29:
At the timing of the symbol at the top of a frame, the-
switch circuit 16 is switched to the terminal 16B side.
With this operation, a one-symbol M sequence is transmitted
at the timing of the top of the frame.

When a transmission request is sent from the radio
communication units 104A, 104B, ... in the radio
communication terminals 101A, 101B, ..., the transmission

request is received. at the antenna 21, OFDM-demodulated in



receiving at the radi o communi cation units 104A, 104B, ... in the radio
scommuni cation termnals 101A, 101B, ..., and an operation of the radio.-
comuni cation unit 105 of the radio comrunication control term nal 102

wi |l be described below. A case will be taken in which the radio

comuni cation termnal 101A (that is, radio communication unit 104A)
transmts information data to the radi o communication termnal 101B (that
is, radio comunication unit 104B). . Fbg. 5 is a flowhart of
transmission in the radio comunication unit 104A. The radi o comuni cation
unit 104A is first set to an idle state (step S10), and frane

synchroni zat i Gk iFp2reuee 35, aDﬁ?@@I(i’élﬂodﬂaﬁ:re\dalln the pgpsk 104A waits

for a transm ssion request fromthe radio communication term nal 101A

(step S11). Wwwbddi@tiadi @ircuit 27, and sent to the communication - 21 -
controller 11. The demodulated received data is sent f£rom
the communication controller 11 to the controller 28.

The controller 28 is provided with the resource
information memory 30. This resource information memory 30
stores resource information :elated to the time period in a
frame assigned to each of the radio communication terminals
101A, 101B, .... The controller 28 determines the time
period. assigned to each of the radio communication terminals
101A, 101B, ... for transmission according to the received
transmission request and the remaining communication

'resources. The controller 28 sends control information for
this transmission assignment to the communication controller
11. Data sent from the communication controller 11 is
DOPSK-modulated in the DQPSK modulation circuit 12, OFDM-
converted in the IFFT circuit 14, and transmltted from the
antenna 21 to the radio communication units 104A and 104B in
the radio communication terminals 101A and 101B.

Fig. 12 shows a configuration of the radio
communication units 104A, 104B, ... of the radio
communication terminals 101A, 101B, .... In Fig. 12, the
data to be transmitted is input through a communication
controller 51. The data to be transmitted, sent from the

controller 51, is supplied to a DQPSK modulation circuit 52.



comuni cation term nal 101A sends a transm ssion request to the radio -
:comuni cation unit 104A, the processing proceeds to a.step S12. I n
the step S12, according to the transm ssion request sent fromthe radio
comuni cation term nal 101A, a region request is sent to the radio
comuni cation unit 105 in the radio control termnal 102 (hereinafter
called just the radio comunication unit 105). The radi o comruni cation
unit 105 determ nes whether the requestes data transfer time can be
ensured in the information-data transfer 8gion 201 according to this
transm ssion request, and sends a notice based on this determination to

the radio conguni él?%o‘&ﬁ]&ti%g‘léir@ﬁ%ﬁh%%iﬁédn%t%%s%bﬁgthaigrbe' na

step S13, the " Tadio communication unit 1 recel ves IS notice, and

det er m nes whelhetnid@d HysPopBkl.s al lowed in the next step Sl4. If it is
determned that transmssion is not allowed due to, for exanple, a |lack of

the data transfer mhHemut@gtodf thdep@PSKCassivlgtionr eincoed $» idesaitep S11.

Wien it is determined in the step S14 that transm ssion is allowed, the

radi o comuni tata cseximl/pb4Alsflacpgversion circuit 53. The
serial/parallel conversion circuit 53 converts serial data
to parallel data. The output of the serial/parallel
conversion circuit 53 is sent to an IFFT circuit 54. The
IFFT circuit 54 performs mapping from the data to be
transmitted to data in the frequency domain, and applies
inverse Fourier transform to convert to data in the time
domain. The output of the IFFT circuit 54 is sent to a
parallel/serial conversion circuit 55. The serial/parallel
conversion circuit 53, the IFFT circuit 54, and the
parallel/serial conversion circuit 55 convert to a multi-
carrier signal by the OFDM method.

The output of the parallel/serial conversion circuit 55
is sent to a frequency conversion circuit 57. The frequencx
conversion circuit 57 receives a local oscillation signal
from a PLL synthesizer 58. The signal to be transmitted is
converted to a signal having the specified frequency in the
frequency conversion circuit 57.

The output of the frequency conversion circuit 57 is
sent to a power amplifier 59. The power amplifier 59 power-
amplifies the signal to be transmitted. The output of the

power amplifier 59 is sent to a terminal 60A of a switch



transmtting information data, that is, data transfer, to the transm ssion
:destination, the radio communication unit 104B, in the next step S15. The
regi on-assi gnnent notice sent fromthe radi o conmunication unit 105

i ncludes, for exanple, the data transfer start. tinme t[err], which has

been - 22 - assigned to the radio
comuni cation unit 104A in the information-data transfer tinme region 201.
According to this tine t[err], informatigg data is transferred. This
notice may include the.data transfer end tine t[err]"'. When t he

transfer of information data is conpleted (step S16), the radio
comuni cat i onciRkdi A SeRESswi t&i @lrcdial B asNewieehéd tdecHadi o

communi cation unit 105 to inform that the transfer of the information data
has been fini téanlinal 60A side in data transmission. The output of the
switch circuit 60 is sent to an antenna 61.

A received signal at the antenna 61 is sent to the
switch circuit 60. The switch circuit 60 is switched to the
terminal 60B side at data receiving. The output of the
switch circuit 60 is amplified through an LNA 62 and then
sent to a frequency conversion circuit 63. The frequency
cénversion circuit 63 receives a local oscillation signal
from the PLL synthesizer 68, and converts the received
signal to an - -intermediate-frequency signal. The output of
the frequency conversion circuit 63 is sent to a correlation
detecting circuit 71 as well as to a serial/parallel
conversion circuit 64.

The output of the serial/parallel conversion circuit 64
is sent to an FFT circuit 65. The output of the FFT circuit
65 is sent to a parallel/serial cbnversion circuit 66. The.
serial/parallel conversion circuit 64,'the FFT-circuit-GS.
and the parallel/serial conversion circuit 66 perform
demodulation in the OFDM method.

