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TITLE OF THE INVENTION
RETRANSMISSION CONTROL METHOD AND SYSTEM
FOR MULTICAST INFORMATION DISTRIBUTION
SERVICE, RETRANSMISSION CONTROL APPARATUS,
WIRELESS BASE STATION AND WIRELESS
TERMINAL

BACKGROUND OF THE INVENTION

This application claims the benefit of a
Japanese Patent Application No.2000-236161 filed
August 3, 2000, in the Japanese Patent Office, the
disclosure of which is hereby incorporated by

reference.
1. Field of the Invention _

The present invention generally relates to
retransmission control methods and systems for
multicast information distribution services,
retransmission control apparatuses and wireless
terminals, and more particularly to a retransmission
control method and a retransmission control system
which control retransmission of multicast
information from a retransmission control apparatus
via a wireless region to a wireless terminal within
a distribution service area for the multicast
information.

' The present invention also relates to a
retransmission control apparatus, a wireless base
station and a wireless terminal which carry out
processes according to such a retransmission control
method for a multicast information distribution
service.

2. Description of the Related Art

Recently, broadcasting and distribution of
music-and video via the Internet which uses a cable
network, and multicast applications for carrying out
cooperative work or remote conferences among a
plurality of users, are being established.
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In addition, due to the popular use of
portable telephone terminals such as portable
telephones and PHS terminals, and the popular use of
portable information terminals such as lap-top
personal computers, it may be expected that the
demands to provide wireless multicast services will
increase.

The wireless multicast service distributes
information with respect to a large number of
wireless terminals existing within the service area.
When one packet of the information is lost during
the distribution of the information to the wireless
terminals, a retransmission control is carried out
to guarantee a multicast service quality. 1In other
words, an automatic repeat request (ARQ) is carried
out to remedy the lost packet.

In a system which provides the wireless
multicast service described above, the
retransmission control (hereinafter simply referred
to as'the ARQ) between a wireless base station BS
and wireless terminals (or wireless terminals} MS is
carried out as shown in FIG. 1, for example.

First, the wireless base station BS
transmits multicast information formed by packet
numbers #1 through #3 to each of the wireless
terminals MS (for example, wireless terminals A, B
and C). FIG. 1 shows a case where the packet #1
transmitted from the wireless base station BS is not
received normally at each of the wireless terminals
A, B and C. When a dropout of the packet #1 is
detected, each wireless terminal MS returns a
retransmission request signal, that is, a negative
acknowledgement (NACK) signal, corresponding to the
dropped out packet number (the packet #1 in this
case), to the wireless base station BS, as indicated
by NACK#1 in FIG, 1. Every time the wireless base
station BS receives the NACK signal from a wireless
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terminal MS, the wireless base station BS
retransmits the packet corresponding to the NACK
signal to the wireless terminal MS which returned
the NACK signal, by setting a wireless channel with
respect to this wireless terminal MS.

When the number of wireless terminals
receiving the same multicast service is large within
the wireless region, a plurality of wireless
terminals may transmit to the wireless base station
a NACK signal corresponding to the same packet which
has dropped out. 1In such a case, the wireless base
station receives the same NACK signal from the
plurality of wireless terminals, thereby increasing
the load on a buffer section and a processor section
of the wireless base station. Furthermore, the
wireless base station makes a packet retransmission
corresponding to each of the NACK signals which are
received from the wireless terminals. Hence, when
the wireless base station receives the same NACK
signal corresponding to the same packet which has
dropped out from the plurality of wireless terminals,
the wireless base station makes a number of packet
retransmissions amounting to the number of times the

. NACK signal is received from the plurality of

wireless terminals. Consequently, even when
retransmitting the same packet, the wireless base
station must set the wireless channel between the
wireless base station and a wireless terminal every
time the NACK signal is received therefrom, and it
is impossible to efficiently utilize the wireless
resources.

On the other hand, a Japanese Laid-Open
Patent Application No.2000-115051 proposes a method
of reducing a number of responses received by a
wireless base station from wireless terminals.
According to this proposed method, after the
wireless base station transmits the multicast
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information, the wireless base station requests a
response by polling each of the wireless terminals
included in a specific receiving station group. A
wireless terminal other than the polled wireless
terminals monitors the responses of the polled
wireless terminals, and returns a NACK response to
the wireless base station after a predetermined time
if the monitored responses are ACK responses and the
monitoring reveals that the multicast information
was not correctly received.

But according to this proposed method, the
process of the wireless terminal which monitors the
responses of the polled wireless terminals becomes
complex, and the load on the wireless terminal which
carries out the monitoring becomes extremely large.
Furthermore, in order to monitor the responses of
the polled wireless terminals, it is necessafy to
continuously use the wireless resources, thereby
making it impossible to efficiently utilize the
wireless resources as was the case of the
conventional system described above.

SUMMARY OF THE INVENTION
Accordingly, it is a general object of the
present invention to provide a novel and useful

retransmission control method and system for
multicast information distribution service,
retransmission control apparatus, wireless base
station and wireless terminal, in which the problems
described above are eliminated.

A first and more specific object of the
present invention is to provide retransmission
control method and system for multicast information
distribution service, which can effectively utilize
the wireless resources.

A second and more specific object of the
present invention is to provide a retransmission
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control apparatus and a wireless base station which
can carry out processes according to such a
retransmission control method. '

A third and more specific object of the
present invention is to provide a wireless terminal
which can carry out processes according to such a
retransmission control method.

Still another object of the present
invention is to provide a retransmission control
method for a multicast information distribution
service which distributes multicast information with
respect to a plurality of wireless terminals within
a service area from an information distribution
apparatus via a wireless region, comprising the
steps of transmitting a retransmission request for
information which requires retransmission, from an
arbitrary wireless terminal to the information
distribution apparatus, at a timing determined by
the wireless terminal when the information which
requires retransmission is generated; after
receiving the retransmission request for the
information from the arbitrary wireless terminal
within the service area, notifying retransmission
information indicating the information requested by
the retransmission request with respect to each of
the wireless terminals within the service area from
the information distribution apparatus, and
retransmitting the information requested by the
retransmission request from the information
distribution apparatus at a predetermined timing;
and making no retransmission request for the
information from each of the wireless terminals if
the retransmission information is received by each
of the wireless terminals before the predetermined
timing, so that each of the wireless terminals
receives the information retransmitted from the
information distribution apparatus at the
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predetermined timing. According to the
retransmission control method of the present
invention, it is possible to realize the first
object described above.

In this retransmission control method for
the multicast information distribution service, when
the information which requires retransmission is
generated, the wireless terminal transmits the
retransmission request for the information to the
information distribution apparatus when a timing
determined for the wireless terminal is reached.
The information distribution apparatus which
receives the retransmission request transmits
retransmission information which indicates the
information requested by the retransmission request,
with respect to each of the wireless terminals
within the service area, and retransmits the
information requested by the retransmission request
at a predetermined timing. The information
retransmitted from the information distribution
apparatus is received by the wireless terminal which
transmitted the retransmission request for the
information.

- When the wireless terminal receives from
the information distribution apparatus the
retransmission information which indicates the
information requested by the retransmission request
before the timing determined for the wireless
terminal is reached, the wireless terminal does not
transmit the retransmission request for the
information, and receives the information which is
retransmitted from the information distribution
apparatus at the predetermined timing.

Therefore, according to such a
retransmission control, the timing for transmitting
the retransmission request for the information is
determined at each of the wireless terminals which
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receive the same multicast information distribution
service, when the information which reqguires
retransmission is generated. Since the timing for
transmitting the retransmission request for the same
information is determined individually at each of
the wireless terminals, it is possible to make the
transmission timings different among the wireless
terminals. For this reason, there may exist a
wireless terminal which receives from the
information distribution apparatus the
retransmission information indicating the
information which requires retransmission, before
the timing for transmitting the retransmission
request from this wireless terminal arrives. As a
result, the retransmission request is not
transmitted from such a wireless terminal.
Accordingly, even in a case where the information
which requires retransmission is generated at a
plurality of wireless terminals which receive the
same multicast information distribution service, it
is possible to prevent the retransmission request
for the same information from being transmitted from
all of these plurality of wireless terminals.

The information distribution apparatus is
not limited to a particular type of apparatus, as
long as the information distribution apparatus is
designed to distribute multicast information via a
wireless region. For example, the information
distribution apparatus may be formed by a wireless
base station which makes a wireless communication
with the wireless terminals or, another apparatus
which is coupled to the wireless base station. 1In
addition, the functions of the information
distribution apparatus may be distributed between
the wireless base station and the other apparatus
which is coupled to the wireless base station.

The timings at which the wireless
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terminals transmit the retransmission requests for
the information with respect to the information
distribution apparatus, which are determined at the
wireless terminals, are desirably different among
the wireless terminals which receive the same
multicast information distribution service. For
this reason, every time the information which
requires retransmission is generated at each
wireless terminal, the timing for transmitting the
retransmission request for the information may be
determined at random. Further, every time the
information which requires retransmission is
generated at each wireless terminal, it is possible
to chénge the method of determining the timing for
transmitting the retransmission request for the
information.

However, when the same information which
requires retransmission is generated at a plurality
of wireless terminals which receive the same
multicast information distribution service, from the
point of view of at least preventing the
retransmission requests for the same information
from being transmitted from all of the plurality of
wireless terminals, the method of determining the
timing for transmitting the retransmission request
for the information is not limited to a particular
method, as long as the timing for transmitting the
retransmission request determined in at least one
wireless terminal is different from the timings for
transmitting the retransmission requests determined
in the other wireless terminals.

