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RADIO COMMUNICATION PERMISSION CONTROL SYSTEM

. 6)

Background of the Invention

' j I'.

1. Field of the Invention

The present invention relates to a radio
communication permission control system which carries
out an access ﬁermission control when one of
communication terminals such as portable phones
accesses a reception apparatus such as a base station
for communication start.

2. Description of the Related Art

A communication apparatus using a mobile
communication terminal such as a portable phone
becomes populér rapidly. Especially, attention is
recently paid to the communication apparatus of the
CDMA (code division multiple access) communication
éystem which is difficult to undergo influence of
- noise and interference from other signals by uéing the

spectrum spreading technique. The mobile terminal
such as a portable phone adopts a cell system to
attempt the effective use of a frequency band, and a

channel is ‘allocated to the mobile terminal in each

cell.

By the way, the number of channels possible
to be allocated in one cell, that is, the number of

communicable mobile terminals which can communicate

and call at a time is finite. Therefore, as a typical

.
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example, the number of mobile terminals whicﬁ request
communication at a time in one cell exceeds the
permissible number of communication terminals in some
probability. In such a case, the phenomena will occur
in which it is not possible to connect with a base
station regardless of reguests of communication.

Figs. 1A and 1B show a random access channel
(RACH) system for the channel acquisition and it is
used in a part of the communication terminals of the
CDMA communication system. In the system shown in
these figures, a random access channel system is used
for an upward link channel from the mobile terminal to
the base station. The communication terminal (not
shown) requesting the communication outputs a preamble
signal 11 composed of a predetermined code sequence as
shown in Fig. 1A at the time when trying to start
communication. When receiving the preamble signal 11,
the base station (not shown) replies an ACK.
(affirmative) signal 12 to the mobile terminal as
shown in Fig. 1B, when permitting the communication.
The base station replies a NACK (negative) signal when
the base station does not permit the communication,
although it is not illustrated. The mobile terminal
receives the ACK signal 12 and start the communication
and outputs a message section 13 having transmission
data as the content as shown in Fig. 1A.

In this way, in the random access channel
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system, the preamble signal 11 is used as a signal
requesting message section 13. In other words, the
message section 13 itself is common to all the mobile
terminals, and the signal used for each mobile
terminal to request a use right of the message section
13 to the base station is the preamble signal 11.

The number of message sections 13 which the
base station can allocate in one cell is finite.
Therefore, as described above, a specific mobile
terminal transmits the preamble signal 11 once again,
if still requesting the communication when the
specific mobile terminal has transmitted the preamble
signals 11 but is not permitted to communicate for the
reply of the NACK signal. In such a case, when the
communication chances are equally allocated to the
mobile terminals which have sent out the preamble
signals 11, the specific mobile terminal is
occasionally not given a chance each time. Such a
specific mobile terminal must wait for the
communication permission for a long time.

For this reason, a proposal is made to
eliminate such inequality. For example, in Japanese
Laid Open Patent Application (JP-A-2000-32530), a
mobile station in a distant place is given an
opportunity to transmit under the situation in which
the mobile stations in the neighborhood of a base

station continuously tries to transmit signals. In
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this proposal, the mobile terminal on the position
where the electric wave is relatively weak can be
protected. However, the communication opportunity
cannot be given in a higher priority to the mobile
terminal in which access is refused regardless of the
near and far positions when the accesses compete.

Also, in another proposal, data for
specifying the mobile terminal in which a
communication request is refused is stored in the base
station. When the mobile terminal transmits the
preamble signal 11 in the next opportunity, the
message section 13 is allocated in a higher priority
to the mobile terminal corresponding to the stored
data under the situation where accesses from mobile
terminals compete. To realize such a proposal, what
data should be stored in the base station is important
as the data for specifying the mobile terminél.