The output of the parallel/serial conversion circuit 66
is sent to a DQPSK demodulation circuit 67. The DQPSK
demodulation circuit 67 performs DQPSK demodulation
processing. The output of the DQPSK demodulation circuit 67

is sent to the communication controller 51. The



This notice may be fornmed of a code specified in advance. Alternatively,
:W thout sending a special code, information indicating that the transfer
of the information data has been finished may be sent as -.this notice.
Receiving this notice, the radio comunication unit 105 rel eases the
region wused for the transfer. Fig. 6 is a flowhart of receiving in
the radio communication unit 104B, which corresponds to the flowchart of
transm ssion shown in Fig. 5. The radio_ cggmunication wunit 104B is first
set to an idle state (step S20), and frane synchroni zation is achieved at -
‘a constant interval. Wen the radio comunication unit 104B receives a

receiving cQmhdisgRioh! QHALNSIIAdIN CRIPPIRSCehbOPebBited 4y S21), the

unit 104B starts receiving information data in a step S22. The receivVving

command i ncl udes Ai 8&ntid XIe¥Rid O ohft@blsexA8PWRo L& opafaiis.on- dat a

transfer start tine t[err]) indicating the transfer tinme region of the

i nf ormati on datcwrding to directions from the controller 68, the
communication controller 51 controls data transmission and
data receiving.

As described above, in this system, data is transmitted
in units of frames in the TDMA method. The M-sequence_code
for acquiring synchronization is sent as one symbol at the
tép of a frame from the radio communication unit 105 in the
radio communication control terminal 102. To implement such

. control, the radio communication units 104A, 104B, ... are
provided with the correlation detecting circuit 71 and a
timer 72.

At the timing of the top of a frame, the M sequence
sent from the radio communication unit 105 in the radio
communication control terminal 102 _is received at the
antenna 61 and sent to the correlation detecting circuit 71.
The correlation detecting circuit 71 detects the correlation
between the receivedIGOde and the code specified in advance.
When it is determined that the correlation is high, a
correlation detection signal is output. The correlation
detecting circuit 71 can be implemented, for example, by a
matched filter. The output of the correlation detecting

circuit 71 is sent to a timer 72. The time in the timer 72

is set according to a correlation detection signal sent from



- 23 - to .be sent to the radio communication unit 104B. According to
:this time, the information data is received. When receiving of the
information data is finished, the processing is returned to the step S21.
The radio conmmunication unit 104B is set to a condition in which the wunit
waits for a receiving command sent fromthe radio comrunication unit 105.
The receiving end, which corresponds to the transm ssion flowchart, is
determ ned by receiving, for exanple, a gpecial code sent fromthe
transm ssi on source, the radio comunicatiron unit 104A. The receiving end
may be set when information-data transfer is stopped. Fig. 7is a

flowchart of gt %%r%(?ﬁg%ﬁlsﬁé%ge iflé’r@ifguitoPﬂr.at ion in the radio

communi cation unit m% art 1s mainly formed of processing
perforned in the yaEAt88taddd ard N YrRinshlitRelSgtne Eélthunitaatinint 105 is

first set to an idle state (step S30), and the M sequence
controller 51 sends a transmission request according to a
command from the controller 68. This transmission request
is DQPSK-modulated in the DQPSK modulation circuit 52, OFDM-
converted in the IFFT circuit 54, and transmitted from the
antenna 61 toward the radio communication control terminal
102. The radio communicatidn control terminal 102 receives
the transmission request, and returns control information,
including a transmission assignment time.

This control information is received at the antenna 61,
OFDM-demodulated in the FFT circuit 65, DQPSK-demodulated in

- the DQPSK demodulation circuit 67, and sent to the
communication controller 51. The demodulated received data
is sent from the communication controller 51 to the
controller 68.

This control information includes information related
to transmission times. These times are set with the time in
the timer 72 being used as the reference. The timer 72 has
been set according to the timing of the M sequence sent from
the radio communication control terminal, which is output
from the correlation detecting circuit 71.

When the timer 72 determines that the transmission

start time has come, the communication controller 51 outputs

the data to be transmitted according to a command from the



code is transmtted at a frame interval for synchronization acquisition.
:ln the next step S31, the unit 105 is set to a condition in which it waits
for a region release notice to be sent fromthe radi o comrunication unit
which had transmitted information data. Wen the radi o communi cation unit
105 receives the region release notice sent fromthe radio comrunication
unit 104A, for exanple, the processing proceeds to a step S32. The

i nformati on-data transfer _ 37 - - 24 -
region specified for the radi o conmunication unit 104A is rel eased.

Wth this region release, the resource kept for the infornmation-data

transfer of haadhayCoRTRALLE ¢B! be LRAAMIILE dRpERLI ON- dat a
transfer tinme region 501 7s
modulated in the DQPSK modulation circuit 52, OFDM-converted
in the IFFT circuit 54, and output from the antenna 21.
When the timer 72 determines that the receiving time has
come, the FFT circuit 65 performs demodulation processing
for the received data according to a command from the
controller 68. .

In the above case, the radio communication control
terminal 102 is provided separately for the radio
communication terminals 101A, 101B, .... The configuration
is not limited to that in this case. Any of the radio
communication terminals 101A, 101B, ... may have the
function of the fadio communication control terminal 102 if
a sufficient capability is provided.

In the above case, information data is transmitted and
received with one-to-one gorrespondence. The configuration
is not limited to that in this case. For example,
information data transmitted from the radio communication
unit 104A may be received at the same time by a plurality of
units, sgch as the radio communication unit 104B and the
radio communication units 104C, 104D, ... not shown. In

this case, the end of receiving may differ among the radio

communication units 104A, 104B, ....



returned. Resource information fornmed of, for exanple, the information of
:radi o conmuni cation units performng transm ssion and receiving, and
transfe nis stored in the resource-informtion storage
section“mmrmluﬂljw H stored resource information, the related

I nf or mat #onc | al etse o rel ease the region. Thus, the resource is

ret ur ned. On the other hand, if a region rel ease notice is not

received in the step S31, the processing foceeds to a step S33, and it is
determ ned whet her a transm ssion request fromthe radi o.conmuni cation

units 104A, 104B, ... has been received. This is determ ned, for exanple,
accordi ng t o yagKkRreWcedaaRht st et urned when the radi o communi cation unit
105 performs polling to the radio comruni cation units 104A, 104B, .... A

radi o comuni cation unit which will transfer information data transmts
information related to the information data as a transm ssion request,
such as the data 1lratze mfdibheommboication sigsten dngdudiagsfbeplodalite
nunber of bits to be transferred per frane, and the time required for the
transfer. of radio communication terminals and a radio communication
control terminal for controlling radio communication,
comprising:
radio communication means having transmitfing meanps and
receiving means; and
radio communication control means having controlling
means, transmitting means, and receiving means for
controlling communication performed by said radio
communication means,
wherein asynchronous data and/or isochronous data is
transferred through a radio communication path for

communication among a plurality of said radio communication

means.