When the same information which requires
retransmission is generated at a plurality of
wireless terminals which receive the same multicast
information distribution service, the timings for
transmitting the retransmission requests determined
in several wireless terminals may become the same or
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different, to thereby result in a situation where
the timings for transmitting the retransmission
requests determined in several wireless terminals
occur prior to a timing at which the retransmission
information is received by the several wireless
terminals in response to a retransmission request
from another wireless terminal. In such a situation,
the retransmission request for the same information
will be transmitted from a plurality of wireless
terminals which receive the same multicast
information distribution service. Hence, from the
point of view of enabling efficient utilization of
the wireless resources when notifying the
retransmission information from the information
distribution apparatus even in such a situation, the
retransnission control method for the multicast
information distribution service may further
comprise the step of intensively managing in the
information distribution apparatus retransmission
requests for the same information made with respect
to the same multicast information distribution
service until the predetermined timing, and
retransmitting from the information distribution
apparatus information related to intensively managed
retransmission requests at the predetermined timing.
From the point of view of positively
recelving the retransmission information and the
information which is retransmitted at the wireless
terminal, the retransmission control method for the
multicast information distribution service may
further comprise the steps of including information
related to the predetermined timing at which the
information requested by the retransmission request

.is retransmitted in the retransmission information,

and notifying each of the wireless terminals within
the service area from the information distribution
apparatus information related to a transmission
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channel and a transmission timing for notifying the
retransmission information and information related
to a transmission channel for retransmitting the
information requested by the retransmission request;
and receiving the retransmission information by each
of the wireless terminals within the service area
based on the information which is received from the
information distribution apparatus and is related to
the transmission channel and the transmission timing
for notifying the retransmission information, and
recelving the information retransmitted from the
information distribution apparatus based on the
information related to the transmission channel for
retransmitting the information and the information
related to the predetermined timing included in the
retransmission information which are received from
the information distribution apparatus.

From the point of view of enabling

~distributed retransmission of the information

requested by the retransmission request from the
information distribution apparatus, the
retransmission control method for the multicast
information distribution service may further
comprise the step of managing the information
requested by the retransmission request.in
categories according to a predetermined rule, and
managing timings for retransmitting the information
for each of the categories, in thé information
distribution apparatus.

According to such a retransmission control
method for the multicast information distribution
service, it is possible to retransmit the
information requested by the retransmission requests
in the different categories at different timings.

From the point of view of controlling the
number of retransmissions of the information
depending on the characteristic and importance of
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the multicast information which is distributed, the
retransmission control method for the multicast
information distribution service may further
comprise the step of controlling an upper limit
value of a number of retransmissions of the
information requested by the retransmission request
depending on the multicast information which is
distributed from the information distribution
apparatus.

A further object of the present invention
is to provide a retransmission control system for a
multicast information distribution service which
distributes multicast information with respect to a
plurality of wireless terminals within a service
area from an information distribution apparatus via
a wireless region, comprising timing determination
means, in each wireless terminal, for determining a
timing at which a retransmission request for
information which requires retransmission is to be
transmitted when the information which requires
retransmission is generated; first retransmission
control means, in each wireless terminal, for
transmitting the retransmission request for the
information with respect to the information
distribution apparatus at the timing determined by
said timing determination means; retransmission
control information managing means, in the
information distribution apparatus, for managing
retransmission information indicating the
information requested by the retransmission request
after receiving the retransmission request for the
information from an arbitrary wireless terminal
within the service area; and second retransmission
control means, in the information distribution
apparatus, for transmitting the information related
to the retransmission request indicated by the
retransmission information to each of the wireless
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terminals within the service area at a predetermined
timing; wherein each wireless terminal makes no
retransmission request for the information by the
first transmission control means if the
retransmission information is received before the
timing determined by said timing determination means,
so that each wireless terminal receives the
information retransmitted from the information
distribution apparatus at the predetermined timing.
According to the retransmission control system of
the present invention, it is possible to similarly
realize the first object described above.

Another object of the present invention is
to provide a retransmission control apparatus which
is provided in an information distribution apparatus
which distributes multicast information with respect
to a plurality of wireless terminals within a
service area via a wireless region and controls
retransmission of information, comprising
retransmission information transmission control
means for notifying retransmission information
indicating information requested by a retransmission
request with respect to each of the wireless
terminals within the service area after receiving
the retransmission request from an arbitrary
wireless terminal within the service area; and
retransmission control means for transmitting the

- information requested by the retransmission request

and indicated by the retransmission information at a
predetermined timing, so that each of the wireless
terminals determines whether or not to make a
retransmission request for the information by
referring to the retransmission information notified
by said retransmission information transmission
control means when information which requires
retransmission is generated. According to the
retransmission control apparatus of the present
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invention, it is possible to realize the second
object described above.

Still another object of the present
invention is to provide a wireless terminal which
receives multicast information distributed from an
information distribution apparatus via a wireless
region, and receives information retransmitted from
the information distribution apparatus according to
a retransmission control, comprising timing
determination means for determining a timing for
transmitting a retransmission request for
information which requires retransmission; and
retransmission control means for transmitting the
retransmission request for the information with
respect to the information distribution apparatus at
the timing determined by said timing determination
means; wherein no retransmission request for the
information is transmitted by the retransmission
control means if the retransmission information is
received before the timing determined by said timing
determination means, so as to receive the
information retransmitted from the information
distribution apparatus at the predetermined timing.
According to the wireless terminal of the present
invention, it is possible to realize the third

"object described above.

Another object of the present invention is
to provide a wireless base station for distributing
multicast information with respect to a plurality of
wireless terminals within a service area, comprising
notifying means for notifying retransmission
information which indicates that predetermined
information is requested by a retransmission request
to each of the wireless terminals within the service
area, in response to the retransmission request from
an arbitrary wireless terminal within the service
area. According to the wireless base station of the
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present invention, it is possible to realize the
second object described above.

The wireless base station may further
comprise retransmitting means for retransmitting the
predetermined information requested by the
retransmission request to each of the wireless
terminals within the service area, at a timing which
can be set arbitrarily, so as to realize the second
object described above. ' _

In the wireless base station, the
retransmitting means may copes with one
retransmission of the predetermined information with
respect to a plurality of retransmission requests
which request the predetermined information, if the
retransmission request requesting the predetermined
information is received from one or more wireless
terminals within the service area before the
predetermined information is retransmitted to each
of the wireless terminals within the service area,
S0 as to realize the second object described above.

Still another object of the present
invention is to provide a wireless terminal which is
usable within an arbitrary service area, comprising
retransmission request means for making a
retransmission request with respect to a wireless
base station when predetermined information which
requires retransmission is generated; and control
means for discontinuing transmission of the
retransmission request for the predetermined
information from said retransmission request means
when notified of retransmission information which
indicates that a retransmission request for the
predetermined information is made from another
wireless terminal within the arbitrary service area
at a timing before said retransmission request means
makes the retransmission request. According to the
wireless terminal of the present invention, it is
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possible to realize the third object described above.
Other objects and further features of the

present invention will be apparent from the

following detailed description when read in

conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagram showing an example of

a conventional retransmission control method;

FIG. 2 is a diagram showing a structure of
a mobile communication system in which a
retransmission control is carried out in accordance
with a first embodiment of a retransmission control
method according to the present invention;

FIG. 3 is a system block diagram showing a
basic structure of a wireless base station of the
mobile communication system shown in FIG. 2;

FIG. 4 is a diagram showing a structure of
a distribution information table;

FIG. 5 is a diagram showing a structure of
a retransmission control information table;

FIG. 6 is a flow chart showing a process
of a retransmission control section of an
information distribution control unit of the
wireless base station;

FIG. 7 is a timing chart showing
transmission timings of the retransmission control
information table and retransmitting packets;

FIG. 8 is a diagram showing a relationship
of various information to be received by a time when
each wireless terminal receives a retransmitted
packet; -

FIG. 9 is a flow chart showing a process
carried out in each wireless terminal;

FIG. 10 is a system block diagram showing
a mobile communication system in which a
retransmission control is carried ocut in accordance
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with a second embodiment of the retransmission
control method according to the present invention;

| FIG. 11 is a flow chart for explaining the
operation of a wireless base station and a wireless
terminal of the second embodiment; and

FIG. 12 is a flow chart for explaining the

operation of the wireless base station of the second
embodiment in more detail.

DESCRIPTION OF THE PREFERRED EMBQODIMENTS
A description will be given of various

embodiments of retransmission control method and
system for a multicast information distribution
service according to the present invention, a
retransmission control apparatus according to the
present invention, a wireless base station according
to the present invention, and a wireless terminal
according to the present invention, by referring to
FIGS. 2 through 12.

FIG. 2 is a diagram showing a structure of
a mobile communication system in which a
retransmission control for a multicast information
distribution service is carried out in accordance
with a first embodiment of a retransmission control
method according to the present invention. This
first embodiment of the retransmission control
method employs a first embodiment of the
retransmission control system according to the
present invention, a first embodiment of a
retransmission control apparatus according to the
present invention, a first embodiment of a wireless
base station according to the present invention, and
a first embodiment of a wireless terminal according
to the present invention.

In FIG. 2, a wireless base station 20
makes a multicast distribution of information
(multicast information} based on the multicast



e e e ot

10

15

20

25

30

35

~17~

information distribution service in units of packets
within a service area (wireless or radio zone} ES.
Each of wireless terminals {mobile stations) 10Aa,
10B and 10C existing within the service area ES
receives the multicast information which is
distributed from the wireless base station 20 in
units of packets. When one of the wireless
terminals 10A, 10B and 10C which receives the
multicast information distribution fails to receive
a certain packet 1 in this mobile communication
system, the following retransmission control is
basically carried out.

