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transmitting the data buffered in the first buffer means to a destination at a constant interval by using the beacon signal as a
reference and, after the data buffered in the first buffer means Is transmitted, transmitting the data buffered in the second buffer
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ABSTRACT OF THE DISCLOSURE

A base station comprises table memory means 104 for storing a priority
data table 104A indicative of priorities of data set for every application, judge
control means 103 for judging priority of received data on the basis of the
priority table and outputting data whose priorities are set to first buffer
means 105A and the data whose prionities are not set to second buffer means
105B, beacon signal transmission means for transmitting a beacon signal at a
constant 1nterval and transmission control means 106 for transmitting the
data buffered in the first buffer means to a destination at a constant interval
by using the beacon signal as a reference and, after the data buffered in the
first buffer means 1s transmitted, transmitting the data buffered in the

second buffer means to a destination.
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based on JPN Pat Appln No. 2002-097919
filed March 29, 2002

BASE STATION FOR A WIRELESS LOCAL AREANETWORK,
WIRELESS TERMINAL AND PROGRAM THEREOF

BACKGROUND OF THE INVENTION
1. Field of the Invention

The present invention relates to a base station for a wireless local area
network (LAN) and a wireless terminal connected to the base station through
the wireless LAN and a computer program for realizing functions of the base
station or the wireless terminal.

2. Description of the Related Art

LAN had been developed and has been utilized as a wired network
initially. However, with the recent increase of operating speed thereof and the
recent progress of mobile computing technology and mobile terminal, a
wireless LAN having at least a portion thereof constructed with a wired
network has been developed and utilized popularly.

In order to realize frequency band width and delay required by users
and applications, an improvement of QoS (Quality of Service) of such wireless
LAN 1is an important problem. In view of this, a system in which a base station
sets eight priority steps from step 0 to step 7 correspondingly to kinds of data
and transmits data 1n the priority order, has been proposed. In more detail,
data having priority set by the base station and data whose priority is not set
by the base station are buffered in a priority queue and a non-priority queue,
respectively, and the data buffered in the priority queue is transmitted prior to
transmission of the data buffered in the non-priority queue.

In a case where continuous data 1s transmitted to a base station through
a hub or a router, a transmission interval of the continuous data i1s changed
correspondingly to an amount of other data transmitted through the same

path. Data received by the base station is buffered in the priority queue or the
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non-priority queue 1in recelving order thereof and the data

buffered in the priority queue 1s transmitted to

destinations in buffering order. Therefore, a wireless

terminal to which data 1s transmitted cannot receive the
contilnuous data at a constant interval. As a result, delay

of data reception in the wireless terminal 1s varied,

causing QoS to be degraded.

Further, since the conventional wireless terminal

has no function of setting priority of data and transmitting

1t with the priority set by the base station, an amount of

delay of data 1s varied when data 1s transmitted from the

wlreless terminal to the base station or when data are

transmitted and received within the wireless terminal,

causing QoS to be degraded.

SUMMARY OF THE INVENTION

The present 1nvention was made in view of solving

the above mentioned problems and has an object to improve

QoS of a wireless LAN.

According to a first aspect of the present

invention, there 1s provided a base station for a wireless
local area network, connected to at least one wireless

terminal through the wireless local area network,

comprising: table memory means for storing a priority table

—

of data indicative of priority of data set for every

.

application; first buffer means for bu:

-
el
.

fering data having

F
p—.

I

tfer means for buffering data whose

priority set; second bu:

priority is not set; judge control means for judging

grt— iy

priority of received data on the basis of the priority table

and outputting data whose priority is set to said first

buffer means and the data whose priority is not set to said

second buffer means; bkeacon signal transmission means for
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transmitting a beacon signal for synchronizing a

communication with said wireless terminal at a constant

interval; transmission control means for transmitting the

F
-

fer means to a destination at

data buffered 1n said first bu:

a constant interval by using the beacon signal as a

reference and, after the data buffered in said first buffer

means 1s transmitted, transmitting the data buffered in said

”

second buffer means to a destination, and means for

providing a transmissilon phase for performing a transmission

of data to said wireless terminal and a receiving phase for

wl—

performing a reception of data from said wireless terminal

in different time periods each between adjacent beacon

slignals.
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By classifying priority of data finely compared with the prior art for
every application, probability of simultaneous reception of different data
having same priority in the base station is reduced and only same data are
buffered in the first buffer means. By transmitting the same data buffered in
the first buffer means at a constant interval, the data is received at a constant
interval by the wireless terminal.

In the base station mentioned above, a plurality of the first buffer means
may be provided correspondingly to the priorities of data. In such case, even
when a plurality of data having priorities set are received simultaneously by
the base station, it 1s possible to transmit the respective data at a constant
interval.

The transmission control means may transmit data for every
predetermined time correspondingly to priority of data, during a time period
from a time at which the beacon signal is transmitted to a time at which a next
beacon signal is transmitted. In such case, the communication speed becomes
variable correspondingly to the priority of data.

Further, the transmission control means may include means for
determining a data transmission time on the basis of a time slot defined by
IEEE 802.11.

Further, the transmission control means may include means for
transmitting data buffered in the respective first buffer means according to a
predetermined order of the first buffer means. By setting the transmission
sequence on the basis of the data transmission time, it 1s possible to reduce
time for which priority data can not be transmitted during the time period
from the transmission time of a beacon signal to the transmission of a next
beacon signal.

Further, the transmission control means may include means for

transmitting data buffered in the respective first buffer means in the prionty
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sequence and, after data buffered in some of the first buffer means, which has
a priority to be transmitted, 1s transmitted, transmitting data buffered in the
plurality of the first buffer means corresponding to a next priority.

Further, the transmission control means may include means for
transmitting data buffered in the plurality of the first buffer means by every
predetermined amount of data or for every predetermined time according to
the predetermined sequence of the plurality of the first buffer means.

Further, the transmission control means may include means for
transmitting, when none of data to be transmitted exists in one of the plurality
of the first buffer means, data buffered in another one of the plurality of the
first buffer means, which corresponds to the next priority. In such case, it is
possible to transmit non-priority data during a time obtained by the jump over
the first buffer means having no data.

In such case, the transmission control means may include means for
transmitting, when data having higher priority than that of data under
transmission 1s buffered in the jumped first buffer means, the data buffered in
the jumped first buffer means after the current data transmission is over. In
such case, data having higher priority i1s transmitted preferentially.
Incidentally, the expression “after the current data transmission is over” may
be rewritten by “after data is transmitted until the first buffer means becomes
empty” or “after a predetermined amount of data is transmitted or after data is
transmitted for a predetermined time”.

Further, the transmission control means may include means for
transmitting data buffered in the respective first buffer means at a constant
mterval.

The judge control means may include means, which, when data having
priority registered in the priority table i1s received, produces the first buffer

means corresponding to that priority, and means, when data having priority
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corresponding to the first buffer means is not received for a predetermined
time, deletes the first buffer means. By allowing only the first buffer means
corresponding to the necessary priority to produce continuously, it 1s possible
to effectively utilize a memory capacity of the first buffer means.

The base station may further include data size regulation means for
regulating size of data outputted from the judge control means to a
predetermined size and outputting the size-regulated data to the first buffer
means or the second buffer means. In such case, it is possible to transmit data
having a constant size at a constant interval by the transmission control
means even if the original size of the data is large.