2. A radio communication system according to Claim 1,
wherein the radio communication péth has a frame
configuration formed of a first transfer time region for
transferring data for controlling the communication and a
second transfer time region for performing communication
among the plurality of said radio communication means and
for transferring data, and

data transfer is performed with asynchronous data in

e e————
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- 25 - According to this transm ssion request, the remaining
-resource is checked in a step S34. Wth this checki.ng, whether the
informatiﬁmmmm"wm,ﬂ time region 201 has a sufficient tine period for
transferriif ired by the transm ssion request is checked.
According to thi's "chéck*result, it is determned in the next step S35
whet her the data required by the transm ssion request is allowed to be
transferred. If the information-datggtransfer tine region 201 has an
insufficient time period for transferring the data required by the
transm ssion request and it is determned that data transfer is not

al l oved, a cofRIniGald RanQker! LONEO-&Ridis aind Bat@NtrhAsklBe £81 1 espondi ng
radio communication unit in a step S36, indicating that the information
data is not performed with asynchronous data and/or isochronous data in

the second transfer time region.

3. A radio communication system according to Claim 2,
wherein the first transfer time region is shared in time-
division multiplexing by said radio communication control
means and the plurality of said radio communication means
and

the second transfer time region is shared in time-
diviéion multiplexing by the plurality of said radio

communication means.

4. A radio communication system according to Claim 3,
said radio communication control means transmits in the
first transfer time region at least assignment information
indicating a transmission. or receiving timing for the
information data of each of the plurality of said radio
communication means and synchronization information used by
the plurality of said radio communication means to detect
the transmission or receiving timing for the information
data, and

said radio communication means transmits transmission-

request information in the first transfer time region.
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allowed to be transferred. On the ot her hand, when it is determ ned
sthe step——SS 1ssion is allowed, the processing proceeds to
S37. The resource infornmation stored in the resource-infornmation

stor age sﬂmmmuﬂmumum%d and the remaining resource is updated. |
t he next ni cation-allowed notice is sent to the
correspondlng radi®o &omfruni cati on unit, indicating that the information
data is allowed to be transferred. Thls_cggnynication- al l oned notice

i ncludes the transfer-tine information assigned in the information-data
transfer tinme region 201. - 26 -
In the above caseg, t*l?n‘%[&l%%%ﬁnﬁxuﬁ%&%i&ﬂ”é&é‘@exﬁ oaéé&dlfnt_;o\e@héimsbom

Figs. 5to 7 are séparate ones ese processes can be performed in
paral lel to qafdiedlnh®he transmission-request data includes the address

information of the radio communication means serving as a
transmission source and the address information of the radio

communication means serving as a transmission destination.

6. A radio communication system according to Claim 5,
wherein the transmission-request data includes information
related to the amount of the information data to be

transmitted, or communication-rate information.

7. A radio communication system according to Claim 6,
wherein the transmission-request data includes
identification information indicating whether the
information data to be transmitted is asynchronous data or

isochronous data.

8. A transmitting apparatus for transmitting
information data in units of frames, comprising:

means for requesting information-data transmission and
for transmitting information related to the information data
in a first time region of a frame;

means for receiving information indicating whether
communication according to the request is allowed and if the

communication is allowed, for receiving information related

~
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Configurations of the radio comunication units 104A,
all. Fig. 8 shows a configuration of the radio

mmi“““ MW the radi o communi cation control term nal 102.

eLe ts B

connunlcatlon controller 11, data is transferred wwth a data term nal

: be descrii
connunlc ﬂ
F

own *a communi cation controller 11. Through this

Data to be transmtted, sent fromthe controller 11 is supplied to a

differentially encoded quadrature phase_spjift keying (DQPSK) nodul ation

circuit 12. The DQPSK nodul ation <circuit 12 nodul ates the data to be

transm tted by DQPSK.
sent to a sgy al 5RapAG! £lm& ORI ONirf WhGh! céémumsat_@&q | A /PAR)

104B, and 105 wil |

In

The out put of the DQSK nodul ation circuit 12 is
dee!

conversion circuit 13 converts serial data to parallel data. The output of

t he serial / papalthel Fremeyesasdon data is sent to an inverse fast Fourier
transform (IFFT) circuit 14. The IFFT circuit 14 perforns mappi ng
the data to be traesms tfed tmangatid tingt kbef Lrfoemaionddatian inattieappl i es

inverse Fourier transformto convert to data in the tinme domain. The
out put of thesecPRR gipeyregian according to the information.

9. A transmitting apparatus according to Claim 8,

wherein the information data is asynchronous data. .

i0. A transmitting apparatus according to Claim 8,

wherein the information data is isochronous data.

11. A transmitting apparatus according to Claim 8,
wherein the information related to the information data is

communication-rate information for the information data.

12. A transmitting apparatus according to Claim 8,
wherein the information related to the information data is

information related to the amount of the information data.

13. A radio communication control apparatus for
controlling information-data communication performed in
units of frames among a plurality of radio communication
terminals, comprising:

means for receiving a transmission request of

information data and for receiving informatién related to
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S sent to a parallel/serlal conversion circuit 15. The

rserial/ pz”lﬂ"mll"l.“nlﬂmr circuit 13, the | FFT
- 27 - he paral l el /serial conversion circuit 15

converts to & nblt®-carrier signal by the OFDM nethod. In the OFDM net hod,
Wi th the use of a pIurallty of sub carriers formed orthogonally at a
frequency interval f[err] such that inter-code interference does not

occur, a lowbit-rate signal is assigned,jo_each sub carrier to obtain a
high bit rate as a whole. Fig. 9 illustrates the spectrum of transfer
wavefornms in the OFDM nethod. As shown in Fig. 9, a signal is transferred

Wi th the Use fle Stfbdalali8hs adthnogonakita GGl Rli8h ah 8 Fragency

interval flerr] int OFDM net OFDM signal generation is

performed by ”apph@&ekﬂinatlon means for determlnlng whether
transmission of the information data is allowed in a second
time region in the ffame, according to the received
transmission request; and

means for assigning the second time region to the

transmission if the transmiésion is allowed according to the
determination result of said determination means and for
transmitting the assignment information, and if the

transmission is not allowed, for transmitting information to

that effect.

14. A radio communication control apparatus according
to Claim 13, wherein the information data is asynchronous

data.

15. A radio communication control apparatus according
to Claim 13, wherein the information data is isochronous

data.

16. A radio communication control apparatus according
to Claim 13, wherein the information related to the
information data is communication-rate information for the

information data.
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signal to bWe frequency domain and converting it from
s the frequency domain to | domain by | FFT. Conversely, denodul ation
i's performad’l recei ved waveformat an interval of f[err] and
converting t Wl[l&”ﬂ time domain into the signal in the frequency
domai n by FFT. c Ll bove case, as shown in Fig. 10, the
serial/parallel conversion circuit 13 converts 51 sanples, which are the
out put of the DQPSK nodul ation circuit 12,3t0 parallel data, and maps onto
t he frequency domain. The output of the serial/parallel conversion circuit
13 is converted to data in the tinme domain by the IFFT circuit 14. The

| Fg-glg_ circuit 14 oyyputs xS Rmhheca¥iBR! c¥htfoPlpparatus according
to Claim 13, wherein the information related to the
information data is information related to the amount of the

information data.