Each of the wireless terminals 10A, 10B
and 10C which fails to receive the packet 1
transmits a retransmission request signal to the
wireless base station 20 at an arbitrary timing.
When the wireless base station 20 receives the
retransmission request signal with respect to the
packet 1 from the wireless terminal 10A, for example,
as indicated by an arrow in FIG. 2, the wireless
base station 20 notifies each of the wireless
terminals 10A, 10B and 10C within the service area
ES that the retransmission request signal with
respect to the packet 1 has already been received.
When the wireless terminals 10B and 10C receive this
notification that the retransmission reguest signal
with respect to the packet 1 has already been
received, before the respective arbitrary timings at
which the retransmission request signal is
transmitted with respect to the wireless base
station 20, the wireless terminals 10B and 10C
discontinue the transmission of the retransmission
request signal with respect to the packet 1, as
indicated by marks "X" in FIG. 2. After notifying
that the retransmission request signal with respect
to the packet 1 has already been received, the
wireless base station 20 retransmits the packet 1 at
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a predetermined timing, so as to carry out again the
multicast distribution of the information. Each of
the wireless terminals 10A, 10B and 10C carries out
a recelving process with respect to the packet 1
which is retransmitted from the wireless base
station 20 by this multicast distribution.-

By carrying out this retransmission
control, unlike the prior art, it is possible to
prevent the retransmission request signal such as
the NACK signal from being transmitted from all of
the plurality of wireless terminals 10A, 10B and 10C
which receive the same multicast information
distribution service but fail to receive a certain
packet. For this reason, it is possible to
efficiently utilize the wireless resources of the
mobile communication system.

In addition, in a case where the wireless
base station 20 receives the retransmission request
signal with respect to the packet 1 from the
wireless terminal 10A and thereafter receives the
retransmission request signal with respect to the
same packet 1 from the wireless terminal 10B before .
reaching the predetermined timing at which the
retransmission of the packet 1 is made, the wireless
basge station 20 carries out an intensive management
of the retransmission request signals with respect
to the same packet 1. In other words, the wireless
base station 20 does not independently transmit the
packet 1 with respect to each retransmission request
signal. Accordingly, even when the wireless base
station 20 receives a plurality of retransmission
request signals with respect to the same packet 1,
the wireless base station 20 retransmits the packet
1 with respect to the plurality of retransmission
request signals at the predetermined timing
described above instead of independently responding
to each of the plurality of retransmission request
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signals.

By carrying out this retransmission
control, even when a plurality of retransmission
request signals are generated with respect to the
same packet 1, it is possible to efficiently utilize
the wireless resources which are used to retransmit
the packet 1 with respect to the plurality of
retransmission request signals.

Next, a more detailed description will be
given of the mobile communication system.

FIG. 3 is a system block diagram showing a
basic structure of the wireless base station 20 of
the mobile communication system shown in FIG. 2.

The wireless base station 20 shown in FIG. .

3 includes a transmitter and receiver unit 21, a

data managing unit 22, and an information
distribution control unit 23. The information
distribution control unit 23 includes a
retransmission controller 23a. The data managing
unit 22 is coupled to a network which is not shown
in FIG. 3. The data managing unit 22 acquires from
the network the multicast information which is to be
distributed, and stores the acquired multicast
information. The information distribution control
unit 23 carries out a control to distribute the
multicast information stored in the data managing
unit 22 from the transmitter and receiver unit 21 to
each of the wireless terminals 10A, 10B and 10C
within the service area E$ in units of packets. 1In
addition, the retransmission controller 23a within
the information distribution control unit 23 carries
out a retransmission control to retransmit from the
transmitter and receiver unit 21 a packet which is
reqﬁested by the retransmission request signal which
is transmitted from one of the wireless terminals
10A, 10B and 10C and is received by the transmitter
and receiver unit 21.
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The multicast information which is to be
distributed from the wireless base station 20 is of
course not limited to that obtained via the network.

The information distribution control unit
23 manages transmission channels, transmission
timings and the like of the various information to
be distributed, based on a distribution information
table shown in FIG. 3. 1In addition, by notifying
this distribution information table to each of the
wireless terminals 10A, 10B and 10C, it is possible
to notify to each of the wireless terminals 10A, 10B
and 10C information related to the kind of multicast
information distribution which is presently provided,

15

20

25

30

35

the transmission channel of each multicast
information distribution service, and the
retransmission.

The multicast information which is
distributed from the wireless base station 20,
retransmission table information related to a
retransmission control information table which is
used for the retransmission control, retransmitting
packet information indicating the transmission
channel of each retransmitting packet based on the
retransmission request signal, and the like are
written in the distribution information table shown
in FIG. 4. In other words, the transmission
channels #1, #2, #3, ... which are used for the
multicast information distribution services, the
transmission channels #11, #21, ..., the
transmission periods and the reference timings of
the transmission periods ((transmission
period)/ (timing): 10/0, 5/1, ...) of the
retransmission control information table related to
the multicast information distribution services, the
transmission channels *"101, #201, ... of the
retranshitting packets during the multicast
information distribution services, and the upper
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limit values (3, 10 (unlimited}, ...) of the number
of packet retransmissions are written in the
distribution information table in correspondence
with service information A, B, C, ... specifying the
multicast information distribution services. The
transmission channel included in the multicast
information and the transmission channel included in
the retransmitting packet information may be the
same channel or may be mutually different channels.
For example, the service information A
specifies a multicast text distribution service, the
service information B specifies a multicast file
distribution service, and the service information C
specifies a real-time video distribution service.
Based on this distribution information
table, the multicast text distribution service

specified by the service information A, for example,

is made by use of the transmission channel #1, and
the retransmission control information table related
to the distribution service A is distributed for
every period "10" from the reference timing “0" in
the transmission channel #11. In this case, it may
be seen that the packet retransmission for this
multicast text distribution service which is
specified by the service information A is made with
a limit of three times by use of the transmission
channel #101.

The service information A, B, C, ... for
specifying the multicast information distribution
services are not limited to particular information
as long as thé multicast information distribution
services can be specified. For example, a title, IP
address or the like of the multicast information
distribution service may be used as the service
information A, B, C, ... . Each transmission
channel can be specified by a channel identifier for
identifying the channel which is used to exchange
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information between the wireless base station 20 and
each of the wireless terminals 10&, 10B and 10C.

For example, when the access method employed is the
time division multiple access (TDMA), it is possible
to uniquely determine the transmission channel by a
time slot number and a frequency number within the
wireless frame. 1In addition, by adding a channel
number #1, #2 or the like to each transmission
channel and providing a correspondence table of the
channel numbers, the time slot numbers and the
frequency numbers in the wireless base station 20
and each of the wireless terminals 10A, 10B and 10C,
it becomes possible to identify the transmission
channel solely from the channel number. Furthermore,
when employing an access method other than the TDMA,
it is possible to cope with the employed access
method by making appropriate modifications to the
contents of the correspondence table. For example,
in the case of the code division multiple access
(CDMA} , the correspondence table stores the

correspondence of the code numbers and the frequency

numbers with respect to each of the channel numbers.

The retransmission control information
table described above is used when the
retransmission controller 23a of the information
distribution control unit 23 carries out the packet
retransmission control. The retransmission control
information table is also used when the wireless
base station 20 receives the retransmission request
signal from an arbitrary wireless terminal and
notifies the request content of the retransmission
request signal to other wireless terminals which
receive the same multicast information distribution
service as the arbitrary wireless terminal, so as to
suppress transmission of retransmission request
signals having the same request content from the
other wireless terminals. A more detailed
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description of the retransmission control
information table will be given later. The
transmission period and the reference timing of the
retransmission control information table are
described in units of frames, for example. A
default value of the reference timing, which is 0,
for example, is determined in advance based on a
reception timing of the distribution information
table and the like. '

The values of each of the items in the
distribution information table may be set
arbitrarily depending on the characteristics of the
multicast information which is distributed. For
example, in the case of the multicast text
distribution service specified by the service
information A, the transmission rate of the
multicast information (text) is relatively low and
the packet error rate is relatively small. In such
a case, the probability of the packet loss at each
of the wireless terminals 104, 10B and 10C which
receives the multicast information distribution is
relatively small, and thus, it is unnecessary to
frequently transmit from the wireless base station
20 the retransmission control information table
which is referred to when each of the wireless
terminals 103, 10B and 10C makes the packet
retransmission request by the retransmission request
signal. For this reason, the transmission period of
the retransmission control information table may be
set to a relatively large value, such as 10, for
example. In addition, since the packet error rate
is relatively small in this case, the number of
packet retransmissions needs to be set to a value on
the order of several times (for example, three
times), so as to suppress the packet error rate.

Accordingly, by setting the transmission
period of the retransmission control information
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table to a relatively large value, the transmission
frequency of the retransmission control information
table is reduced, and it becomes possible to
efficiently utilize the wireless resources used for
the transmission of the retransmission control
information table.