The base station may further include transmission time regulation
means for monitoring a transmission time of data transmitted from the
transmission control means and, when a transmission time of data buffered in
the second buffer means 1s shorter than a predetermined time, instructing the
transmission control means of shortening of a transmission time of data
buffered in the first buffer means. In such case, it 1s possible to prolong the
transmission time of data buffered in the second buffer means.

The base station may further include means for providing a
transmission phase for performing a transmission of data to a wireless
terminal and a receiving phase for performing a reception of data from a
wireless terminal in different time periods each between adjacent beacon
signals.

The base station may further include means for providing a
transmission phase for performing a transmission of data to a wireless
terminal and a receiving phase for performing a reception of data from a
wireless terminal 1n a time period between adjacent beacon signals.

The base station may further include means for transmitting a

transmission request to a wireless terminal having PCF (Point Coordination
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Function) defined by IEEE 802.11 in the transmission phase and receiving
data transmitted from the wireless terminal, which receives the transmission
request, 1n the receiving phase.

The priority table records a range of communication port number and
priority in correspondence with each other and the judge control means may
include means for judging the priority on the basis of the communication port
number of data received.

Alternatively, the priority table records a value of priority bit of a header
of data and priority in correspondence with each other and the judge control
means may include means for judging the priority on the basis of the prionty
bit of the data received through the LAN.

The priority bit may be defined in a reserve bit of a service field of PL.CP
(Physical Layer Convergence Procedure) header defined by IEEE 802.11.

Alternatively, the priority bit may be defined in TOS (Type of Service)
field of IP header.

The base station may include means for transmitting GARP (Generic
Attribute Registration Protocol) defined by IEEE 802.1d, q to nodes connected
to the LAN and means for broadcasting, when data having destination to a
eroup MAC address registered in GARP 1s received, the received data to the
wireless terminals.

In the base station, the table memory means further stores a beacon
interval table for corresponding header value of data with the interval between
beacon signals. The judge control means may include means for detecting the
header value of the received data and, when the detected header value exists
in the beacon interval table, reading an interval corresponding to the detected
header value and outputting the latter to the beacon signal producing means.
The beacon signal producing means may include means for changing the

interval of the beacon signal to an interval inputted from the judge control
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means. By changing the beacon signal interval correspondingly to data
compression rate, it is possible to eliminate a break of data when the
compressed data is expanded in the receilving terminal.

In such case, when there are a plurality of beacon signal intervals to be
changed, the judge control means may include means for selecting a minimum
interval and outputting it to the beacon signal producing means. Therefore,
data break does not occur 1n any of terminals, which receives data transmitted
from the base station.

The base station may further include input means for chahging a
content of the priority table, transmission means for transmitting the priority
table to other base stations and at least one of wireless terminals connected
through the LAN periodically or when the content of the priority table 1s
changed by the input means and update means for, when the other base
stations and the at least one wireless terminal receive the priority table,
updating priority tables of the other base stations and the at least one wireless
terminal on the basis of received priority table. In such case, the mutually
connected base stations or wireless terminals can hold the priority table 1n
common.

The transmission means may Include means for transmitting an
information, which is changed by the priority table, during a time period from
the transmission of the priority table to a next transmission thereof. In such
case, efficient transmission and update becomes possible.

The transmission means may include means for transmitting a packet
including control bits for distinguishing between registration and delete, which
include MAC address of data transmitting side, MAC address of destination
side, protocol number, communication port number and priority.

The transmission means may include means for transmitting a packet

including control bits for distinguishing between registration and delete, which
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include value of priority bit of header of data and priority.

The base station may further include input means for changing a
content of the beacon interval table, transmission means for transmitting a
beacon interval table to other base stations connected through the LAN
periodically or when the content of the beacon interval table is changed by the
input means and update means for, when the other base stations receive the
beacon interval table, updating beacon interval tables of the other base
stations on the basis of received beacon interval table. In such case, the
mutually connected base stations or wireless terminals can hold the beacon
interval table iIn common.

The transmission means may include means for transmitting an
information, which i1s changed in the beacon i1nterval table, during a time
period from the transmission of the beacon interval table to a next
transmission thereof. In such case, efficient transmission and update becomes
possible.

The base station may further include input means for changing the
predetermined amount or the predetermined time, transmission means for
transmitting the predetermined amount or the predetermined time to other
base stations connected through the LAN periodically or when the content of
the predetermined amount or the predetermined time is changed by the iput
means and update means for, when the other base stations receive the
predetermined amount or the predetermined time, updating the
predetermined amount or the predetermined time of the other base stations on
the basis of received predetermined amount or the predetermined time. In
such case, the mutually connected base stations can hold values, which are to
be preliminarily set, 1n common.

A wireless terminal according to a second aspect of the present invention

is featured by comprising table memory means for storing a priority table of
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data 1ndicative of priority of data set for every

application, first buffer means for bu:

priority set, second buffer means for bu:

priority 1s not set, -~udge

priority of received data on the basis of

and outputting data having priority set to the

gt

p—
s

control means

i,
i

fering data having
fering data whose

for judging

the priority table

first bu:

(g
—

rexr

ﬁ

means and data having priority not set to the second buffer

means and output control means

for transmitting the data

F

buffered in the first buffer means to an application of its

own terminal preceding to data buffered in the second buffer

means. The base station 1ncludes beacon signal transmission

means for transmitting a beacon signal

for synchronizing a

communication with saild wireless terminal at a constant

interval and means for providing a transmission phase for

o

performing transmission of

and a recelving phase for per:

between adjacent beacon signals;

from said wireless terminal in di

data to sailid wireless terminal

F

forming a reception of

data

ferent time periods each

and said wilireless terminal

1s adapted to receive said data during the transmission

phase of said base station. Therefore, data having

priority 1s preferentially outputted to the application of

the wlreless terminal.

higher

A wireless terminal according to a third aspect of

the present invention is featured by comprilsing table memory

means for storing a priority table of applications for

executing predetermined services and data indicative of

priority of data set for every application,

means for buffering data having priority set,

’
—

means for bu:

means for judging priority

F

application on the basis of

~outputting data having priority set to the first bu:

fering data whose priority is not set,
of data 1nputted by the
the priority table and

second bu:

first buffer

r~ -

rey

Judge

“fer

means and data having priority not set to the second buffer
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means and transmission control means for transmitting the

g
ph—

data buffered in the first bu:

preceding to the data buffered in the second bu:

The base station includes beacon s

for transmitting a beacon signal t

fer means to a base station

F
—

fer means.

ignal transmission means

o synchronizing a

communication with said wireless terminal at a constant

interval and means for providing a

performing transmission of data to

transmission phase for

said wilireless terminal

and a receiving phase for performing a reception of data

P
aaad

from said wireless terminal 1n ditf

ferent time periods each

between adijacent beacon signals, and said wireless terminal

is adapted to transmit salid data during the receiving phase

of said base station. Therefore,

1t 1s possible to

preferentially transmit data having higher priority from the

wireless terminal to the base stat

10n.

The priority table records at least a range of

communication port number and prio

rity 1n correspondence

with each other and the judge control means may include

means for judging the priority on the basis of the

communication port number of data inputted from the

application.

The judge means includes

means for judging

priority of data on the basis of transmitting side MAC

address and communication port number of the data

transmitted from the base station in the priority table and

the transmission
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control means may include means for transmitting data having priority judged
by the judge means to the base station in a receiving phase in which the base
station receives data from a wireless terminal.