18. A receiving apparatus for receiving information
data in units of frames, comprising: . .

means for receiving information related to a second
time region in a frame, in which information data is
transmitted, in a first time region in the frame:; and

means for receiving the information data according to

the information related to the second time region.

19. A receiving apparatus according to Claim 18,

wherein the information data is asynchronous data.

20. A receiving apparatus according to Claim 18,

wherein the information data is isochronous data.

21. A radio communication method used between a
plurality of radio commﬁnication terminals and a radio
communication control terminal for controlling radio
communication, wherein, when communication is performed
among the plurality of radio communication terminals through

a radio communication path, asynchronous data and/or
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sanpl es. A guar Is added to this effective

: synbol mnth e Therefore, in this case, as shown in Fig.
11, one mm 2.sarrp| es, is formed of the effective synbol
havi ng the 6 e guard interval having the 8 sanples. A
synbol period T[err] IS, for exanple 1.953 mcroseconds, a sanple period
T[err] is, for exanple, 27.127 nanoseconds, and a sanple frequency f[err]
is, for exanple, 36.864 Miz. In the4@FDM net hod, since data is
separately transmtted with a plurality of sub carriers, the tine
required to one synbol becones |ong. Because the guard interval is

provi ded in thgothFEhdud Vataha sdaransEeunbd kehyoudio e afideeted by jitter
and nmulti-paths. The guard interval is set to have a | ength about 10%to
20% of that oEomtinelieHfient ipachsynbol . In the OFDM nmethod, it is
required that the effective synbol be taken out of a continuous receiving
signal in FFT in denodul ation and FFT be applied. Even if an error occurs

due to jitter in taking out the effective synbol, since fhe ard nterval
i s provided, the fzrzequgnﬁ’ia'&ﬂﬁjp?ﬁfe‘fﬂ é“ed%‘%%m: transmitting 1R 53

data in units of frames, comprising the steps of:

requesting information-data transmission and
transmitting information related to the information data in-
a first time region of a frame;

receiving information indicating whether communication
according to the request is allowed and if the communication
is allowed, receiving information related to a second time
region, in which communication is allowed, in the frame; and

transmitting the information data in the second time

region according to the information.

23. A radio communication control method for
controlling information-data communication performed in
units of frames among a plurality of radio coﬁﬁunication
terminals, comprising the steps of:

receiving a transmission request of information data
and receiving information related to the information data in
a first time region in a frame;

determining whether transmission of the information

data is allowed in a second time region in the frame,

according to the received transmission request; and
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change aré—only_a phase difference is generated. Therefore, denodul ation
:is possible bi rerforn1ng phase conpensation with a known pattern being

nserteg It lﬁlﬂlﬂﬂﬁlllu Jff 7 o mnating the phase difference with the

In a usual QP K hodll ati dn only, timng should be adjusted for each bit.
In the OFDM nethod, the sensitivity deteriorates by only several decibels
even with a several-bit shift and denmodulation is possible. In Fig.
8, the output of the parallel/serial conversion circuit 15 is sent to a .
termnal 16A of a switch circuit 16. The output of a maxi num | engt h-code

(M Seq'l[Jen(]:-(é) genenakliBAing! £R&1 decbhnd TidRreli@of t8' Bhéatraifidhisildie igw tch
ci rcui
the transmission is allowed according to the determination
result of in said determination step and transmitting the

assignment information, and if the transmission is not

allowed, transmitting information to that effect.

24. A receiving method for receiving information data
in units of frames, comprising the steps of:

receiving in a first time region of a frame information
related to a second time region in the frame, in which
information data is transmitted; and

receiving the information data according to the

information related to the second time region.
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The out put of the switch circuit 16 is sent to a frequency conver sion
.circuit 17. The frequency conversion circuit 17 receives a |ocal
signal froma PLL synthesizer 18. The signal to be transmtted

oscillation
i's converted
conversion c
a lower-freq

to a signal having the specified frequency in the frequency
ircuit 17. It is considered that the 2.4-GHz band, which is
uency portion of the mcro- Jave band, the 5.7-GH band, and

e L8 G band, o e oAUy USRS AR RS,

anplifier 19.
transmtted.

20A of a switch

side in data

TICOMEBWCAT EONDOINTIROE. APPARAKNS, - RECERYING ARRARRTUS s AP HADIQ be
The output of the pewaNGeRFON MFmd3 | S sent to a term nal
circuit 20. The switch circuit 20 switches at transm ssion
and at receiving. The switch circuit 28B$ERAERI t ched to the term nal 20A

t r aneif SiSiatiionl datautiputrahsféered by TDMA in one frame. A
frame is formed of a control-data transfer time region and
an information-data transfer time region. In the control-
data transfer time region, poiling is performed for each
terminal and a transfer rate and whether transfer data_
exists are returned to a control station as an ACK. The
control station assigns a channel to each terminal according
to this information. A-time period for data transfer in the
information-data transfer time region is assigned to each
terminal which has made a transmission request. In the
region, asynchronous data and isochronous data can be
transferred together. Since data is transferred in the time
period assigned in advance in a frame, a constant transfer
rate is obtained without being affected by an increase or

decrease of traffic.

Figure 3
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- 30 - switch circuit 20 is sent to an antenna 21. A received signa
-at the antenna 21 is sent to the switch circuit 20. The switch circuit 20
is switched to the terminal 20B side in data receiving. The output of the
switch circuit 20 is anplified through a | ow noise anplifier (LNA) 22 and
then sent to a frequency conversion circuit 23. The frequency
conversion circuit 23 receives a local oscillation signal fromthe PLL
synt hesi zer 18, and converts the received signal to an

i nternedi ate-frequency signal. The output of the frequency conversion
circuit 23 is sent to a serial/parallel conversion circuit 24. The out put
of the serial/parallel conversion cikegl®t 24 is sent to an FFT circuit
25. The output of the FFT circuit 25 is sent to a parallel/serial
conversion circuit 26. The serial/parallel conversion circuit 24, the
FFT ~circuit 25, and the parallel/serial conversion circuit 26 perform

denodul ation in the OFDM ne serfidl TparalTel ¢onversion circuit 24
takes out effeftli(ve 1A EQ@A@{%@?ON 1 DATA
CARRIER
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CARRIER
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FIG. 1B apparatus & , DATA
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FIG. 2B oMmaan DATA

COMMUNICATION
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dat a, sanples the received waveformat an interval f[err], and coverts to

.paral lel data. The output of the serlaI/paraIIeI conversion circuit 24 is

sent to the FFT circuit 25. The FFT circuit 25 converts the signal in the

time domain to a signal in the frequency domain. Denodulation in the OFDM
method is perfornmed in this way by applylng FFT to the waveform sanpled at
the interval f[err]. - 31 -