In addition, in the case of the multicast
file distribution service which is'specified by the
service information B and distributes a file which
cannot tolerate even a l-bit error regardless of how
large the delay is, there is no limit to the number
of packet retransmissions so that the packets are
received by the wireless terminals completely error-
free. In such a case, a value "10" which is
internally defined in the mobile communication
system is set as the upper limit value of the number
of packet retransmissions. Since a large number of
packet retransmissions can be expected, it is
preferable that the retransmission control
information table which is referred to by each of
the wireless terminals 10A, 10B and 10C when making
the retransmission request is transmitted relatively
frequently from the wireless base station 20. Hence,
the transmission period of the retransmission
control information table with respect to the
multicast file distribution service specified by the
service information B is set to a value which is
smaller than that set for the multicast text
distribution service specified by the service
information A. For example, the transmission period
of the retransmission control information table with
respect to the multicast file distribution service
is set to "5", and the transmission period of the
retransmission control information table with
respect to the multicast text distribution service
is set to "10".

Furthermore, in the case of the real-time
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video distribution service specified by the service
information C, it is normally necessary to
distribute the information without delay because the
distributed information has real-time continuity,
and for this reason, such information cannot be
retransmitted. In such a case, the wvalues of each
of the items related to the retransmission control
information table and the values of each of the
items related to the retransmitting packets are set
to "0"which is defined in the mobile communication
system as a value indicating that no retransmission
is made. By transmitting from the wireless base
station 20 to each of the wireless terminals 10A,
10B and 10C the distribution information table in
which the values are set in this manner, it is
possible to notify each of the wireless terminals
10A, 10B and 10C that no retransmission will be made,
and prohibit transmission of the retransmission
request signal from each of the wireless terminals
i0aA, 10B and 10cC.

As described above, the retransmission
controller 23a of the information distribution
control unit 23 carries out the retransmission
control according to the retransmission control
information table. Fo;'example, this retransmission
control information table is formed as shown in FIG.
5. |

The retransmission control information
table shown in FIG. 5 includes management items
related to retransmission request acceptance, and
management items related to retransmitting packets.
The management items related to the retransmitting
packets are indicated as "retransmitting packets" in
FIG. 5. The management items related to the
retransmission request acceptance manage a remaining

' number of retransmissions for each range of packet

numbers for which the retransmission request is
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accepted. The ranges of the packet numbers are "1
to 50", "51 to 100", "101 to 150", ... . An initial
value of the remaining number of retransmission is
set to the upper limit value of the number of packet
retransmissions managed by the distribution
information table shown in FIG. 4. As will be
described later, the remaining number of packet
retransmissions is decremented by one every time a
packet retransmission is made. The management items
related to the retransmitting packets manage the
packet number and the retramsmission timing of each
packet with respect to which the retransmission
request is accepted, for each range of packet
numbers. _

In the retransmission control information
table shown in FIG. 5, the retransmission requests
are made with respect to the packet numbers "2", "5",
"i10", "34", "45" and "47" in the range of packet
numbers "1" to "50". The remaining number of packet
retransmissions is "3", and the retransmission
timing of the retransmitting packet is "0". The
retransmission timing "O0" indicates that the
requested packet numbers "2¢", "5%, ¥w1Q", "34",6 45"
and "47" are to be retransmitted at the present
timing. The value of the retransmission timing is
decremented by one every time the retransmission
control information table is transmitted from the
wireless base station 20, as will be described later.

The distribution information table shown
in FIG. 4 is transmitted from the wireless base
station 20 to each of the wireless terminals 103,
10B and 10C at a predetermined timing, under the
control of the information distribution control unit
23. In addition, the retransmission control
information table with respect to each multicast
information distribution table and the
retransmitting packet are transmitted from the
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wireless base station 20 to each of the wireless
terminals 10A, 10B and 10C at a predetermined timing,
under the conﬁrol of the retransmission controller
23a of the information distribution control unit 23.

The value of the "upper limit wvalue of
packet retransmissions" of each record corresponding
to the multicast information distribution service in
the information distribution table shown in FIG. 4,
and the values of the "range of packet numbers" and
the "retransmission timing" in the retransmission
control information table shown in FIG. 5
corresponding to the multicast information
distribution service, may be included in advance as
retransmission control information within the
multicast information which is provided from a
server to the wireless base station 20 via a network.
For example, in the case of the multicast
information distribution service specified by the
service information A, retransmission control
information indicating that the “range of packet
numbers" is "50", the "upper limit value of packet
retransmissions* is "3" and the "retransmission
timing" is "4" is included in the multicast
information.

The information distribution control unit
23 sets the values which are provided as the
retransmission control information, as default
values, in the corresponding items of the
information distribution table and the
retransmission control information table. Further,
since the state of use of the wireless resources is
different for each wireless zone, the information
distribution control unit 23 can appropriately
modify the values of the "range of packet numbers®,
"upper limit wvalue of packet retransmissions" and
"retransmission timing" depending on the state of
use of the wireless resources within the wireless
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zone.

The record corresponding to each range of
packet numbers in the retransmission control
information table shown in FIG. 5 is registered in
the retransmission control information table, every
time a number of packets equal to the value of the
"range of packet numbers" which is included in the
distributed multicast information as the
retransmission control information is distributed.

In this particular case, the
retransmission control information table is set for
each multicast information distribution service,
that is, for each of the service information A, B,
C, ... shown in FIG. 4, but the retransmission
control information table is of course not limited
to such. '

The packet retransmission process of the
retransmission controller 23a may be carried out
according to a procedure shown in FIG. 6.

In FIG. 6, A step S1 decides whether or
not a retransmission request signal which will be
described later is received from one of the wireless
terminals which receive a certain multicast
information distribution service. If the decision
result in the step S1 is YES, a step S2 the packet
which is requested by the retransmission request
signal is added to the management item related to
the transmitting packets in the retransmission
control information table shown in FIG. 5
corresponding to the certain multicast information
distribution service. If the packet requested by
the retransmission request signal is already
registered in the retransmission control information
table, the requested packet is overwritten on the
packet which is already registered in the
retransmission control information table, and thus,
substantially no additional registration is made as
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a result. Hence, an intensive management is carried
out on a plurality of retransmission request signals
with respect to the same packet, so that the packet
retransmission is not made in response to each of
the plurality of retransmission request signals with
respect to the same packet. After adding the packet
which is requested by the retransmission request
signal to the retransmission control information
table by the step S2 or, if the decision result in
the step S1 is NO, a step S3 refers to the
transmission timing of the retransmission control
information table shown in FIG. 5 corresponding to
the multicast information distribution service which
is indicated in the distribution information table
shown in FIG. 4, and decides whether or not the
present timing is the transmission timing for the
retransmission control information table.

If the decision result in the step S3 is
YES, a step S4 distributes the retransmission
control information table using the transmission
channel which is indicated in the distribution
information table shown in FIG. 4. After the step
S4 or if the decision result in the step 83 is NO, a
step S5 decrements the value of each "retransmission
timing" item in the retransmission control
information table shqwn in FIG. 5. After the step
S5, a step S$6 decides whether or not the present
timing is the retransmission timing for
retransmitting the requested packet. The decision
of the step S6 is made by determining whether or not
the value of the "retransmission timing" item is "“O"
in the records at the uppermost row in the
retransmission control information table shown in
FIG. 5. The records at the uppermost row include
the items such as the "range of packet numbers",
"remaining number of packet retransmissions",
"packet number" and "retransmission timing"
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described above. Hence, it is judged that the
present timing is the retransmission timing for the
retransmitting packet if the value of the
"retransmission timing" item is "0", and it is
otherwise judged that the present timing is not the
retransmission timing for the retransmitting packet.
If the decision result in the step S6 is
YES, a step S7 refers to the retransmission control
information table shown in FIG. 5 and decides
whether or not a packet to be retransmitted exists.
More particularly, the decision of the step S7 is
made by determining whether or not a packet is
registered under the "packet number" item in the
records at the uppermost row of the retransmission
control information table. If the decision result
in the step S7 is YES, each packet which is
registered under the "packet number" item in the
records at the uppermost row of the retransmission
control information table is successively
distributed, that is, retransmitted, from the
wireless base station 20 to each of the wireless
terminals 10A, 10B and 10C, using the transmission
channel for the retransmitting packet indicated in
the distribution information table shown in FIG. 4.
For example, in the case where the distribution
information table shown in FIG. 4 and the
retransmission control information table shown in
FIG. 5 are used, the packets having the packet
numbers 2", *5%, m10", »34", "45" and "47" which
are registered under the "packet number" item in the
records at the uppermost row corresponding to the
range of packet numbers "1* to "50", for example,
are successively retransmitted from the wireless
base station 20 to each of the wireless terminals
10a, 10B and 10C, using the transmission channel
#101 for the retransmitting packets with respect to
the multicast text distribution service specified by
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the service information A.

When the packet retransmission described
above ends, a step S9 clears the packets registered
under the "packet number" item in the records at the
uppermost row of the retransmission control
information table shown in FIG. 5, and decrements
the value of the "remaining number of
retransmissions" item by one. Then, a step S10
decides whether or not the value of the "remaining
number of retransmissions" item is "0". If the
decision result in the step S10 is NO, a step S12
carries out an updating process with respect to the
retransmission control information table. This
updating process with respect to the retransmission
control information table sets a new walue according
to a predetermined rule to the "retransmission
timing" item in the records at the uppermost row of
the retransmission control information table, and
these records at the uppermost row are moved to a
lowermost row of the retransmission control
information table. Consequently, the records in the
other rows are respectively shifted by one row
towards the uppermost row of the retransmission
control information table.