The transmission control means may include back-off means, which
becomes standby state for a randomly set back-off time when the base station
competes in transmission of data with other wireless terminal. In such case,
probability of competition of the base station with other wireless terminal in a
next data transmission becomes low since, when a plurality of wireless
terminals are in standby state, back-off times thereof are different.

The back-off means may include means for setting the maximum value
of the back-off time in transmitting data having priority set to a value smaller
than the maximum value of the back-off time in transmitting data having
priority not set.

The back-off means may include means for setting the maximum value
of the back-off time in transmitting data having priority set to a value smaller
than a predetermined value.

In the latter case, since the back-off time in transmitting the data
having priority set 1s shortened, transmission of data having priority set can
be expedited.

The back-off means may include means for setting the back-off time
correspondingly to the priority of data to be transmitted. By making the
back-off time in reverse proportion to the priority of data, the data having
higher priority can be transmitted sooner.

A computer program according to the present invention is to realize a
table memory function of storing a priority table of data indicative of priority
of data set for every application, a first buffer function of buffering data having
priority set, a second buffer function of buffering data whose priority is not set,

a judge control function of judging priority of received data on the basis of the
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priority table and outputting data whose priority is set to the first buffer
function and the data whose priority is not set to the second buffer function, a
beacon signal transmission function of transmitting a beacon signal for
synchronizing a communication with a wireless terminal at a constant interval
and a transmission control function of transmitting the data buffered by the
first buffer function to a destination at a constant interval by using the beacon
signal as a reference and, after the data buffered by the first buffer function is
transmitted, transmitting the data buffered by the second buffer function to a
destination.

According to another aspect of the present invention, a computer
program realizes a table memory function of storing a priority table of data
indicative of priority of data set for every application, a first buffer function of
buffering data having prionity set, a second buffer function of buffering data
whose priority is not set, a judge function of judging priority of received data
on the basis of the priority table and outputting data whose priority is set to
the first buffer function and the data whose priority is not set to the second
buffer function and a output control function of outputting the data buffered by
the first buffer function to an application of own terminal preceding to the data
buffered by the second buffer function.

According to another aspect of the present invention, a computer
program realizes a table memory function of storing a priority table of data
indicative of priority of data set for every application for executing
predetermined services, a first buffer function of buffering data having prionty
set, a second buffer function of buffering data whose priority is not set, a judge
function of judging priority of received data on the basis of the priority table
and outputting data whose priority is set to the first buffer function and the
data whose priority is not set to the second buffer function and a transmission

control function of outputting the data buffered by the first buffer function to a
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base station preceding to the data buffered by the second buffer function.
BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be described in detail with reference to the
accompanying drawings, in which:

FIG. 1 is a block diagram showing a construction of a base station
according to a first embodiment of the present invention;

FIG. 2 is a flowchart of an operation of the base station shown in FIG. 1;

FIG. 3 conceptually shows a transmission of communication data by the
base station and a receiving of communication data by a mobile telephone;

FIG. 4 is a bock diagram showing a construction of a portion of a base
station according to a second embodiment of the present invention;

FIG. 5 is a block diagram showing a construction of a base station
according to a third embodiment of the present invention;

FIG. 6 conceptually shows an operaton of a base station according to a
fourth embodiment of the present invention;

FIG. 7 is a block diagram showing a construction of a base station
according to a fifth embodiment of the present invention;

FIG. 8 conceptually shows an operaton of the base station shown in FI1G.
1

FIG. 9 conceptually shows an operaton of the base station shown in FIG.
7;

FIG. 10 is a block diagram showing a construction of a network
including a base station according to a sixth embodiment of the present
1invention;

FIG. 11 is a block diagram showing a construction of a mobile telephone
according to a seventh embodiment of the present invention; and

FIG. 12 is a block diagram showing a state where data transmissions

from a plurality of mobile telephones 2 to a base station 1 are competing.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

First Embodiment

FIG. 1 is a block diagram showing a construction of a base station
according to the first embodiment of the present invention. In FIG. 1, a base
station 1 includes a wireless LAN interface 101, a header analyzer 102, a
controller 103, a memory 104, a buffer 105, a transmission controller 106, a
beacon signal generator 107, a timer 108, an input device 109, a LAN interface
111, a buffer 115 and a transmission controller 116.

The wireless LAN interface 101 is an interface between the base station
1 and a mobile telephone 2 to perform a data exhange between them through a
wireless LAN 4. The wireless LAN 1s a radio communication system
exemplified by IEEE 802. 11 and 1s not specified in the present invention.

The header analyzer 102 analyzes data received by the wireless LAN
Interface 101 and outputs a result of analysis to the controller 103. In more
detail, the header analyzer 102 analyzes an information contained in a header
of the received data such as physical layer header, IP (Internet Protocol)
header, TCP (Transmission Control Protocol) header and UDP (User Datagram
Protocol) header, extracts a bit value of a predetermined portion in which such
as, for example, a transmitting side MAC address, a destination MAC address,
a protocol number and a communication port number are stored and outputs
the bit value to the controller 103. The bit value may be 1 bit or at least 2 bits.
In the latter case, the predetermined portion may be continuous or
discontinuous.

The memory (table memory means) 104 stores a priority data table
(priority table) 104A, which defines correspondence between header and
prority of data. In more detail, the range of communication port number of the
data portion described in a predetermined location of the datagram of the

packet having the preset header 1s described in the priority data table 104A
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together with the priority thereof corresponding to the range. Since the
communication port number 1s set for an application, i1t is possible to set a
priority for every application by making the communication port number range
correspondent to the priority. The term “application” used here means a
predetermined service such as, for example, the telephone function or the
image sending function.

The priority data table 104A may further store the data transmitting
side MAC address, the destination side MAC address, the protocol number and
the effective time, etc. Incidentally, by registering only one of the transmitting
side MAC address and the destination side MAC address, 1t becomes possible
to set the priority with priorities of one of the transmitting side and the
destination side being fixed. Although the priority basically includes at least
two orders, there may be a case where the priority includes one order.

The input device 109 is to change the content of the priority data table
104A, such as to register or delete data in the priority data table 104A, and 1s
constructed with, for example, a keyboard or a touch panel, etc.

The controller (Gudge control means) 103 judges the priority of the
received data by referring to the priority data table 104A on the basis of the
result of analysis of the header of the received data by the header analyzer 102.
In more detail, the controller 103 judges the received data as a priority data
when at least the communication port number among the information
described in the header of the received data exists in the priority data table
104A and, otherwise, as a non-priority data. When the received data is judged
as the priority data, the priority corresponding to the commumnication port
number, etc., is judged as the priority of the received data.

The controller 103 further sends the priority data to the prionity queue
105A of the buffer 105 or the priority queue 115A of the buffer 115 and sends

the non-priority data to the non-priority queue 105B of the buffer 105 or the
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non-priority queue 115B of the buffer 115. In this case, when the destination of
the received data is the radiotelephone 2 connected to the base station 1
through the radio LAN 4, the received data is sent to the buffer 105 and, when
the destination of the received data is the IP network 3 connected to the base
station 1 through the LAN 5, the received data is sent to the buffer 115.

The priority queue (first buffer means) 105A of the buffer 105 buffers the
priority data sent from the controller 103 and the non-priority queue (second
buffer means) 105B buffers the non-priority data. In the priority queue 105A, a
transmission band is prelimiarily set.

The timer 108 outputs a time data to the transmission controller 106
and the beacon signal generator 107.