As the simplest technique, it will be’
considered that a unique preamble signal 11 is
allocated to every mobile terminal and a code sequence
of the preamble signal is stored in the base station
as the data for specifying a mobile terminal. For
this purpose, it is presupposition that different
preamble signals 11 are allocated tq the respective
mobile terminals separately, as in the phone number.
However, such a technique cannot be adopted for all

mobile terminals in the communications system. For
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example, in the communications system which is planed
to introduce in every country of the world since 2001,
and is called W-CDMA (Wideband Code Division Multiple
Access) system, a random access channel system is
adopted in the same way. However, the number of kinds
of the preamble signal 11 prepared in a same cell
(area) is a ten and a few. Therefore, when the mobile
terminals more than the number of kinds exist in the
same area, the mobile terminal which has transmitted
preamble signal 11 cannot be specified by this
preamble signal 11.

In conjunction with the above description, an
adaptive array receiving apparatus is disclosed in
Japanese Laid Open Patent application (JP-A-Heisei 9-
247005). In this reference of the adaptive array
receiving apparatus, an adaptive control is turned off
for a preamble section (t2) of a receptioq signal and
turned on for a data section (t3). In order to Obtain
a sufficient converging time, the reception data are
read out twice and the converging operation is carried
out for the reading operation. The number of time of
repetition of the reading operation is predetermined
based on adopted data format length of the system. In
this way, an adaptive signal processing section (7)
extracts only a signal transmitted from a specific
terminal from among reception signals when the

reception signals compete.
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Also, a directional control antenna apparatus
is disclosed in Japanese Laid Open Patent application
(JP-A-Heisei 10-70502). 1In this reference, the
directionality control antenna apparatus has an array
antenna which transmits and receives electric wave to
a mobile station in its area for é base station. A
frequency convert section converts a reception signal
of the array antenna into an intermediate frequency
signal or a baseband frequency signal and converts a
transmission signal of the intermediate frequency
signal or the baseband frequency into a transmission
frequency signal. The incoming direction estimating
section estimates the incoming direction of the
electric wave from the mobile station using the output
signal from the frequency converting section and
estimates the number of stations existing in the area
in the direction of the mobile station. The antenna
directionality control unit changes the phase and
amplitude of the transmission signal or the reception
signal and turns the direction of the peak of the
directional beam of the array antenna to the direction
of the mobile station estimated by the incoming angle
estimating section. The reception from the mobile
station and the transmission to the mobile station are
carried out in a time divisional manner by use of the
same directional beams formed by fhe antenna

directionality control unit.
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Also, a directional control antenna apparatus
is disclosed in Japanese Laid Open Patent application
(JP-A-Heisei 11-215049). 1In this reference, a mobile
station has a communication signal transmitting
section which transmits a communication signal, and a
control signal transmitting section which transmits a
control signal in a relatively low rate the
communication signal. The base station has an array“ '
device using an antenna which has a wide directional
pattern. 1In the directional control antenna apparatus,
one or more array antennas carry out
transmission/reception with one or more mobile
stations existing around the mobile station. The
frequency converting section converts a reception
signal from the array device into an intermediate
frequency signal or a baseband frequency signal in
case of the reception. In transmission, it converts
the intermediate frequency signal or the baseband
frequency signal for the transmission into a
transmission frequency signal. The band-pass filter
for the control signal passes through only a signal of
the frequency band of the control signal froﬁ the
outpuf signal from the frequency converting section.
The incoming direction estimating section estimates
the number of stations and the direction where the
mobile station exists from the output of the band-pass

filter for the control signal. The antenna
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directionality control unit changes the phase and
amplitude of the intermediate frequency signal or the
baseband frequency signal of the reception and the
transmission and forms a sharp directional beam of the
array antenna such that the directional gain higher
than the directional pattern of the array.device is
obtained. The antenna directionality control unit
turns the directional beam direction of the peak to
the direction of the mobile station estimated by the
incoming direction esfimating section. Thus,
communication with the mobile station is carried out
by the same directional beam set by the antenna
directional control unit in the transmission and the
reception.