If the present timing is not the
retransmission timing of the retransmitting packet,
that is, the wvalues of the "transmission timing®
item in the records at all of the rows which are
successively decremented by one every time the
retransmission control information table is
transmitted by the steps S3, 5S4 and S5 and the value
of the "transmission timing" item in the records at
the uppermost row of the retransmission control
information table is not "0", the decision result in
the step S6 becomes NO. The steps S7 through S12
related to the packet retransmission are not carried
out if the decision result in the step S6 is NO, and



10

15

20

25

30

35

-32—~

the retransmission control ends.

When the distribution information table
shown in FIG. 4 and the retransmission control
information table shown in FIG. 5 are used and the
process described above is repeated, the
retransmission control information table with
respect to the multicast text distribution service
specified by the service information A 1s repeatedly
transmitted as shown in FIG. 7, using the
transmission channel #11 from the reference timing
"0" with the transmission period "10" indicated on
the distribution information table shown in FIG. 4.
In addition, the retransmission control information
table with respect to the multicast file
distribution service specified by the service
information B is repeatedly transmitted as shown in
FIG. 7, using the transmission channel #21 from the

reference timing "1" with the transmission period

"5" indicated on the distribution information table
shown in FIG. 4. ,

FIG. 7 is a timing chart showing
transmission timings of the retransmission control
information table and the retransmitting packets.

In FIG. 7, shows a transmission timing of the
retransmission control information table
corresponding to the service specified by the
service information B using the transmission channel
#21 and having a transmission period "5", 4
transmission timing of the retransmission control
information table corresponding to the service
specified by the service information A using the
transmission channel #11 and having a transmission
period "10", and a transmission timing of the packet
using the transmission channel #101 and having a
transmission period T. In FIG. 7, the time base (t)
is indicated in units of one frame, and " (1 ~ 50)",
“(51 ~ 100)", and " (101 ~ 150)“ shown below the
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packet transmission timing respectively indicate the
packet number ranges of the packets which are
transmitted. '

In the case of the multicast text
distribution service specified by the service
information A, after the packets having the packet
numbers "2%, ®5", #1Q*, "34%, "45" and "47" in the
range of packet numbers "1" to "50" are successively
retransmitted, the retransmission control
information table is transmitted four times by the
steps 83, S4 and S5, in a state where the records
corresponding to the range of packet numbers "51" to
"100" are positioned at the uppermost row of the
retransmission control information table. If the
value of the "transmission timing" item
corresponding to the range of packet numbers “51" to
"100" becomes "0" and the decision result in the
step S6 is YES, the packets having the packet
numbers "57*, "72" and "81" in the range of packet
numbers "51" to "100" are successively retransmitted
by the steps S7 and S8. Hence, in the case of the
retransmission control based on the retransmission
control information table shown in FIG. 5 with
respect to the multicast text distribution service
specified by the service information A, the
retransmitting'packet is transmitted every time the
retransmission control information table is
transmitted four times.

As the above described process is repeated
if no retransmission request signal with respect to
a packet in a corresponding range of packet numbers
is received by a next timing after retransmitting
the packet, and there is no packet which is
registered in the "packet number" item in the
records positioned at the uppermost row of the
retransmission contrel information table, the
decision result in the step S7 becomes NO, the
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process ends. On the other hand, if the
distribution of the packet which is registered under
the “"packet number" item in the records positioned
at the uppermost row of the retransmission control
information table ends in the step S8, the value of
the "remaining number of retransmissions” item is
decremented by one in the step S9, and the value of
the "remaining number of retransmissions" item
becomes "0" to thereby make the decision result in
the step S10 YES, it is regarded that the set number
of retransmissions have ended, and the step S1i1
deletes the corresponding records from the
retransmission control information table, similarly
as described above.

In a case where each initial value is set
to "10" in the "remaining number of retransmissions"
item of the retransmission control information table
corresponding to the service for which the upper
limit of the number of packet retransmissions is set
to "10" in the distribution information table, the
step S9 which decrements the value of the remaining
number of retransmissions by one is not carried out
after the step S8 which transmits the retransmitting
packet. In this caSe, the above described process
is repeated until there is no more packet to the
registered under the "packet number" item, and when
there is no more registered packet and the decision
result 'in the step S7 becomes NO, the process ends.

According to the retransmission control
with respect to each of the multicast information
distribution services described above, the packet
retransmission requests are intensively managed for
each predetermined range of packet numbers within a
predetermined time which is required to transmit the
retransmission control information table a
predetermined number of times, by the steps S1
through 86 shown in FIG. 6. Further, the packet
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which is requested by the retransmission requests
which are intensively managed is retransmitted at a
predetermined timing by the steps S6 through S8. In
this case, both the plurality of retransmission
request signals with respect to the same packet, and
the plurality of retransmission request signals with
respect to different packets, are intensively
managed. For this reason, the number of packet
retransmissions from the wireless base station 20 is
reduced for the same multicast information

" distribution service, to thereby enable efficient

utilization of the wireless resources and to reduce
the processing load on the wireless base station 20.

On the other hand, each of the wireless
terminals 10A, 10B and 10C within the service area
ES for receiving the multicast information
distribution services from the wireless base station
20 carries out the following process.

Generally, in the mobile communication
system, the wireless base station 20 transmits a
perch channel for enabling synchronization with
respect to all of the wireless terminals 10A, 10B
and 10C within the service area ES. The perch
channel also has a function of notifying control
information related to the mobile communication
system to each of the wireless terminals 10A, 10B
and 10C, and may further include information related
to a channel structure such as specifying the
channel to be used by each of the wireless terminals
10A, 10B and 10C.

FIG. 8 is a diagram showing a relationship
of various information to be received by a time when
each of the wireless terminals 10A, 10B and 10C
receives a retransmitted packet. In FIG. 8, the
wireless terminal which receives a desired multicast
information distribution service receives the perch
channel, and receives the distribution information
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table shown in FIG. 4 according to information @
included in the perch channel. The information O
includes the transmission channel and the
transmission timing of the distribution information
table. When the wireless terminal receives the
distribution information table, the wireless
terminal receives the retransmission control
information table shown in FIG. 5 corresponding to
the desired multicast information service according
to information @ included in the distribution
information table. The information @ includes the
transmission channel and the transmission period and
timing of the retransmission control information
table. Then, if there is a packet dropout, the
wireless terminal receives the retransmission of the
dropped out packet according to information ®
included in the retransmission control information
table. The information @ includes the packet
number and the transmission timing.. If the dropped
out packet is not registered in the retransmission
control information table, the wireless terminal
outputs a retransmission request signal.

Based'on such a procedure, each of the
wireless terminals 10A, 10B and 10C receives the
retransmission of the packet which dropped out. In
a case where the transmission channel, the
transmission timing and the like of the distribution
information table successively change, each of the
wireless terminals 10A, 10B and 10C receives the
perch channel before receiving the distribution
information table to confirm such changes. 1In
addition, there are cases where the transmission
channel, the transmission timing and the like of the
information (multicast information distribution
service, retransmission control information table,
retransmitting packet) stored in the distribution
information table shown in FIG. 4 change. Hence, in
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such cases, each of the wireless terminals 104, 10B
and 10C receives the distribution information table
every time the distribution information table is
transmitted from the wireless base station 20 while
receiving the multicast information distribution
service to confirm such changes. When the
information such as the transmission channel and the
transmission timing stored in the distribution
information table and the retransmission control
information table changes, the wireless base station
20 updates the contents of these tables before
transmitting these tables.

A more detailed description of the
procedure carried out in each of the wireless
terminals 10A, 10B and 10C which receives the
multicast information distribution service will be
given with reference to FIG. 9. FIG. 9 is a flow
chart showing the process carried out at each of the
wireless terminals 10A, 10B and 10C.

In FIG. 9, in each of the wireless
terminals 10A, 10B and 10C which confirms a
transmission channel and a transmission timing of
the distribution information table by the perch
channel as described above, a step S21 receives the
distribution information table shown in FIG. 4 which
is transmitted from the wireless base station 20
using the transmission channel and the transmission
timing. Each of the wireless terminals 10A, 10B and
10C which receives the distribution information
table refers to this distribution information table,
and a step S22 decides whether or not the multicast
information distribution service which is being
received is the type of service which retransmits
the packet. For example, the decision in the step
S22 is made by determining whether or not the wvalue
of the item (retransmission control information
table, retransmitting packet) in the distribution
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information table, related to the retransmission
corresponding to the multicast information
distribution service which is received by the
wireless terminal, is set to "0". 1In the case of
the multicast real-time video distribution service
specified by the service information C in FIG. 4,
for example, the step S22 judges that the multicast
information distribution service which is being
received is not the type of service which
retransmits the packet.

If the decision result in the step S22 is
YES, a step S23 decides whether or not a packet to
be corrected exists in the packets received by the
wireless terminal. If the decision result in the
step S23 is YES, the wireless terminal in a step S24
refers to the distribution information table
received by the step S21 and carries out a
monitoring process. More particularly, the
monitoring process of the step S24 decides whether
or not the present timing is the reception timing of
the retransmission control information table
corresponding to the multicast information
distribution service which is being received by the
wireless terminal.

The retransmission control information
table is distributed at the predetermined period
from the predetermined reference timing, from the
wireless base station 20, as described above with
reference to the steps S3 and S4 shown in FIG. 6 and
FIG. 7. If the decision result in the step S24
becomes YES in this state, a step S25 receives the
retransmission control information table using the
transmission channel which is stored in the item of
the retransmission control information table in the
distribution information table.