The beacon signal generator 107 produces a beacon signal for
synchronizing the communication with respect to the radiotelephone 2 at a
constant interval and outputs the beacon signal to the transmission controller
106. Incidentally, the beacon signal is defined by IEEE 802.11.

The transmission controller 106 controls the transmission of the beacon
signal inputted from the beacon signal generator 107 to the wireless LAN 4
through the wireless LAN Interface 101 and the preferential transmission of
the priority data buffered by the priority queue 105A preceding to the
transmission of the non-priority data buffered in the non-priority queue 105B.
The priority data is transmitted at a constant interval by using the beacon
signal as a reference. The transmission time of the priority data and the
non-priority data may be determined by the transmission controller 106
according to the Slot Time defined by IEEE 802.11.

Incidentally, the beacon signal generator 107, the transmission
controller 106 and the wireless LAN Interface 101 constitute the beacon signal
transmission means.

Further, the LAN Interface 111 is an interface between the base station
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1 and the LAN 5 and can exchange data with the IP network 3 through the
LAN 5. The LAN 5 may be a known LAN such as a 10Base-T or a 100Base-T.

The priority queue 115A of the buffer 115 buffers the priority data sent
from the controller 103 and the non-priority queue 115B thereof buffers the
non-priority data from the controller 103. The transmission band 1s
preliminarily set in the priority queue 115A.

The transmission controller 116 controls the preferential transmission of
the priority data buffered in the priority queue 115A through the LAN
Interface 111 to the LAN 5 preceding to the transmission of the non-priority
data buffered in the non-priority queue .1153. Incidentally, The transmission
time of the priority data and the non-priority data by the transmission
controller 116 may be determined according to the Slot Time defined by IEEE
802.11.

Now, an operation of the base station 1 will be described with reference
to a case where a message data received by the LAN 5 is transmitted to the
radiotelephone 2 as an example. FIG. 2 is a flowchart showing the operation of
the base station 1.

When the base station 1 receives the message data from the LAN 5 (Step
F1). the header of the message data is analyzed (Step F2) and the message
data is judged as a priority data if the priority corresponding to the
communication port number described in the header is registered in the
priority data table 104A and as a non-priority data if the priority thereof is not
registered in the same table.

When the message data is judged as the priority data (YES in Step F3),
the message data is buffered in the priority queue 105A of the buffer 105 (Step
F4) and then transmitted at a constant interval to the radiotelephone 2 with
using the beacon signal as a reference (Step F5).

On the other hand, when the message data is judged as the non-prionrity
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data (NO in Step F3), the message data 1s buffered 1in the
non-priority queue 105B of the buffer 105 (Step Fo6). The
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data table 104A. However, the priority bit values are set

for respective applications. In such case, the header

analyzer 102 detects the priority bits from the header of
the received data and the controller 103 judges the priority
on the basis of the detected priority bilts.



10

15

20

25

CA 02408475 2002-10-17

18

In more detail, the priority bits of the data transmitted/received through
the wireless LAN 4 can be defined in Reserve Bit of Service Field of PLCP
(Physical Layer Convergence Procedure) header determined by IEEE 802.11.
In such case, the radiotelephone 2 should include means for adding a value
indicative of the priority to the Reserve Bit of the Service Field of the PLCP
header during the data transmission and the base station 1 should include
means for, when the destination side MAC address of the received data is other
than that of the radiotelephone 2, defining the priority bit in the priority field
determined by IEEE 802.1d, q and adding a value indicative of the priority.

Further, the priority bit of the data received through the LAN 5 can be
defined in TOS (Type of Service) of the IP header. In such case, the base
station 1 should include means for adding a value indicative of the priority to
the Reserve Bit of the Service Field of the PLCP header during the data
transmission and the base station 1 should include means for, when the
destination side MAC address of the received data is that of the radiotelephone
2, adding a value indicative of the priority to the Reserve Bit of the Service
Field of the PLCP header correspondingly to the value of the priority bit
defined in the TOS field of the IP header.

Further, the base station 1 may include means for transmitting GARP
(Generic Attribute Registration Protocol) defined by IEEE 802. 1d, q to a node
of such as switch and bridge connected through the LAN 5 and means for
broadcasting, when data having destination to a group MAC address
registered by GARP 1s received, the received data to the mobile telephones 2.

Second Embodiment

FIG. 4 is a block diagram showing a construction of a portion of a base
station according to a second embodiment of the present invention. The base

station shown 1 FIG. 4 includes, in hheu of the buffer 105 in the first

embodiment, a buffer 305 having a plurality of priority queues 1051 to 105n,
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where n 1s an integer equal to or larger than 2. When the priority includes 2 or
more orders, each of the priority queues 1051 to 105n buffers a priority data of
every priority. By providing the priority queues 1051 to 105n in such manner,
it is possible, even when a plurality of prionity data are received
simultaneously by the base station 1, to transmit these data to the respective
mobile telephones at the constant interval T. Therefore, the radiotelephones
can receive the message data at the constant interval T.

In this case, the transmission controller 106 transmits buffered data to
the priority queues 1051 to 105n in time periods, which are prelimiarily set
correspondingly to the priorities of the data, respectively, during a time from
the transmission of the beacon signal to a next transmission of the beacon
signal. Usually, data having the higher priority is transmitted for longer
transmission time at higher transmission speed. The transmission time may
be determined on the basis of the Slot Time defined by IEEE 802.11.

Further, the transmission controller 106 may transmit data buffered i1n
the respective priority queues 1051 to 105n according to a sequence
preliminarily set for the respective priority queues 1051 to 105n. In such case,
it is possible, by setting the transmission sequence on the basis of the
transmission times of the respective priority queues 1051 to 105n, to reduce
time between adjacent beacon signals, during which priority data can not be
transmitted. Further, it is possible, by transmitting the data buffered in the
respective priority queues 1051 to 105n for preliminarily set times according to
a preliminarily set sequence of the priority queues, to transmit the data
buffered in the priority queues 1051 to 105n at a constant interval.

The data transmission system of the transmission controller 106
includes the priority type and the priority order type. In the prionty type data
transmision system, the data buffered in the priority queues 1051 to 105n are

transmitted in a sequence from data having highest to data having lowest
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priority and, after data buffered in a certain priority queue 1051, which is to be
transmitted, disappear, data buffered in a next priority queue 105G + 1) is
transmitted, where 1 is an integer within a range from 1 to n. On the other
hand, in the priority sequence type data transmission system, data buffered in
the respective priority queues 1051 to 105n are transmitted according to a
preliminarily set sequence of the priority queues by a predetermined amount
(data size or packet number, etc.) thereof or in a predetermined time.
Incidentally, a complex type data transmission system of the priority type and
the priority sequence type may be used, in which data in a queue is
transmitted in a tranmission band for each priority in a predetermined time
and then the queue 1s switched to a next queue.

In any transmission system, 1t 1s possible, when there is no data
buffered in the queue 1051 and to be transmitted, to jump over the queue 105I
and transmit data buffered in the next priority queue 105G + 1). In such case,
it is possible to transmit non-priority data buffered in the non-prionity queue
105B in a time obtained by jump-over of the priority queue 1051.

In this case, when data having higher priority than that of data under
transmission is buffered in the priority queue 1051, which 1s jumped over, it 1s
preferable to transmit the data buffered in the priority queue 1051 after the
data transmission of the priority queue 105G@ + 1) is completed. Thus, it 1s
possible to preferentially transmit data having high prionity.