The output of the parallel/serial conversion circuit 26 is sent to a DQPSK
denodul ation circuit 27. The DQPSK dgpp?ulation circuit 27 perforns DQPSK

denodul ati on processing. The output he DQPSK denodul ation circuit 27

s sent to the comuni cht.Lonzcon ggler 11. The conmunication controller
outputs the received dajazm= =
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A controller 28 .controls the whole operations. According to directions
fromthe controller 28, the comunication controller 11 controls data
transm ssion and data receiving. As descri bed above, in this system
data is transmtted in units of frames in the TDVA net hod. The M sequence
code for acquiring synchronization is sent as one synbol at the top of a
frame. To inplenment such control, the radio conmunication unit 105 in the
radi o communi cation control termnal 102 is provided with the M sequence
generating circuit 31, a resource inBof®ati on nenory 30, and a tiner 29.
At the timng of the synbol at the top of a frane, the switch circuit 16
Is switched to the termnal 16B side. Wth this operation, a one-synbol M

sequence is transmtted at the timng of the top of. the frane. When a
transm ssion request is sent fromthe radio comuniEation unigts 104A,
104B, ... in the radio conmunication termnals 101A, 101B 8.4
transm ssion request is received at the antenna 21, dengdul atgd in
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- 32 - the FFT circuit 25, DQPSK-denodul ated in the DQPSK denodul ati on-
_circuit 27, and sent to the comunication controller 11. The denodul at ed
received data is sent from the comunication controller 11 to the
controller 28. The controller 28 is provided with the resource
information menory 30. This resource information nenory 30 stores resource
information related to the tinme period in a frane assigned to each of the

radio communi cation termnals 101A, 101B, .... The controller 28
determ nes the time period assigned to each of the radi o conmuni cation
terminals 101A 101B, ... for transni4sf8n according to the received

transm ssion request and the remai ni ng conmuni cati on resources. The
controller 28 sends control information for this transm ssion assignnent
to the comunication controller 11. IE'G segt fromthe comunication
controller 11 is ' .
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DQPSK- nodul at ed i n t he DQPSK nDdUIation-chcuit 12, OFDM converted in the
JIFFT circuit 14, and transmtted fromthe antenna 21 to the radio
conmmruni cation units 104A and 104B in the radi o communication termnals

101A and 101B. Fig. 12 shows a configuration of the radio
communi cation units 104A, 104B, ... of the radio comunication term nals
101A, 101B, .... In Fig. 12, the data to be transmtted is input through a

comuni cation controller 51. The data to be transmtted, sent fromthe
controller 51, is supplied to a DQPSK nodul ation circuit 52.

- 33 - The DQPSK nodul ation circuit 52 nodul ates the data to be
transmtted by DQPSK. The out put of the DQPSK nodul ation circuit 52 is
sent to a serial/parallel conversion %tp%yit 53. The

( IDLE STATE )

S21

IS RECEIVING NO

COMMAND RECEIVED?

S22~} START RECEIVING INFORMATION DATA

Y

S23

IS RECEIVING OF
INFORMATION DATA
FINISHED?




serial/parallel conversion circuit 53 converts serial data to parallel
_data. The output of the serial/parallel conversion circuit 53 is sent to
an | FFT circuit 54. The |IFFT circuit 54 perforns mapping fromthe data to
be transmtted to data in the frequency domain, and applies inverse
Fourier transformto convert to data in the tine domain. The output of the
| FFT circuit 54 is sent to a parallel/serial conversion circuit 55. The
serial/parallel conversion circuit 53, the IFFT circuit 54, and the
paral |l el /serial conversion circuit 55 convert to a nulti- carrier signa
by the OFDM net hod. The output of the parallel/serial conversion
circuit 55 is sent to a frequency cofivéPsion circuit 57. The frequency
conversion circuit 57 receives a local oscillation signal froma PLL

synt hesi zer 58. The signal to be transmtted is converted to a signal
havi ng the specified frequency in the frequency conversion circuit 57.
The out put of the frequency conversion mbgfui 57 is sent to a power
anplifier 59. The power anplifier 59 p nplifies the signal to be
transmtted. The output of the
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pover anplifier 59 is sent to a termnal 60A of a switch

- 34 - circuit 60. The switch circuit 60 is switched to the termnal 60A
side in data transm ssion. The output of the switch circuit 60 is sent to
an antenna 61. A received signal at the antenna 61 is sent to the

switch circuit 60. The swtch circuit 60 is swtched to the termnal 60B
side at data receiving. The output "of the switch circuit 60 is anplified
through an LNA 62 and then sent to a frequency conversion circuit 63. The
frequency conversion circuit 63 receixga a local oscillation signal from
the PLL synthesizer 68, and converts {He?r ecei ved signal to an

i nternedi ate-frequency signal. The output of the frequency conversion
circuit 63 is sent to a correlation detecting circuit 71 as well as to a
serial /parall el
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conversion circuit 64. The out put of the serial/parallel conversion
JCircuit 64 is sent to an FFT circuit 65. The output of the FFT circuit 65
is sent to a parallel/serial conversion circuit 66. The serial/parallel
conversion circuit 64, the FFT circuit 65, - and the parallel/serial
conversion circuit 66 perform denodul ation in the OFDM net hod. . The
out put of the parallel/serial conversion circuit 66 1is sent to a DQSK
denodul ation circuit 67. The DQPSK denodul ation circuit 67 perfornms DQPSK
denodul ati on processing. The output of the DQSK denodul ation circuit 67
is sent to the comunication controllg 1. The

- 35 - communi cation controller d/guts the recei ved data.

FIG. 9
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A Controller 68 controls the whol e operations. According to directions
fromthe controller 68, the conmmunication controller 51 controls data
transm ssion and data receiving. As described above, in this system
data is transmtted in units of frames in -the TDVA nethod. The M sequence
code for acquiring synchronization is sent as one synbol at the top of a
frame fromthe radio conmunication unit 105 in the radio comrunication
control termnal 102. To inplenent such control, the radi o communi cation
units 104A, 104B, ... are provided with the correlation detecting circuit
71 and a tinmer 72. At the timng of the top of a frame, the M
sequence sent fromthe radi o communi c@ifBn unit 105 in the radio

comuni cation control termnal 102 is received at the antenna 61 and sent
to the correl ation detectj ircuit 71. The correlation detecting circuit
71 detects the correl ai-éngbetjween the received code and the code
specified in advance. “YWhen”i s determned that the correlation is high,

a correlation detection s output. The correlation detecting
circuit 71 can be inplenenbed| (lor exanple, by a
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matched filter. The output of the correlation detecting circuit 71 is sent
to atimer 72. The tinme in the tinmer 72 is set according to a correlation

detection signal sent from - 36. -
the correlation detecting circuit 71. When data is to be transmtted,

the comuni cation controller 51 sends a transm ssion request according to

a command fromthe controller 68. This transm ssion request 1is

. DQPSK-nmodul ated in the DQPSK nodul ation circuit 52, OFDM converted in the
I FFT circuit 54, and transmtted fromthe g4antenna 61 toward the radio

comuni cation control termnal 102. The radi o conmuni cation control

termnal 102 receives the transm ssion request, and returns control

i nformati on, intRemiditegta tTANSMweahenthati gapebdutiti®n of a motion

picture or sound is paused.