In a step $26, each of the wireless
terminals 10A, 10B and 10C decides whether or not
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the packet which is to be corrected is already
registered in the received retransmission control
information table. If no retransmission réquest is
made from the other wireless terminals with respect
to the packet which is to be corrected in the
wireless terminal and this packet is not yet
registered in the retransmission control information
table, the decision result in the step 826 is NO,
and a step S27 decides whether or not a random timer
is operating. Each of the wireless terminals 10A,
10B and 10C itself has a known basic structure, and
this random timer may be an internal or external
timer of a processor within each of the wireless
terminals 10A, 10B and 10C. If the decision result
in the step S27 is NO, a step S28 starts the
operation of the random timer which is set with a
random time which is peculiar to each of the
wireless terminals 10A, 10B and 10C, and a
monitoring process of steps 529 and S30 is then
carried out. The step S$29 decides whether or not a
time-out of the random timer has occurred, and if
the decision result in the step S29 is NO, the step
S30 decides whether or not the present timing is a
next reception timing of the retransmission control
information table, by referring to the distribution
information table. The process returns to the step
S29 if the decision result in the step S$30 is NO.
If the decision result in the step S30 is
YES, the step S$25 receives the retransmission
control information table using the transmission
channel which is stored in the distribution
information table, and the step 826 decides whether
or not there is a registered packet which is to be
corrected in the received retransmission control
information table. If the decision result in the
step S26 is NO, the monitoring process including the
step S29 which checks the time-out of the random
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timer which is operating and the step S30 which
checks the next reception timing of the
retransmission control information table, is
repeated.

Thereafter, while the monitoring process
which checks the time-out of the random timer and
checks the next reception timing of the
retransmission control information table is repeated,
the step S25 receives the retransmission control
information table every time the decision result in
the step S30 becomes YES, and the step S26 confirms
whether or not the packet which 1s to be corrected
is registered in the received transmission
information table. While such a process is being
carried out, if no retransmission request is made
from the other wireless terminals with respect to
the packet which is to be corrected, the packet
which is to be corrected is not registered in the
received retransmission control information table
and the time-out of the random timer occurs, the
decision result in the step S29 becomes YES. Hence,
in a step S31, each of the wireless terminals 10aA,
10B and 10C transmits to the wireless base station
20 a retransmission request with respect to the
packet which is to be corrected, and the
retransmission control ends.

When the retransmission request is
received by the wireless base station 20, the packet
which is to be corrected is registered in the
retransmission control information table
correspbnding to the multicast information
distribution service which is received by each of
the wireless terminals 10a, 10B and 10C, as
described above in conjunction with FIG. 5 and the
steps S1 and S2 shown in FIG. 6.

On the other hand, every time the
reception timing of the retransmission control
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information table comes and the decision result in
the step S30 becomes YES, the step 525 receives the
retransmission control information table. When the
step S26 confirms whether or not the packet which is
to be corrected is registered in the received
retransmission control information table, if a
retransmission request with respect to the packet
which is to be corrected is made from at least one
of the other wireless terminals and the packet which
is to be corrected is registered in the received
retransmission control information table, the
decision result in the step S26 becomes YES. Hence,
in this case, a step S32 decides whether or not the
present timing is the retransmission timing of the
packet which is to be corrected. The decision in
the step S32 may be made by determining whether or
not the records corresponding to the range of packet
numbers including the packet which is to be
corrected is positioned at the uppermost row of the
received retransmission control information table,
and whether or not the value of the "transmission
timing" item in the recoxds is "“0".

If the present timing is not the
retransmission timing for the packet and the
decision result in the step S32 is NO, the step S$24
decides whether or not the present timing is the
reception timing of the retransmission control
information table. When the decision result in the
step S24 becomes YES, the step S25 receives the
retransmission control information table, and the
step S26 decides whether or not the packet which is
to be corrected is registered in the received
retransmission control information table. 1If the
decision result in the step S26 becomes YES, the
step S32 decides whether or not the present timing
is the retransmission timing of the packet which is
to be corrected. Thereafter, the decision result in
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the step S24 becomes YES every time the present
timing becomes the retransmission timing of the
packet which is to be corrected, the step S25
receives the retransmission control information
table, the decision result in the step S26 becomes
YES if the packet which is to be corrected is
registered in the received retransmission control
information table, and the step S32 decides whether
or not the present timing is the retransmission
timing of the packet which is to be corrected.

When the present timing becomes the
retransmission timing of the packet which is to be
corrected and the decision result in the step 832
becomes YES, a step S33 receives the retransmitted
packet which is retransmitted from the wireless base
station 20 as described above by the step S8 shown
in FIG. 6, using the transmission channel of the
retransmitting packet for the multicast information
distribution service which is stored in the
distribution information table. The retransmission
control ends after the step S33.

In the case where the retransmission
request signal is transmitted by the step S31 as
described above, the packet which is to be corrected
is already registered in the received retransmission
control information table when the retransmission
control is carried out according to the procedure
described above. Hence, the decision result in the
step S26 is YES, and when the present timing becomes
the retransmission timing of the packet and the
decision result in the step S32 becomes YES, the
step S33 receives the packet which is requested by
the retransmission request signal.

When carrying out the above described
process in each of the wireless terminals 10A, 10B
and 10C, if there is a packet which is to be
corrected and this packet is registered in the
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retransmission control information table in response
to a retransmission request from another wireless
terminal which receives the same multicast
information distribution service, before the time-
out of the random timer occurs, the transmission
from the wireless terminal is discontinued because
the decision result in the step S26 becomes YES.
Hence, the wireless terminal can receive the packet
which is to be corrected and is received from the
wireless base station 20 at the retransmission
timing stored in the retransmission control
information table. Therefore, it is possible to
efficiently utilize the wireless resources for the
packet retransmission.

In the above described case, an upper
limit value of the value which is set in the random
timer which is used by the process of each of the
wireless terminals 10A, 10B and 10C is determined
based on a time until the retransmitting packet is
transmitted, that is, a period T shown in FIG. 7.
Consequently, each of the wireless terminals 10A,
10B and 10C can transmit the retransmission request
signal before the transmission timing of the
retransmission packet.

For example, suppose that the upper limit
value of the random timer is described in units of
frames. The wvalue of the "transmission timing" item
in the retransmission control information table
shown in FIG. 5 1is described in units of the number
of transmissions of the retransmission control
information table. Thus, a value which is obtained
by multiplying the value of the "transmission
timing® and the value of the “transmission period"
of the "transmission period and timing" item in the
retransmission control information table, becomes
the upper limit value of the value which is set in
the random timer. For example, the value of the
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"transmission timing" is "4" for the range of packet
numbers "51" to "100". In addition, the wvalue of
the "transmission period" is "10" in the case of the
multicast text distribution service specified by the
service information A.

In the described embodiment., the
information distribution control unit 23 which
includes the retransmission controller 23a, is
provided within the wireless base station 20 which
forms an information distribution apparatus.
However, the structure of the mobile communication
system is not limited to such a structure, and for
example, in a case where the information
distribution apparatus is provided.externally to the
wireless base station 20, the information
distribution control unit 23 may also be provided
externally to the wireless base station 20.

Moreover, in the described embodiment, the
wireless base station 20 forms an information
distribution apparatus, the information distribution
control unit 23 including the retransmission
controller 23a forms a retransmission control
apparatus. The retransmission control information
table shown in FIG. 5 forms retransmission
information and a managing means.

’ The procéss of the steps S27, 828, 529 and
S30 shown in FIG. 9 is carried out by a (first)
retransmission control means. The process of the
steps S24, S25, S§26, S32 and S33 shown in FIG. 9 is
carried out by a (first) retransmission control
means. The process of the sfeps S3 and S4 shown in
FIG. 6 is carried out by a retransmission
information transmission control means. The process
of the steps S6, S7 and S8 shown in FIG. 6 is
carried out by a {(second) retransmission control
means.

The process of the steps S1i, S2, S3 and S6
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shown in FIG. 6 is carried out by a distribution
information managing means. In addition, the
transmission control of the perch channel by the
wireless base station 20 is carried out by a
(second) retransmission control means. The process
of setting the remaining number of packet
retransmissions in the retransmission control
information table shown in FIG. 5 is carried out by
a retransmission control information managing means.

In the embodiment described above, two
kinds of tables, namely, the distribution
information table and the retransmission control
information table, are used. However, the
information stored in the two kinds of tables is of
course not limited to that shown in FIGS. 4 and 5.
Furthermore, it is not an essential condition to use
the tables in the present invention. '

In other words, a wireless base station BS
only needs to have a structure such that, when a
retransmission request is received from an arbitrary
wireless terminal MS1 within a service area SA, the
wireless base station BS notifies retransmission
information which indicates that information I was
requested by the retransmission request, to the
wireless terminal MS1 and each of other wireless
terminals MS2 through MSn within the same service
area SA. In addition, the wireless base station BS
only needs to have a structure such that, the
information I requested by the retransmission
request is retransmitted toc each of the wireless
terminals MS1 through MSn within the service area SA
at a timing which may be set arbitrarily.
Furthermore, the wireless base station BS may have a
structure so as to cope with one retransmission of
the information I with respect to a plurality of
retransmission requests which request the
information I if the retransmission request
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requesting the same information I is received from
one or more of the wireless terminals MS1 through

MSn (for example, the wireless terminal MS2) within
the service area SA before the information I is
retransmitted to each of the wireless terminals MS1
through MSn within the service area SA. For example,
the wireless base station BS copes with one
retransmission of the information I with respect to
the retransmission requests from the wireless
terminals MS1 and MS2.