Incidentally, it is possible to provide a plurality of priority queues for
data having identical priorities to thereby share data transmission amount or
data transmission time.

The controller 103 may be constructed such that, in response to a
reception of data whose priority is registered in the priority table is received,
the controller 103 produces the priority queue 1051 corresponding to that

priority in the buffer 305 and, when data having priority corresponding to the
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priority queue 105) existing in the buffer 305 is not received for a
predetermined time, deletes the priority queue 105j, where j is an integer in a
range from 1 to n. By allowing only priority queues 1051 to 105n corresponding
to the required priorities to exist continuously in this manner, it is possible to
effectively utilize the memory capacity of the buffer 305.

The transmission bands are preliminarily assigned to the respective
priority queues 1051 to 105n. The transmission bands of the priority queues
1051 to 105n may be identical or may be changed correspondingly to the
priorities.

Further, it is possible to use the buffer having a plurality of priority
queues, in lieu of the buffer 115.

Third Embodiment

FIG. 5 is a block diagram showing a construction of a base station
according to a third embodiment of the present invention. The base station 1A
shown in FIG. 5 is featured by that a packet shredder (data size regulator
means) 121 and a transmission time monitor 122 are added to the base station
1 shown in FIG. 1.

The packet shredder 121 functions to regulate the data outputted from
the controller 103 to a predetermined size and to output the size regulated
data to the priority queue 105A or the non-priority queue 105B. With this
construction of the base station, it 1s possible, even when the data size 1s too
large to transmit it within the time between adjacent beacon signals, to
standardize the data size by using the packet shredder 121 to thereby transmat
it within the time between adjacent beacon signals. Therefore, it 1s possible to
transmit data at constant interval regardless of the original size thereof.

The transmission time monitor (transmission time regulator means) 122
functions to monitor a transmission time of data transmitted by the

transmission controller 106 and, when a transmission time of the non-priority
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data buffered in the non-priority queue 105B 1s shorter than a predetermined
time, to automatically instruct the transmission controller 106 of shortening of
a transmission time of priotity data buffered in the prority queue 105A. With
this construction, it 1s possible to hold the transmission time of the
non-priority data such that the non-priority data is transmitted to its
destination. Incidentally, 1t may be possible, for the buffer 305 shown 1n FIG. 4,
to shorten the transmission times of the respective priority data by identical

rate.

Fourth Embodiment

FIG. 6 illustrates an operation of a base station according to a fourth
embodiment of the present invention. This base station performs data
transmission/receiving in a transmission phase in which data is transmitted to
the radiotelephone 2 and in a receiving phase i which data from the
radiotelephone 2 is received.

In an example, the transmission phase is set in a time between adjacent
beacon signals and the receiving phase is set in a different time between
adjacent beacon signals as shown in FIG. 6(a). In more detail, in order to
distinguish between transmission and receiving, 2 group values of a time
stamp of the beacon signal produced by the beacon signal generator 107 are
preliminarily set in the transmission controller 106. For example, 1t 1s
assumed that an even number of the time stamp value indicates a
transmission and an odd number of the time stamp indicates a receiving. The
transmission controller 106 judges whether the time stamp value of the beacon
signal inputted from the beacon signal generator 107 indicates a transmission
or a receiving. When the time stamp value indicates a transmission, a time
period from that beacon signal to a next beacon signal is determined as the
transmission phase and the data buffered in the priority queue 105A and the

non-priority queue 105B are transmitted to the radiotelephonr 2. On the other
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hand, when the time stamp value indicates the receiving, the time period from
that beacon signal to a next beacon signal i1s determined as the receiving phase
and a reception of only data from the radiotelephone 2 is performed.

As another example, a transmission phase and a receiving phase are
provided in the time period between adjacent beacon signals, as shown in FIG.
6(b). For example, a predetermined time period after the beacon signal is
inputted to the transmission controller 106 is made the transmission phase
and the receiving phase is set in a predetermined time period until a next
beacon signal is inputted after the transmission phase. The order of the
transmission phase and the receiving phase may be reversed.

When the base station has PCF (Point Coordination Function) defined
by IEEE 802.11, it may be possible to transmit a transmission request to a
radiotelephone 2 having PCF and to receive data transmitted from the
radiotelephone 2, which receives the transmission request, in the above

mentioned receiving phase.

Fifth Embodiment

FIG. 7 1s a block diagram showing a construction of a base station
according to a fifth embodiment of the present invention. In the base station
1B shown in FIG. 7 is featured by comprising a controller 303, a memory 304
and a beacon signal generator 307 in lieu of the controller 103, the memory
104 and the beacon signal generator 107 of the base station 1 shown in FIG. 1.

The memory 304 stores a beacon interval table 104B in addition to the
priority data table 104A. In the beacon interval table 104B, header values of
data such as, for example, codec types of the RTP (Real Time Transport
Protocol) communication and beacon signal intervals are provided in mutual
correspondence.

The controller 303 has, in addition to the function of the controller 103 of

the base station 1 shown in FIG. 1, a function of reading a beacon signal
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interval corresponding to a header value of a received data when the header
value exists in the beacon inteval table 104B and outputting the beacon signal
interval to the beacon signal generator.

The beacon signal generator 307 has a function of changing the beacon
signal interval to that inputted from the controller 303.

Data transmitted/received through the wireless LAN 4 is usually
compressed. Even when a compressed data S1 is transmitted in the base
station 1 shown in FIG. 1 at a constant interval with using the beacon signal
as the reference as shown in FIG. 8(a) and can be received at a constant
interval by the radiotelephone 2, a data S2 obtained by expanding the
compressed data S1 may becomes discontinuous if the compression rate of the
comprressed data S1 is large as shown in FIG. 8(b).

In the present invention, however, such discontinuity of the data S2
obtained in the receiving radiotelephone 2 by expanding the compressed data
S1 can be eliminated as shown in FIG. 9(b) by changing the beacon signal
interval correspondingly to the compression rate of the compressed data S1 in
the base station 1B as shown in FIG. 9(a).

Incidentally, when a plurality of data are received simultaniously by the
base station 1B and the beacon signal interval of each of the data 1s to be
changed, it is preferable to select the minimum interval. In such case, there 1s
no discontinuity of expanded data occurs in any of the radiotelephones, which

receive the data transmitted from the base station 1B.

Sixth Embodiment

FIG. 10 is a block diagram showing a construction of a network
including a plurality of base stations according to a sixth embodiment of the
present invention. The base stations 11, 12, -, Im (m is an integer equal to or
larger than 2) shown in FIG. 10 are mutually connected through the LAN 5

and each of them has an identical construction to that of the base station 1
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shown in FIG. 1. It should be noted, however, the controller 103 has a function
of reading the information of the priority data table 104A from the memory
104 and outputting the information to the priority queues 105A and 115A of
the buffers 105 and 115 and a function of updating its own priority data table
104A on the basis of the received information of the priority data table. The
information reading of the priority data table 104A 1is performed either
periodically or when the content of the priority data table 104A 1is changed
through the imput device 109.

In this case, the information of the priority data table 104A of any one of
the respective base stations 11 to 1m 1s transmitted to other base stations and
radiotelephones 21, 22, -+, 2M (M is an integer equal to or larger than 2) and
the priority data table 104 A of each of the base stations 11 to 1m 1s updated on
the basis of the priority data table information transmitted from other base
stations and the mobile telephones 21 to 2M. As a result, the mutually
connected base stations 11 to 1m and the mobile telephones 21 to 2M can have
the priority data tables 104A having identical contents. Therefore, when, for
example, the mobile telephones 21 and 2M are communicating with each other
through a plurality of base stations 11 to 1m, the base stations 11 and 1m can
transmit data at constant interval and the mobile telephones 21 and 2M can
receive the data at a constant interval similarly to the case of communication
within a single base station. Thus, it is possible to improve QoS.