SUMMARY OF THE INVENTION

Accordingly, an objeét of the present invention is to
provide a radio communication system, a transmitting
apparatus, a radio communication control apparatus, a .
‘receiving apparatus. and a radio communication method which
suppress a delay time to a low level and ensure a constant
transfer rate without being affected by an increase or
decrease of communication traffic.

The foregoing object is achieved in one aspect of the
present invention through the provision of a radio
cdmmunication system including a plurality of radio
communication terminals and a radio communication control
terminal for controlling radio communication, including:
radio communication means having transmitting means and
receiving means; and radio communication control means -
having controlling means, transmitting means, and receiving
means for controlling communication performed by the radio
communication means, wherein a radio communication path for
communication among a plurality of said radio communication
means is operable to transfer asynchronous data or
isochronous data and is operable to transfer ésynchronous

data and isochronous data together.

The foregoing object is achieved in another aspect of
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This control information is received at the antenna 61, OFDM denodul at ed
in the FFT circuit 65, DQPSK-denodulated in the DQPSK denodul ation circuit
67, and sent to the comrunication controller 51. The denodul ated received
data is sent fromthe conmunication controller 51 to the controller 68.
This control information includes information related to transm ssion
times. These tines are set with the tine in ‘the timer 72 being used as the
reference. The timer 72 has been set according to the timng of the M
sequence sent from the radio commnicatign _control termnal, which is
output fromthe correlation detecting circuit 71. When the tinmer 72
determ nes that the transm ssion start tinme has cone, the comuni cation

control | er S5k, oufultent tigveidt ford AMDUFARNE 296 de"a tQadccommand

fromthe
communication method used between a plurality of radio

communication terminals and a radio communication control
terminal for controlling radio communication, wherein, when

- communication is performed among the plurality of radio
communication terminals through a radio communicatipn path;
asynchronous data and isochronous data is transferred
through the radio commuhication path.

As described above, asynchronous data and isochronous
data can be transferred through a radio communication path
with which communication is performed among a plurality of
radio communication terminals.

The foregoing object is achieved in still another
aspect of the present invention through the provision of a
transmitting apparatus for transmitting information'data in
units of frames, including: means for requesting
information-~-data transmission and for transmitting
information related to the information data in a first'time
region of a frame; means for receiving information
indicating whether communication according to the request is
allowed and if the communigation is allowed, for receiviﬁg
information related to a second time region, in which
communication is allowed, in the frame; and means for

transmitting the information data comprising asynchronous

data and isochronous data in the second time region

according to the information.

REPLACEMENT SHEET
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- 37 - controller 68. The data to be transmtted is DQPSK- nodul at ed
in the DOQPSK nodul ation circuit 52, OFDM converted in the IFFT circuit 54,
and output fromthe antenna 21. Wen the timer 72 determi nes that the
receiving time has cone, the FFT circuit 65 perforns denodul ation
processing for the received data according to a conmand fromthe

controller 68. In the above case, the radi o communication control
termnal 102 is provided separately for the radio comunication termnals
101A, 101 .... The configuration is not I%nited to that in this case. Any
of the radio conmunication termnals 10TA° 101B, ... may have the

function of the radi o communication control termnal 102 if a sufficient

capability is pro%hgegoragoipﬁlQbé@%taggvgcﬁiﬁgedlEhokggtéﬁﬁéﬁ%%q? guratlon

transmtted and receive T 0- One Ccofresponde
is not |'imteg tihd hfedent! RinveiASon RArFH R prodfid bRt bgnadat a

transmtted fromthe radi o conmuni cation unit 104A may be received at the
sanme tinme by trgismiaiting efethod for transmitting information data in
units of frames, including the steps of: requesting
information-data transmission and transmitting information
related to the ;nformation data in a first time region of a
frame; recei#ing information indicating whether
communication according to the request is allowed and if the
communication is allowed, receiving information rélated to a

second time region, in which communication is allowed, in
the frame; and transmitting the information data comprising
asynchronous data and isochronous data in the second time
region according to the information.

As described above, since data is trénsferred in units
of frames, a transmitting apparatus transmits a transmission
request and information related to information data in a
first region in a frame, and the transmitting apparatus
transmits the information data in a second time region, in
which communication is allowed, in the frame, the
information data is transmitted at a constant transfer rate
without being affected by an increase and decrease of
traffic during communication.

The foregoing object is achieved in a further aspect of
the present invention through the provision of a radio
communication control apparatus for controlling information-

data communication performed.in units of frames among a
REPLACEMENT SHEET -
12 UL 2000




units, such as the radi o communication unit 104B and the radio:

comuni cation units 104C, 104D, ... not shown. In this case, the end of
receiving may differ anong the radio conmmunication units 104A, 104B,...
- 38 - VWHAT 1S CLAI MED 1| S: 1. A radi o conmunication system

including a plurality of radio communication termnals and a radio
communi cation control termnal for contcokliong radi o conmuni cati on,
conpri si ng: radi o communi cation neans having transmtting neans and
recei ving neans; and radi o communi cation control neans havi ng
control ling plurality of radio communication terminals, including: means

for receiving a transmission request of information data and
for receiving information related to the information data in

a first time region in a frame; determination means operable
to determihe whether transmission of the information data as
asynchronous data and operable to determine whether
transmission of the information data as isochronous data is
allowed in a second time region in the frame, according to

the received transmission request; and means for assigning
the second time region to the trapsmission if the -
transmission is allowed according to the determination
result of the determination means and for transmitting the
assignment information, and if the tran#mission is not
allowed, for fransmitting information to that effect.

The foregoing object is achieved in a yet further
aspect of the present invention through the pfovision of a
radio éommunication control method for controlling
information-data communication performed in units of frames
among aiplurality of radio communication terminals,
including the steps of: receiving a transmission request of
igformation.data and feceiving information related to the

" information data in a first time region in a frame;
determining whether transmission of the information data is
allowed in a sgcond time region in the frame, according to
the received transmission request: assigning the second
time region to the transmission if the transmission is

allowed according to the determination result of in the
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means, transmtting nmeans, and receiving nmeans for - controlling

communi cation perforned by said radio conmunication neans, . wherein a
radi o communi cation path for conmunication anong a plurality of said radio
conmmuni cation neans is operable to transfer asynchronous data or

I sochronous data and is operable to transfer asynchronous data and

I sochronous data together. 2. A radio conmunication system according
to daim1, wherein the radio connunicgt%og path has a frame
configuration formed of a first transfer Tine region for transferring data
for controlling the conmmuni cation and a second transfer time region for

perform ng Is I4 n h h4hdkic %O nsabds gh@ngommuni cation
means and %%? ré%%#g%%iﬁggga?g? -8 Wher en saié sygten1is operable to
performdatgnrormation, and if the transmission is not allowed,
transmitting information to that effect; and
allowing both asynchronous and isochronous information

data within a single second time region.