On the other hand, each of the wireless
terminals MS1 through MSn only needs to have a
structure such that, a retransmission request is
made with respect to the wireless base station BS
when the information I which requires retransmission
is generated, and discontinues transmission of the
retransmission request for the information I when
notified of retransmission information which
indicates that a retransmission request for the same
information I is made from another wireless terminal
within the service area SA at a timing before the
retransmission request is made.

Next, a description will be given of a
second embodiment of a retransmission control method
for multicast information distribution service
according to the present invention. A mobile
communication system to which this second embodiment
of the retransmission control method is applied has
a structure shown in FIG. 10. This second
embodiment of the retransmission control method
employs a second embodiment of the retransmission
control system according to the present invention, a
second embodiment of the retransmission control
apparatus according to the present invention, a
second embodiment of the wireless base station
according to the present invention, and a second
embodiment of the wireless terminal according to the
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present invention. In FIG. 10, those parts which
are the same as those corresponding parts in FIG. 3
are designated by the same reference numerals.

The mobile communication system includes a
wireless base station 101 and a wireless terminal
111 as shown in FIG. 10, and a plurality of wireless
terminals 111 exist within the same service area SA.
The wireless base station 101 includes an input end
102 which receives multicast information via a
network (not shown), a transmitter and receiver unit
21, a data managing unit 22, and an information
distribution control unit 23. The transmitter and
receiver unit 21 includes a transmitter 104 and a
receiver 105. The information distribution control
unit 23 includes a distribution information managing
unit 23c¢c, a retransmission control information
managing unit 23b, and a retransmission controller
23a. On the other hand, the wireless terminal 111
includes an output end 112 for outputting the
multicast information and supplying the multicast
information to other parts (not shown) of the
wireless terminal 111, a retransmission controller
113, a transmitter 114, a receiver 115, and a
transmission timing managing unit 116. The data
managing unit 22 and the information distribution
control unit 23, or at least the retransmission
controller 23a, may have a known basic structure
made up of a processor such as a CPU and a memory.
In addition, the retransmission controller 113 and
the transmission timing managing unit 116, or at
least the retransmission controller 113, may have a
known basic structure made up of a processor such as
a CPU and a memory.

In the wireless base station 101, the
multicast information received from the input end
102 is supplied to the data managing unit 22. The
retransmission controller 23a divides the multicast
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information intec units of slots, and adds an error
detecting code such as CRC so that an error can be
detected in units of slots, before supplying the
multicast information to the transmitter 104. The
transmitter 104 modulates the multicast information
from the retransmission controller 23a and transmits
multicast information 107 to each wireless terminal
111 within the service area SA.

At each wireless terminal 111 within the
service area SA, the receiver 115 receives and
demodulates the multicast information 107 before
supplying the multicast information to the
retransmission controller 113. When an error exists
in the received multicast information 107, the
retransmission controller 113 supplies a
retransmission request to the transmitter 114 at a
transmission timing managed by the transmission
timing managing unit 116. The retransmission
request is received by the receiver 105 of the
wireless base station 101 wvia an up—channel 106.
When no error exists in the received multicast
information 107, ﬁhe retransmission controller 113
receives the next multicast information 107 without
outputting a retransmission request.

The receiver 105 of the wireless base
station 101 supplies the signal received via the up-
channel 106 to the retransmission controller 23a via
the distribution information managing unit 23c¢ and
the retransmission control information managing unit
23b. When the retransmission request is received,
the retransmission controller 23a temporarily
discontinues transmission of the multicast
information which is received via the input end 102
from being transmitted from the transmitter 104, at
an arbitrarily set timing, under the management of
the distribution information managing unit 23c¢, and
retransmits the multicast information requested by
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the retransmission request to each of the wireless
terminals 111 within the service area SA. The
retransmission controller 23a transmits the next
multicast information from the transmitter 104 if no
retransmission request is received.

When a retransmission request is received
from an arbitrary wireless terminal 111 within the
service area SA, the retransmission controller 23a
of the wireless base station 101 distributes
retransmission information to each wireless terminal
111 within the service area SA via the transmitter
104, at an arbitrarily set timing, under the
management of the retransmission control information
managing unit 23b. The retransmission information
includes at least information which indicates the
multicast information requested by the
retransmission request, such as the packet number.

At the wireless terminal 111 which
receives the retransmission information, the
retransmission controller 113 discontinues
transmission of the retransmission request, even
when the transmission timing therefor managed by he
transmission managing unit 116 is reached, if the
information requested by the retransmission request
which is to be transmitted matches the information
indicated by the received retransmission information.
Hence, in this case, this wireless terminal 111
waits until the requested information is received
from the wireless base station 101.

FIG. 11 is a flow chart for explaining the
operations of the wireless base station 101 and the
wireless terminal 111 of this second embodiment.
FIG. 11 corresponds to the processes carried out by
the processor which forms the retransmission
controller 23a of the wireless base station 101 and
the processor which forms the retransmission
controller 113 of the wireless terminal 111.
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In FIG. 11, in the wireless base station
101, a step S41 transmits the multicast information
to each wireless terminal 111 within the service
area SA via the transmitter 104, as described above.

Steps S51 through S59 are carried out at
each wireless terminal 111 within the service area
SA. The step S51 inputs the multicast information
and/or the retransmission information received via
the receiver 115 to the retransmission controller
113. The step S$52 decides whether or not an errorx
exists in the received multicast information. If
the decision result in the step S52 is NO, the step
S53 waits for the next multicast information, and
the proceés returns to the step S51. On the other
hand, if the decision result in the step $52 is YES,
a step S54 determines the transmission timing of the
retransmission request signal by the retransmission
timing managing unit 116. The step S55 decides
whether or not the information which indicates the
multicast information such as the packet number and
is included in the retransmission information as
being planned for retransmission, matches the
information which is managed by the transmission
timing managing unit 116 and indicates the multicast
information such as the packet number and is planned
to be requested by the wireless terminal 111 by the
in the retransmission request signal. If the
decision result in the step S55 is YES, the step S56
discontinues the transmission of the retransmission
request signal.

If the decision result in the step 855 is
NO, the step S57 stores the retransmission request
signal in the memory within the retransmission
controller 113. The step S58 decides whether or not
the transmission timing which is managed by the
transmission timing managing unit 116 for each
multicast information is reached. If the decision
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result in the step S58 is YES, the step S$59
transmits the retransmission request signal via the
transmitter 114 to the wireless base station 101
under the management of the transmission timing
managing unit 116.

In the wireless base station 101, a step
S42 carries out a retransmission process when the
retransmission request signal is received from one
or more wireless terminals 111 within the service
area SA.

FIG. 12 is a flow chart for explaining the
operation of the wireless base station 101 of this
second embodiment in mode detail. The process shown
in FIG. 12 corresponds to the process which is
carried out by the processor which forms the
retransmission controller 23a of the wireless base
station 101.

In FIG. 12, the step S41 transmits the
multicast information to each wireless terminal 111
within the service area SA via the transmitter 104,
under the management of the distribution information
managing unit 23c. A step S43 decides whether or
not the retransmission request signal from the
wireless terminal 111 within the service area SA is
received via the receiver 105. If the decision
result in the step $32 is NO, the process returns to
the step S41. If the decision result in the step
S43 is YES, a step S44 decides, based on the
information managed by the distribution information
managing unit 23c and the retransmission control
information managing unit 23b, whether or not a
retransmission request signal requesting the
multicast information requested by the received

. retransmission request signal is already accepted

and the requested multicast information is not yet
retransmitted. 1If the decision result in the step
S44 is YES, a step S45 discards the retransmission
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request signal requesting the same multicast
information.

If the decision result in the step S44 is
NO or, after the step S45, a step S46 decides, based
on the information managed by the retransmission
control information managing unit 23b, whether or
not the arbitrarily set transmission timing of the
retransmission information is reached. If the
decision result in the step S46 is YES, a step S47
transmits the retransmission information to each
wireless terminal 111 within the service area SA via

' the transmitter 104. A step S48 decides, based on

the information managed by the distribution
information managing unit 23c¢, whether or not the
arbitrarily set retransmission timing for the
multicast information which is requested by the
accepted retransmission request signal is reached.
The process returns to the step S43 if the decision
result in the step 548 is NO. On the other hand, if
the decision result in the step S48 is YES, a step
S49 retransmits the multicast information which is
requested by the accepted retransmission request
signal, to each wireless terminal 111 within the
service area SA via the transmitter 104, and the
process returns to the step S41.

0f the means forming the wireless base
station 101, the steps S44, S45, S46 and $47 shown
in FIG. 12 in particular correspond to a notifying
means. In addition, the steps S48 and S49 in
particular correspond to a retransmitting means.

In addition, of the means forming the
wireless terminal 111, the steps S54 and 857 through
$59 shown in FIG. 11 in particular correspond to a
retransmission request means. Moreover, the steps
S$55 and S56 in particular correspond to a control
means.

Further, the present invention is not
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limited to these embodiments, but variocus variations
and modifications may be made without departing from
the scope of the present invention. '
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WHAT IS CLAIMED IS

1. A retransmission control method for a
multicast information distribution service which
distributes multicast information with respect to a
plurality of wireless terminals within a service
area from an information distribution apparatus via
a wireless region, comprising the steps of:

{a) transmitting a retransmission request for
information which requires retransmission, from an
arbitrary wireless terminal to the information
distribution apparatus, at a timing determined by
the wireless terminal when the informatioh which
requires retransmission is generated;

(b) after receiving the retransmission request
for the information from the arbitrary wireless
terminal within the service area, notifying

retransmission information indicating the

information requested by the retransmission request
with respect to each of the wireless terminals
within the service area from the information

“distribution apparatus, and retransmitting the

information requested by the retransmission request
from the information distribution apparatus at a
predetermined timing; and

{¢) making no retransmission request for the
information from each of the wireless terminals if
the retransmission information is received by each
of the wireless terminals before the predetermined
timing, so that each of the wireless terminals
receives the information retransmitted from the
information distribution apparatus at the
predetermined timing.