Incidentally, the object with which one of the base stations 11 to 1m,
which exchanges the information of the priority data table 104A, may be at
least one of other base stations and the mobile telephones 21 to 2M, which are
connected through the wireless LAN and the LAN 5.

The controller 103 of each of the base stations 11 to 1m may transmit
only a difference of information caused by changing of the priority data table

104A to the priority queues 105A and 115A to transmit it to other base stations,
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etc., during a time period from the transmission of the information of the
priority data table to a next transmission. In such case, an efficient
transmission and update becomes possible.

When the priorities of data are made correspondent to the
communication port numbers, etc.,, a packet to be transmitted contains a
control bit for distinguishing between registration and delete, a data
transmitting side MAC address, a destination MAC address, a protocol number,
a communication port number, a priority of data and an effective time. On the
other hand, when the priorities of data are made correspondent to priority bit
values of the header, a packet to be transmitted contains a control bit for
distinguishing between registration and delete, in which a priority bit value of
the header of data and a priority are included.

By transmitting the beacon interval table 104B of each of the base
stations 11 to 1m to other base stations and the mobile telephones 21 to 2M
and updating the beacon interval table 104B of each of the base stations 11 to
Im on the basis of the information of beacon interval table transmitted from
other base stations and the mobile telephones 21 to 2M, similarly to the
priority data table 104A, the base stations 11 to 1m and the mobile telephones
21 to 2M can have the beacon interval tables containing identical contents.

By transmitting data of value, which is to be preliminarily set, of each of
the base stations 11 to 1m to other base stations and updating the data of the
base station on the basis of the data of values, which are to be preliminarily
set, transmitted from the other base stations, the base stations 11 to 1m can
have the same data commonly.

Incidentally, the technique mentioned with respect to the transmision
and the update of the priority data table 104A can be applied to the

transmission and update of the beacon inteval table 104B and the above

mentioned data.
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Seventh Embodiment

FIG. 11 is a block diagram showing a construction of a radiotelephone
according to a seventh embodiment of the present invention. The mobile
telephone 2 shown in FIG. 11 includes an application 201, a controller 203, a
memory 204, a buffer 205, a transmission controller 206, a timer 208, an 1nput
device 209, a LAN Interface 211, a header analyzer 212, a buffer 215 and an
output controller 216.

The application 201 is to realize predetermined services such as
telephone function and image sending function.

The memory (table memory means) 204 stores a priority data table
(priority table) 204A containing headers of data and priorities corresponding
thereto. In more detail, a range of communication port numbers and priorities
corresponding thereto, which are described in headers of data, are described 1n
the priority data table 204A. Since a communication port number 1s set to an
application, it is possible to set a priority for every application by making the
range of communication numbers correspondent to the priorities.

A data sending side MAC address, a destination MAC address, a protocol
number and an effective time, etc., may further registered in the priority data
table 204A. When only one of the sending side MAC address and the
destination MAC address is registered, it is possible to set the priority with the
registered address being fixed. Incidentally, although the prionty basically
includes 2 or more orders, it may include only one order.

The input device 209 is used to change a content of the prionty data
table 204A such as to register data to or delete data from the priority data
table 204A and is constructed with, for eample, a keyboard or a touch panel.

The controller Gudge means) 203 judges a priority of data inputted from
the applicatin 201 (referred to as “input data”, hereinafter) by referring the

priority data table 204A. In more detail, the controller 203 judges an input
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data as a priority data when at least communication port number among the
information described in a header of the input data exists in the priority data
table 204A and as a non-priority data when there is no communication port
number therein and, in the case of the priority data, decides the priority
corresponding to the communication port number as the priority of the input
data. Further, the controller 203 transmits the priority data to the prority
queue 205A of the buffer 205 and the non-priority data to the non-priority
queue 205B.

The priority queue (first buffer means) 205A of the buffer 205 buffers the
priority data transmitted from the controller 203 and the non-priority queue
(second buffer means) 205B buffers the non-priority data. A transmission band
is preliminarily set for the priority queue 205A.

The transmission controller 206 performs a control for transmitting the
priority data buffered in the priority queue 205A prior to a transmission of the
non-priority data buffered in the non-pnority queue 205B.

The timer 208 outputs a time data to the transmission controller 206.

The wireless LAN Interface 211 i1s an interface between it and the
wireless LAN 4 and can exchange data between it and the base station 1
through the wireless LAN 4.

The header analyzer 212 analyzes a header of data received by the
wireless LAN Interface 211 (referred to as “received data”, hereinafter) and
outputs a result of analysis to the controller 203.

The above mentioned controller 203 has functions of judging a priority of
the received data by referring to the priority data table 204A on the basis of
the result of analysis of the header of the received data from the header
analyzer 102, transmitting the priority data to the priority queue 215 of the
buffer 215 and transmitting the non-priority data to the non-prionty queue

215B. The judging method of the priority of the received data is the same as
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that for the case of the input data.

The priority queue 215A and the non-priority queue 215B of the buffer
215 buffer the priority data and the non-priority data transmitted from the
controller 203, respectively. A transmission band is preliminarily set for the
priority queue 215A.

The output controller 216 outputs the priority data buffered in the
priority queue 215A to the applhication 201 prior to a transmission of the
non-priority data buffered in the non-priority queue 215B thereto.

An operation of the radiotelephone 2 will be described.

When a communication data is outputted from the application 201, the
communication data is judged as a priority data if a priority corresponding to a
communication port number described in a header of the communication data
1s registered 1n the priority data table 204A and as a non-priority data if not
registered. When the communication data is judged as the priority data, the
communication data is sent to the priority queue 205A of the buffer 205 and
then transmitted to the base station 2 sequentially. On the other hand, when
the communication data 1s judged as the non-priority data, the communication
data 1s buffered in the non-priority queue 205B. The radiotelephone 2 is in
standby state during a time period in which the communication data is
transmitted from the priority queue 205A and, after the transmission of the
data from the priority queue 205A 1s completed, trasmits the communication
data buffered in the non-priority queue 205B similarly.

By preferentially transmitting data having high priority from the
radiotelephone 2 to the base station 1 in this manner, the base station 1 or a
destinated radiotelephone can preferentially receive data having high priority.
Therefore, it 1s possible to reduce an amount of delay of data haing high
priority to thereby improve QoS.

On the other hand, when the radiotelephone receives the communication
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data from the base station 1, 1t analyzes the header of the communication data
and judges the communication data as a priority data when if a priority
corresponding to a communication port number described in the header of the
communication data 1s registered in the priority data table 204A and as a
non-priority data if not registered. When the communication data is judged as
the priority data, the communication data is sent to the priority queue 215A of
the buffer 215 and then transmitted to the application 201 sequentially. On the
other hand, when the communication data is judged as the non-priority data,
the communication data is buffered in the non-priority queue 215B. The
radiotelephone 2 1s in standby state during a time period in which the
communication data is transmitted from the priority queue 215A and, after the
transmission of the data from the priority queue 215A is completed, trasmits
the communication data buffered in the non-priority queue 215B, similarly.