As described above, since a transmission request of
information data and informaﬁion related to the information
data are received in a first time region in a frame, and a
second time region is assigned to transmission of the _
information data according to these received pieces of
information, control can be performed such that the
information data is transmitted at a constant transfer rate
without being affected by traffic during communication.

The foregoing object is achieved in a still further
aspect of the present invention through the provisioﬁ of a
receiving apparatus for receiving information data in units
of frames, including: means for receiving information
related to a second time region in _a frame, in which
information data is transmitted, in a first time regiqp in
the frame; and means for receiving the information data
comprising asynchronous data and isochronous data according
to the information related to the second time region.

The foregoing object is achieved in a yet still further
aspect of the present invention through the provision of a
receiving method for receiving information data in units of
frames, including the steps of: receiving in a first time

region of a frame information related to a second time
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- 39 - transfer with asynchronous data in the first transfer tinme region
and data transfer with asynchronous data and/or isochronous data in the
second transfer tine region. 3. A radio comunication system
according to Claim?2, wherein said radi o conmmuni cation control neans and
the plurality of said radi o communication nmeans are operable to share the

first transfer tine region in tinme-division nultiplexing; and t he
plurality of said radio comunicati on neans are operable to share the
second transfer tinme region in time- division nultiplexing. 4. A

radi o conmuni cation system according to 0%im 3, said radio comunition
control neans is operable to transmt in the first transfer tinme region at
| east assignment infornation |nd|cat|ng a transm ssion or receiving.timng

for the infBPgRPRohdBRY HFaBch-BiWiHE: phRF TR W dsadi o
of ol d r ad rARERELRad; SURET AU e LR RR S ARt s CORPRLEERG! ny

of said radio communrcafion nea S
timng for tawynchosndhsodatdabnd dbchronous data according to the

information related to the second time region.

As described above, since information related to a
second time region in a frame in which information data is
transmitted in a first time region is received and
information data is received according to the received.
information, the information data is received at a constant
transfer rate without being affected by traffic during
communication and a delaj in receiving isochronous data is
reduced.

According to the present invention, the radio
communication control terminal for controlling information-
data transfer is provided together with the radio
communication terminals which transfer information data.
The radio communication unit of the radio communication
control terminal sets the time period required for
information-data transfer by each radio communication
terminal within one frame period. According to the present
invention, since TDMA is performed in units of frame periods,
a constant transfer rate is always ensured without being
affected by an increase or decrease of communication traffic.

Since a constant transfer rate'is always ensured, even
when iéochronous data such as motion-picture data and sound

data is transferred, a delay time is suppressed to g low
- REPLACEMENT SHEET
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sai-d radio connunlcatlon means is operable to transmt transn155|on request
|nfor ransfer tine region.

- - onmuni cati on system according to Claim4, wherein
the tranlslwu-ll’!1 leﬂ ﬁl data includes the address information of the
radio co '@ §eaxns serving as a transm ssion source and the address
I nformation of the radio comrunication neans serving as a transm ssion
destination. 6 A radio comuni cation system according to Caimb5,

wherein the transm ssion-request data ingludes information related to the
anount of the information data to be frafsmitted, or communi cation-rate

I nformati on. 7. A radio conmunication systemaccording:to Caimé6

WHAT IS CLAIMED IS:

1. A radio communication system including a plurality
of radio communication terminals and a radio communication
control terminal for controlling radio communication,
comprising:

radio communication means having transmitting means and
receiving means; and .

radio communication control means having controlling
means, transmitting means, and receiving means for
controlling communication performed by said radio
communication means,

wherein a radio communication path for communication
among a plurality of said radio communication means is
operable to transfer asynchronous data or isochronous data
and is operable to transfer asynchronous data and

isochronous data together.

2. A radio communication system according to Claim 1,
wherein the radio communication path has a frame
configuration formed of a first transfer time region for
transferring data for controlling the communication and a
second transfer time region for performing coﬁmunication
among the plurality of said radio communication means and
for transferring data;

wherein said system is operable to perform data
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wherein the transm ssion- est data includes identification information
indicating~ﬂherﬁ§T”fﬁéﬂnrﬁ?gEnation data to be transmtted i s asynchronous

data or i mm‘n 8. Atransmtting apparatus for
trhnsnittii\m‘ﬂmam\ Mata in units of frames, conprising: means
for requesth d nior Mat fon-data transmission and for transmtting
information related to the information data in a first tinme region of a
frame; means for receiving information indicating whether

conmuni cation according to the request _iggallowed and if the communication
Is allowed, for receiving information related

- 41 -
transfer with asynchronous data in the first transfer time

region and data transfer with asynchronous data and/or

isochronous data in the second transfer time region.

3. A radio communication system according to Claim 2,°
wherein said radio communication control means and the
plurality of said radio communication means are operable to
share the first transfer time region in time-division |

multiplexing; and

the plurality of said radio communication means are
operable to share the second transfer time region in time-

division multiplexing.

4. A radio communication system according to Claim 3,
said radié communication control means is operable to transmit in the
first transfer time region at least assignment information _
indicating a transmiséion or receiving timing for the '
infoﬁhation data of each of the plurality of said radio
communication means and synchronization information used by
the plurality of said radio communication means to detect
the transmission or receiving timing for the information
data, and

said radio communication means is operable to transmit

transmission-request information in the first transfer time region.
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to a secend—tine—region,—in which coomunication is allowed, in the franeg;

neans for transmtting the information data conprising
asynchro::mlﬂ H‘"j“ﬂ mlu hronous data in the second tine region according
to the i 9. A radio comuni cation control apparatus for
controlllng i nf Gr mat i on- data communi cation perforned in units of franes
anong a plurality of radio comunication termnals, conprising:
means for receiving a transm ssion request of i nfor mation data and for
receiving information related to the infgymtion data in a first tine

region in a frane; determ nati on neans operable to determ ne whet her
transm ssion of the informati on data as asynchronous data and operable to

I e g "1t NS & B3R byl s do Y SBLA PR OBLAL AT LSOETAEROKS 0212

is allowed in a secéh I'me reglion In rame, accor e reteived

t(r)a?rs]m ssi Qi L EOHESthe 2P HansmissiBRAPe ql¥s PR Mt e s &GRNGddFgs 4 egi on

information of the radio communication means serving as a
transmission source and the address information of the radio

communication means serving as a transmission destination.

6. A radio communication system according to Claim 5,
wherein the transmission-request data includes information
related to.the amount of the information data to be

transmitted, or communication-rate information.

7. A radio communication system according to Claim 6,
wherein the transmission-request data includes
identification infofmation indicating whether the
information data to be transmitted is asynchronous data or

isochronous data.