\
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2. The retransmission control method for
the multicast information distribution service as
claimed in claim 1, further comprising the step of:

(d}) intensively managing in the information
distribution apparatus retransmission requests for
the same information made with reépect to the same
multicast information distribution service until the
predetermined timing, and retransmitting from the
information distribution apparatus information
related to intensively managed retransmission
requests at the predetermined timing.

3. The retransmission control method for
the multicast information distribution service as
claimed in claim 1, further comprising the steps of:

(d}) including information related to the
predetermined timing at which the information
requested by the retransmission request is
retransmitted in the retransmission information, and
notifying each of the wireless terminals within the
service area from the information distribution
apparatus information related to a trénsmission
channel and a transmission timing for notifying the
retransmission information and information related
to a transmission channel for retransmitting the
information requested by the retransmission request;
and

(e} receiving the retransmission informatiocn
by each of the wireless terminals within the service
area based on the information which is received from
the information distribution apparatus and is
related to the transmission channel and the
transmission timing for notifying the retransmission
information, and receiving the information

S
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retransmitted from the information distribution
apparatus based on the information related to the
transmission channel for retransmitting the
information and the information related to the
predetermined timing included in the retransmission
information which are received from the information
distribution apparatus.

4., The retransmission control method for
the multicast information distribution service as
claimed in claim 1, further comprising the step of:

(d) managing the information reguested by the
retransmission request in categories according to a
predetermined rule, and managing timings for
retransmitting the information for each of the
categories, in the information distribution

apparatus.

5. The retransmission control methed for
the multicast information distribution service as
claimed in claim 1, further comprising the step of:

(d) controlling an upper limit value of a
number of retransmissions of the information
requested by the retransmission request depending on
the multicast information which is distributed from
the information distribution apparatus.

6. A retransmission control system for a

L] )RR
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multicast information distribution service which
distributes multicast information with respect to a
plurality of wireless terminals within a service
area from an information distribution apparatus via
a wireless region, comprising:

timing determination means, in each wireless
terminal, for determining a timing at which a
retransmission request for information which
requires retransmission is to be transmitted when
the information which requires retransmission is
generated;

first retransmission control means, in each
wireless terminal, for transmitting the
retransmission request for the information with
respect to the information distribution apparatus at
the timing determined by said timing determination
means;

retransmission control information managing
means, in the information distribution apparatus,
for managing retransmission information indicating
the information requested by the retransmission
request after receiving the retransmission request
for the information from an arbitrary wireless
terminal within the service area; and

second retransmission control means, in the
information distribution apparatus, for transmitting
information related to the retransmission request
indicated by the retransmission information to each
wireless terminal within the service area at a
predetermined timing,

wherein each wireless terminal makes no
retransmission request for the information by the
first retransmission control means if the
retransmission information is received before the
timing determined by said timing determination means,
so that each wireless terminal receives the
information retransmitted from the information
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distribution apparatus at the predetermined timing.

7. The retransmission control system for
the multicast information distribution service as
claimed in claim 6, further comprising:

distribution information managing means, in the
information distribution apparatus, for intensively
managing retransmission requests for the same
information made with respect to the same multicast
information distribution service until the
predetermined timing,

said second retransmission control means
retransmitting information related to the
retransmission requests intensively managed by said
distribution information managing means at the
predetermined timing.

8. The retransmission control system for
the multicast information distribution service as
claimed in claim 6, wherein:

information which is related to the
predetermined timing at which the information
requested by the retransmission request is
retransmitted, is included in the retransmission
information,

said information distribution apparatus
notifies each of the wireless terminals within the
service area information related to a transmission
channel and a transmission timing for notifying the
retransmission information and information related
to a transmission channel for retransmitting the

) O D
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information requested by the retransmission request,
by the second retransmission control means, and

. said first retransmission control means in each
wireless terminal receives the retransmission
information based on the information which is
recéived from the information distribution apparatus
and is related to the transmission channel and the
transmission timing for notifying the retransmission
information, and receives the information
retransmitted from the information distribution
apparatus based on the information related to the
transmission channel for retransmitting the
information and the information related to the
predetermined timing included in the retransmission
information which are received from the information
distribution apparatus.

9. The retransmission control system for
the multicast information distribution service as
claimed in claim 6, further comprising:

managing means, in the information distribution
apparatus, for managing the information requested by
the retransmission request in categories according
to a predetermined rule, and managing timings for
retransmitting the information for each of the
categories.

10. The retransmission control system for
the multicast information distribution service as
claimed in claim 6, further comprising:

retransmission control information managing

AT
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means, in the information distribution apparatus,
for managing an upper limit value of a number of
retransmissions of the information requested by the
retransmission request depending on the multicast
information which is distributed from the
information distribution apparatus.

11. A retransmission control apparatus
which is provided in an information distribution
apparatus which distributes multicast information
with respect to a plurality of wireless terminals
within a service area via a wireless region and
controls retransmission of information, comprising:

retransmission information transmission control
means for notifying retransmission information
indicating information requested by a retransmission
request with respect to each of the wireless
terminals within the service area after receiving
the retransmission request from an arbitrary

- wireless terminal within the service area; and

retransmission control means for transmitting
the information requested by the retransmission
request and indicated by the retransmission
information at a predetermined timing, so that each
of the wireless terminals determines whether or not
to make a retransmission request for the information
by referring to the retransmission information
notified by said retransmission information
transmission control means when information which
requires retransmission is generated.
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12. The retransmission control apparatus

as claimed in claim 11, further comprising:

distribution information managing means for
intensively managing retransmission requests for the
same information with respect to the same multicast
information distribution service until the
predetermined timing is reached,

said retransmission control means
retransmitting information related to the
retransmission requests intensively managed by said
distribution information managing means at the
predetermined timing.

13. The retransmission control apparatus

as claimed in claim 11, wherein:

information which is related to the
predetermined timing at which the retransmission of
the information requested by the retransmission
request is made, is included in the retransmission
information,

the retransmission control means notifies each
of the wireless terminals within the service area
information related to a transmission channel and a
transmission timing for notifying the retransmission
information and information related to a
transmission channel for retransmitting the
information requested by the retransmission request,
so that each of the wireless terminals within the
service area receives the information which is
retransmitted, based on the information included in
the retransmission information and the information
which is notified by said retransmission control

means.
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14. The retransmission control apparatus
as claimed in claim 11, further comprising:
managing means for managing the information
requested by the retransmission request in
categories according to a predetermined rule, and
managing timings for retransmitting the information
for each of the categories.

15. The retransmission control apparatus
as claimed in c¢laim 11, further comprising:
retransmission control information management
control means for controlling an upper limit value
of a number of retransmissions of the information
requested by the retransmission request depending on
the multicast information which is distributed.

16. A wireless terminal which receives
multicast information distributed from an
information distribution apparatus via a wireless
region, and receives information retransmitted from
the information distribution apparatus according to
a retransmission control, comprising:

timing determination means for determining a
timing for transmitting a retransmission request for
information which requires retransmission; and

retransmission control means for transmitting
the retransmission request for the information with
respect.to'the information distribution apparatus at
the timing determined by said timing determination
means,

said retransmission control means making no
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retransmission request for the information if the
retransmission information is received before the
timing determined by said timing determination means,
so as to receive the information retransmitted from
the information distribution apparatus at the
predetermined timing. '

17. The wireless terminal as claimed in

claim 16, wherein:

information which is related to the
predetermined timing at which the information
requested by the retransmission request is
retransmitted, is included in the retransmission
information, and

said retransmission control means receives the
retransmission information based on the information
which is received from the information distribution
apparatus and is related to the transmission channel
and the transmission timing for notifying the
retransmission information, and receives the
information retransmitted from the information
distribution apparatus based on the information .
related to the transmission channel for
retransmitting the information and the information
related to the predetermined timing included in the
retransmission information which are received from
the information distribution apparatus.

18. A wireless base station for
distributing multicast information with respect to a
plurality of wireless terminals within a service
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area, comprising:

notifying means for notifying retransmission
information which indicates that predetérmined
information is requested by a retransmission request
to each of the wireless terminals within the service
area, in response to the retransmission request from
an arbitrary wireless terminal within the service
area.

19. The wireless base station as claimed,
in claim 18, further comprising: .
retransmitting means for retransmitting the
predetermined information requested by the
retransmission request to each of the wireless
terminals within the service area, at a timing which
can be set arbitrarily.

20. The wireless base station as claimed
in claim 19, wherein said retransmitting means copes
with one retransmission of the predetermined
information with respect to a plurality of
retransmission requests which request the
predetermined information, if the retransmission
request requesting the predetermined information is
received from one or more wireless terminals within

. the service area before the predetermined

information is retransmitted to each of the wireless
terminals within the service area.
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21. A wireless terminal which is usable

within an arbitrary service area, comprising:

retransmission request means for making a
retransmission request with respect to a wireless
base station when predetermined information which
requires retransmission is generated; and

control means for discontinuing transmission of
the retransmission request for the predetermined
information from said retransmission request means
when notified of retransmission information which
indicates that a retransmission request for the
predetermined information is made from another
wireless terminal within the arbitrary service area
at a timing before said retransmission request means
makes the retransmission request.
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