By preferentially transmiting data having high priority from the
radiotelephone 2 to the application 201 in this manner, it 1s possible to reduce
an amount of delay of data having high priority to thereby improve QoS.

Incidentally, the priority of data transmitted from the base station 1
during the transmission phase 1s judged on the priority data table 204A from
the data sensing side MAC address and the communication port number and,
when the data having the priority 1s buffered in the buffer 205, the buffered
data may be transmitted to the base station 1 in the receiving phase of the
base station, as in the case of the fourth embodiment of the present invention.

Further, each of the buffers 205 and 215 may have a plurality of priority
queues as in the case of the buffer 305 shown in FIG. 4.

Now, the back-off will be described.

As shown in FIG. 12, the radiotelephone 2 has a back-off function of
becoming a standby state for a back-off time, which is randomly set, when the

radiotelephone 2 and other radiotelephone 2A complete with in transmission of
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data to the base station 1. Since the back-off times of the plurality of mobile
telephones 2 and 2A are different when these mobile telephones are in standby
state by this function, probability of competetion of the mobile telephone 2
with the other mobile telephone 2A 1n a next data transmission becomes lower.

In this case, the maximum value of back-off time in transmission of the
priority data may be made settable to a value smaller than the maximum
value of back-off time in transmission of the non-priority data by the
transmission controller 206. Alternatively, the maximum value of back-off time
in transmission of the priority data may be made settable to a value smaller
than a preliminarily set value by the transmission controller 206. Since, 1n
these cases, the back-off time 1in transmission of the priority data is reduced,
the preferential transmission of the pronty data precedingly to the
non-priority data tends to be easier. In these cases, the maximum value of the
back-off time may be made smaller wath the higher the priority of data. In the
latter case, data having higher pniority tends to be transmitted at higher
speed.

Further, the transmission controller 206 may reduce the back-off time
with higher priority data. In such case, data having higher priority tends to be
transmittted at higher speed. Incidentally, in this case, the back-off time for
the non-priority data is made maximum.

The described functions of the base stations 1, 1A and 1B and the mobile
telephones 2 can be realized by executing programs by a computer.

Incidentally, the base stations 1, 1A and 1B are not always necessaery to
be connected to the LAN 5.

As described hereinbefore, according to the present invention, a wireless
terminal can receive priority data at a constant interval by setting priorities 1n
finer classification compared with the coventional classification by setting the

priority for every application and transmitting the data having the thus set
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priority from the base station at a constant interval. Therefore, it is possible to
reduce the variation of delay in data reception in the wireless terminal to
thereby improve QoS.

Further, in the wireless terminal of the present invention, it is possible
to reduce delay of data having high priority by preferentially outputting it to
an application of the wireless terminal to thereby improve QoS.

Further, in the wireless terminal of the present invention, by
preferentially transmitting data having high priority from the wireless
terminal to a base station, the base station or a destinated wireless terminal
can receive the data having high priority preferentially. Therefore, it is

possible to reduce delay of data having high priority to thereby improve QoS.
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CLAIMS:
1. A base station for a wireless local area network,

connected to at least one wireless terminal through the

wireless local area network, comprising:

]

5 table memory means for storing a priority table of

data indicative of priority of data set for every

application;

first buffer means for buffering data having

priority set;

i 1}

fering data whose

H

10 second buffer means for bu:

priority 1is not set;

H

judge control means for jJudging priority of

recelved data on the basis of the priority table and

outputting data whose priority is set to said first buffer

15 means and the data whose priority 1s not set to said second

buffer means;

beacon signal transmission means for transmitting

a pbeacon signal for synchronizing a communication with said

wireless Terminal at a constant interval;

20 transmission control means for transmitting the

#

data buffered in said first buffer means to a destination at

a constant interval by using the beacon signal as a

reference and, after the data buffered in said first buffer

means 1s transmitted, transmitting the data buffered in said

25 second buffer means to a destination; and

means for providing a transmission phase for

performing a transmission of data to said wireless terminal

and a recelving phase for performing a reception of data
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from said wireless terminal in different time periods each

between adjacent beacon signals.

2. The base station as claimed in claim 1, wherein a

plurality of said first buffer means are provided

correspondingly to priorities of the data.

3. The base station as claimed 1n claim 2, wherein
said transmission control means includes means for
transmitting the data for every time, which 1s predetermined

correspondingly to priority of the data, during a time

period from a time at which the beacon signal is transmitted

to a time at which a next beacon signal is transmitted.

4, The base station as claimed in claim 3, wherein
sald transmission control means includes means for
determining a transmission time of the data on the basis of

a slot time defined by IEEE 802.11.

5. The base station as claimed in claim 3, wherein

sald transmission control means includes means for

transmitting data buffered in said first buffer means

according to a preset sequence of said first buffer means.

0. The base station as claimed in claim 2, wherein

sald transmission control means includes means for

transmitting data buffered in said first buffer means in a

priority sequence of data and, after data buffered in any

one of said first buffer means, which has a priority to be

transmitted, 1s transmitted, transmitting data buffered in

sald first buffer means corresponding to a next priority.

7. The base station as claimed in claim 2, wherein

sald transmission control means includes means for

transmitting data buffered in said first buffer means by

every predetermined amount of data or for every
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predetermined time according to a preset sequence of said

first buffer means.

3 . The base station as claimed in claim © or 7,
wherein said transmission control means further includes

5 means for transmitting, when data to be transmitted 1s

ﬁ

absent 1n one of said first buffer means, data buffered 1in

one of said first buffer means corresponding to a next

priority by Jjumping said first buffer to be transmitted.

9. The base station as claimed in claim 8, wherein

10 said transmission control means includes means for

transmitting, when data having higher priority than that of

data under transmission 1is buffered in said jumped first
buffer means, the data buffered in said jumped first buffer

means after the current data transmission is completed.

15 10. The base station as claimed i1n claim 5, wherein

' ' ' ' ' -
sald transmission control means i1ncludes means for

transmittling data buffered in said first buffer means at a

constant interval.

11. A base station as claimed in claim 1, wherein said

20 3judge control means includes

means for producing a first buffer means

corresponding to a priority of received data when the

priority of the received data is registered in the priority

table; and

[

fer means when

25 means for deleting said first bu:

data having priority corresponding to said first buffer

means 1s not receilved for a predetermined time.

- |

“urther

12. The base station as claimed in claim 1,

comprlsing data size regulation means for regulating size of

30 data outputted from said judge control means to a
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predetermined size and outputting the size-regulated data to

sald first buffer means or sald second buffer means.

13. The base station as claimed in claim 1, further

comprising transmission time regulation means for monitoring

a transmission time of data transmitted from said

transmission control means and, when a transmission time of

data pbuffered in said second buffer means 1s shorter than a

predetermined time, instructing said transmission control

means of shortening of a transmission time of data buffered

in said first buffer means.

14. The base station as claimed in claim 1, further

comprising means for providing a transmission phase for

performing a transmission of data to said wireless terminal
and a receiving phase for performing a reception of data

from salid wireless terminal in a time period between

adjacent beacon signals.

15. The base station as claimed in claim 14, further
comprising means for transmitting a transmission request to

a wireless terminal having PCF (Point Coordination Function)

L
Ll

defined by IE

E 802.11 in the transmission phase and
receilving data transmitted from said wireless terminal,
which recelves the transmission request, in the receiving

phase.

16. The base station as claimed in claim 1, wherein
sald priority table records at least a range of
communication port number and priority in correspondence
with each other and said judge controcl means includes means

F

for judging the priority on the basis of the communication

port number of data received.