8. A transmitting apparatus for transmitting
information data in units of frames, comprising:

means for requesting information-data transmission and
for transmitting information.reiated to the information data
in a first time region of a frame:

means for receiving information indicating whether
communication according to the request is allowed and if the
communication is allowed, for receiving information related
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transm.ssion if the transnission is allowed according to the determ nation
result” of said determ nation neans and for transmtting the assignnent

-~ infor rratlllmllltlﬂ"i""mllmm transnission is not allowed, for transmtting
I nf or matii ct. 10. Apparatus according to

Caim8 or §, Wwheleih the information related to the information data is
communi cation-rate information for the information data. 11.
Apparatus according. to Claim38,9 or 10, wherein the information related to
the information data is information relajed to the amount of the

i nformation data. 12. A receiving apparatus for receiving
information data in units of frames, conprising: means for receiving

i nformati oq:or %l %te%%ntdo t%.m%e(i:%rbq.on, in which communication is ‘allowe_d,

in the frame; and

means for transmitting the information data comprising
asynchronous data and isochronous data in the second time

region according to the information.

9. A radio communication control apparatus for
controlling information-data communication performed in
units of frames among a plﬁrality of radio communication
terminals, comprising:

means for receiving a transmission request of

information data and for receiving information related to

the information data in a first time region in a frame;

determination means operable to determine whether
transmission of the information data as asynchronous data
and operable to determine whether transmission of the
information data as isochronous data is allowed in a second
time region in the frame, according to the received

transmission request; and

means for assigning the second time region to the
transmission if the transmission is allowed according to the
determination result of said determination means and for
transmitting the assignment information, and if the
transmission is not allowed, for transmitting information to

that effect.
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time regLQﬂ_Lﬂ_é_iLQHEL_L? which information data is -transmitted, in a
fikrst tinme region in the rane; and means for receiving the
|nfornat asynchronous data and i sochronous data,
aecordl muum"lﬂ(nmﬂ tlon related to the second tinme region.

. Aradio® cohnUM|oatuon met hod used be ¥§en a plurality of radio .
connunlcatlon termnals and a radio ication control termnal for
controlling radio conmunication, mhereln, when comruni cation is perforned
anong the plurality of radio comunication termnals through a radio
communi cati on path, asynchronous data and
- 43 - i sochr aoouapghairativs taeast@ingdtbhcradm Bhoy B (whereln the

information related to the information data is

communication-rate information for the information data.

11. Apparatus according to Claim 8,9 or 10, wherein the
information related to the information data is information

. related to the amount of the information data.

12, A receiving apparatus for receiving information
data in units of frames, comprising:

means for receiving information related to a second
time'region in a frame,'in which information data is .
transmitted, in a first time region in the frame; and

means for receiving the information data comprising
asynchronous data and isochronous data, according to the
information related to the second time region.

..13. A radio communication method used between a
plurality of radio communication terminals and a radio
communication control terminal for controlling radio
communication, wherein, when communication is performed
among the plurality of radio communication terminals through _

a radio communication path, asynchronous data and
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conmuni cati on path. 14. A transmtting nethod for transmtting

i nf ormllmmlu‘munmn\lmm ts of franmes, conprising the steps of:

reque data transm ssion and transmtting information
related t6 the "nflormation data in a first tinme region of a frame;
receiving information indicating whether communication according to the
request is allowed and if the comuni cati Is allowed, receiving
information related to a second tine reQ?%n in which communi cation is
allowed, in the frame; and transmtting the information data
conprising asynchronous .data and i sochronous data in the second tine
region according to the information. 15. A radi o conmmuni cati on
control met e dh@fonct@idada iiRg tiraindferibedn thabagbohenicadioon perforned in

units of frames anong a plurality of radio comrunication termnals,
conpri si ng tdummeindgatdfon path.receiving a transm ssion request of
information data and receiving information related to the information data
In
14. A transmitting method for transmitting information
data in units of frames, comprising the steps of:
requesting information-data transmission and
transmitting information related to the information data in
a first time region of a frame;
receiving information indicating whether communication
according to the request is allowed and if the communication
is allowed, receiving information related to a second time

region, in which communication is allowed, in the frame; and

transmitting the information data comprising
asynchronous data and isochronous data in the second time
region according to the information.

15. A radio communication con;rdl method for
controlling information-data communication performed in
units of frames among a plurality of radio communication
terminals, comprising the steps of:

receiving a transmission request of information data
and receiving information related to the information data in
a first time region in a frame;

determining whether transmission of the information
data is allowed in a second time region in the frame,

according to the received transmission request;
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a flrsr“TTﬁﬁ_?Egraﬁ—Tn frane,; ~determ ni ng whether transm ssion of

the info m\umal |l owed in a second tine region in the frane,
accordl nﬂ‘mm‘“i“ transm ssi on request;

x ¢ Ladsig nlng the second tine region to the transmssion if
the transn155|on Is allowed according to the determination result of in
said determnation step and transmtting the assignnment information, and
if the transmission is not all owed, trahsﬁftfing i nformation to that
effect; and al | owi ng bot h asynchronous and i sochronous infornation
data with a single second tine region. . 16. A receivi.ng nmethod for.
receiving information data in units of frames, conprising the steps of:

assigning the second time region to the transmission if
the transmission is allowed according to the determination
result of in said determination step and transmitting the
assignment information, and if the fransmission is not
allowed, transmitting information to that effect; and

allowing both asynchronous and isochronous information

data with a single second time region.

16. A receiving method for receiving information data
in units of frames, comprising the steps of:
receiving in a first time region of a frame information
related to a second time region in the frame, in which
information data is transmitted} and .
receiving the information data comprising asynchronous
data and isochronous data according to the information

related to the second time region.
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receiving in a first tine region of a frame information related to a
sectond time region in the frame, in which information data is transmtted;
and receiving the information data conprising asynchronous data and
i sochronous data according to the inforngfdon related to the second tine
regi on. '

RADIO COMMUNICATION SYSTEM, TRNW?HTTH«§APRNMHHS,IEDﬂD
' COMMUNICATION CONTROL APPARATUS, RECEIVING APPARATUS, AND RADIO
COMMUNTICATION METHOD ‘

ABSTRACT
Information data is transferred by TDMA in one frame. A

frame is formed of a control—data transfer time region and
an information-data transfer time region. In the control-
data transfer time region, polling is performed for each
terminal and a transfer rate and whether transfer data
exists are returned to a control station as an ACK. The
control station assigns a channel to each terminal according
to this information. A fime'period for data transfer in the
information-data transfer time region is assigned to each
terminal which has made a transmission request. In the
region, asynchronous data and isochronous data can be
transferred together. Since data is transferred in the time
period assighed in édvance in a frame, a constant transfer
rate is obtained without being affected by an increase or

decrease of traffic.

Figure 3
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