17. The base station as claimed in claim 1, wherein

sald priority table records a value of priority bit of a
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F

header of data and priority in correspondence with each

other and said judge control means includes means for

—

judging the priority on the basis of the priority bit of the

data received through said LAN.

18. The base station as claimed in claim 17, wherein

the priority bit 1s defined 1in a reserve bit of a service

field of PLCP (Physical Layer Convergence Procedure) header

defined by IEEE 802.11.

19. The base station as claimed in claim 17, wherein
sald priority bit is defined in TOS (Type of Service) field
of IP header. '

20 . The base station as claimed in claim 1, further

comprising:

means for transmitting GARP (Generic Attribute

Registration Protocol) defined by IEEE 802.1d, g to nodes

connected to said LAN; and

means for broadcasting, when data having
destination to a group MAC address registered in GARP is

received, the received data to said wireless terminals.

21. The base station as claimed in claim 1, wherein

sald table memoryv means further stores a beacon
interval table for corresponding header value of data with

the interval between beacon signals,

ﬁ

said judge control means includes means for

detecting the header value of the received data and, when
the detected header value exists in the beacon interval
table, reading an interval corresponding to the detected
header value and outputting the latter to the beacon signal

producling means, and
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said beacon signal produclng means lncludes means

for changing the interval of the beacon signal to an

interval 1nputted from said judge contrcl means.

22 . The base station as claimed 1n claim 21, wherein,

o when there are a plurality of beacon signal intervals to be

changed, said Judge control means includes means for
selecting a minimum 1nterval and outputting it to said

beacon signal producing means.

23. The base station as claimed in claim 1, further

10 comprising:

input means for changing a content of said

priority table;

transmission means for transmitting said priority

table to other base stations and at least one of wireless

15 terminals connected through the LAN periodically or when the

#

content of said priority table i1s changed by said input

means; and

update means for, when the other base stations and

the at least one wireless terminal recelive saild priority

20 table, updating priority tables of the other base stations

-
—

and the at least one wireless terminal on the basis of

recelved priority table.

24, The base station as claimed in claim 23, wherein

said transmlssion means includes means for transmitting an

25 1nformation, which i1s changed by said pricrity table, during

a time period from the transmission of the priority table to

a next transmission thereof.

25, The base station as claimed in claim 24, wherein

salid transmission means includes means for transmitting a

30 packet including control bits for distinguishing between
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registration and delete, which include MAC address of data

transmitting side, MAC address of destination side, protocol

number, communication port number and priority.

20. The base station as claimed in claim 24, wherein

sald transmissiocon means includes means for transmitting a

packet i1ncluding control bits for distinguishing between

ﬁ

reglistration and delete, which 1nclude wvalue of priority bit

J——

of header of data and priority.

2°7. The base station as claimed 1in claim 21, further

comprising:

input means for changing a content of the beacon

1nterval table;

transmission means for transmitting a beacon

interval table to other base stations connected through said
LAN periodically or when the content of the beacon interval

table 1s changed by said input means; and

update means for, when the other base stations

recelve the beacon interval table, updating beacon interval

p———

tables of the other base stations on the basis of received

beacon 1lnterval table.

28. The base station as claimed in claim 27, whereln

said transmission means includes means for transmitting an

information, which is changed 1n the beacon interval table,

fh

during a time period from the transmission of the beacon

interval table to a next transmission thereof.

29. The base station as claimed in claim 3 or 7,

further comprising:

1nput means for changing the predetermined amount

or the predetermined time;
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transmission means for transmitting the

predetermined amount or the predetermined time to other base

stations connected through said LAN periodically or when the

content of the predetermined amount or the predetermined

time 1s changed by the input means; and

update means for, when the other base stations
receive the predetermined amount or the predetermined time,

updating the predetermined amount or the predetermined time

of the other base stations on the basis of received

predetermined amount or the predetermined time.

30. A wireless terminal connected to a base station

through a wireless local area network, comprising:

'}

table memory means for storing a priority table of

data indicative of priority of data set for every

application;

first buffer means for buffering data having

priority set;

second buffer means for buffering data whose

priority 1s not set;

Judge means for judging priority of received data

on the basis of said priority table and outputting data

having priority set to said first buffer means and data

having priority not set to said second buffer means; and

output control means for transmitting the data

25 Dbuffered 1n said first buffer means to an application of its

own terminal preceding data buffered in said second buffer

means,

wherein sald base station includes beacon signal

transmission means for transmitting a beacon signal for
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syncnronizing a communication with said wireless terminal at

a constant i1nterval and means for providing a transmission

P

prhase for performing transmission of data to said wireless

1}

terminal and a receiving phase for performing a reception of

o data from said wireless terminal in different time periods

each between adjacent beacon signals; and

sald wlreless terminal 1is adapted to receive said

ﬁ

data during the transmission phase of said base station.

37. A wlireless Terminal connected to a base station

10 through a wireless local area network, comprising:

an application for executing a predetermined

service:;

table memory means for storing a priority table

indicative of priority of data set for every application;

i

15 first buffer means for bu:

fering data having

priority set;

U}
H

second buffer means for buffering data whose

priorlty 18 not set;

’“

judge means for judging priority of data inputted

20 from said application on the basis of said priority table

and outputting data having priority set to said first buffer

means and data having priority not set to said second buffer

means; and

Cransmission control means for preferentially

25 transmitting the data buffered in said first buffer means to

a base station preceding the data buf

ered 1n said second

| S

buffer means;

whereln sald base station includes beacon signal

transmission means for transmitting a beacon signal to
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synchronizing a communication with said wireless terminal at

a constant 1nterval and means for providing a transmission

phase for performing transmission of data to said wireless

terminal and a receiving phase for performing a reception of

data

L1

from sald wlreless terminal in different time periods
cach between adjacent beacon signals, and salid wireless

terminal 1s adapted to transmit said data during the

recelving phase of said base station.

32. The wireless terminal as claimed in claim 31,

P
—

wherein sald priority table records at least a range of

communication port number and priority 1n correspondence

wlth each other and said Jjudge control means includes means

for judging the priority on the basis of the communication

W

port number of data inputted from said application.

33. The wilireless terminal as claimed in claim 32,

whereln said judge means includes means for judging priority

P

of data on the basis of transmitting side MAC address and

communication port number of the data transmitted from the

base station in said priority table and said transmission

control means includes means for transmitting data having
priority judged by said judge means to the base station in a
recelving phase in which the base station receives data from

sald wireless terminal.

34 . The wireless terminal as claimed in claim 31,

pro- g
v

wherein sald transmission control means includes back-o:

means, which becomes standby state for a randomly set back-

go— e
rorem

f time when the base station competes in transmission of

O

data with other wireless terminal.

35. The wireless terminal as claimed in claim 34,

ﬁ

wherein said back-off means includes means for setting the

sl

maximum value of the back-off time in transmitting data

"

having priority set to a value smaller than the maximum
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't

value of the back-off time in transmlitting data having

priority not set.

36. The wireless terminal as claimed in claim 34,

 amd
PN

wherein said back-off means includes means for setting the

'-l— P

5 maximum value of the back-off time 1n transmitting data

having priority set to a value smaller than a predetermined

value.

37. The wireless terminal as claimed in claim 34,

g~ e
ot

wherein said back-off means includes means for setting the

p—

10 back-ocff time correspondingly to the priority of data to be

transmitted.
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