Also, a direction determining method in a
cellar mobile communication network is disclosed in
Japanese Laid Open Patent Application (P2000-31896A).
In this reference, a sequence of symbols including a
known training seguence from antenna array is stored.
Space processing is repetitively carried out to the
stored sequence of symbols fbr generating the
influence of the antenna array having main lobe in a
plurality of different and continuous directions of a
polar diagram. A correlation measuring reference is
calculated between a composite signal and known
training sequence for every direction to determine a

correlation measuring reference. A ratio of the

.
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correlation measuring reference for every direction to
power of the composite signal is calculated to
determine a direction measuring reference. Using the
direction measuring reference, the direction of the

mobile terminal is determined.

Summary of the Invention

Therefore, an object of the present invention’
is to provide a radio communication permission control
system in which a mobile terminal can be specified and.
can start communication with a priority, if the mobile
terminal transmits a communication start request once
again when the communication start request has been
transmitted but the request is not permitted.

In an aspect of the present invention, a
radio communication permission control apparatus
includes a request receiving section, a reply section,
an estimating section, a storage section, a
determining section and a priority section. The
request receiving section receives communication start
request signals from requesting communication
terminals. The reply section replies to each of the
requesting communication terminal based on priority
levels of the requesting communication terminals, a
response indicating whether or not to permit
communication start every time the request receiving

section receives each of the communication start
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request signals. The estimating section analyzes the
communication start request signal and estimates a
position relation with the requesting communication
terminal to generate position relation data. The
storage section stores the position relation data.
The determining section determines whether or not the
position relation data of each of the requesting
communication terminals to which the communication
start are not permitted as prohibited communication
terminals falls within a range Which is predetermined
based on each of the position relation data stored in
the storage section, and stores the position relation
data in the storage section. The priority section
increases the priority levels for the prohibited
communication terminals.

The position relation data may indicate a
direction of each of the requesting communication
terminals from the radio communication permission
control apparatus. In this case, the determining
section may determine whether or not a direction of
the requesting communication terminal indicated by the
estimated position relation data is in a predetermined
directional range corresponding to any of the position
relation data stored in the storage section.

Also, the position relation data may indicate
an incoming angle of the communication start request

signal transmitted from each of the requesting’
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communication terminals to the radio communication
permission control apparatus. In this case, the
determining section may determine whether or not an
incoming angle of the communication start request
signal from the regquesting communication terminal
indicated by the estimated position relation data is
in a predetermined angle range corresponding to any of
the position relation data stored in the storage
section.

Also, each of the requesting communication
terminals may transmit position data of the requesting
communication terminal together with the communication
start request signal. In this case, the estimating
section may extract the position data as the position
relation data. Also, the position relation data may
be the position data indicating a position of each of
the requesting communication terminals. In this case,
the determining section may determine whether or not a
position of the reqﬁesting communication terminal
falls within a predetermined position range
corresponding to any of the position relation data
stored in the storage section.

Also,_the position relation data may be held
in the storage section for a predetermined time period.

Also, the predetermined time period may be a
time period during which the requesting communication

terminal is regarded not to move farther than a
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predetermined distance.

In another aspect of the present invention, a
method of permitting communication in a radio
communication permission control apparatus is attained
by (a) receiving communication start request signals
from requesting communication terminals; by (b)
replying to each of the requesting communication
terminal based on prioxrity levels of the requesting o
communication terminals, a response indicating whether
or not to permit communication start every time the
reception of each of the communication start request
signals; by (c) amalyzing the communication start
request signal and estimating a position relation with
the requesting communication terminal to generate
position relation data; by (d) determining whether oxr
not‘the position relation data ofleach of the
requesting communication terminals to which the

communication start are not permitted as prohibited

" communication terminals falls within a range which is

predetermined based on each of the position relation
data stored in the storage section, and stores the
position relation data in a storage section; and by
(e) increaseé the priority levels for the prohibited
communication terminals.

Here, the position relation data may indicate
a direction of each of the requesting communiﬁation

terminals from the radio communication permission
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control apparatus. In this case, in the (d4)
determining step, it may be determined whether or not
a direction of the requesting communication terminal
indicated by the estimated position relation data is
in a predetermined directional range corresponding to
any of the position relatiqn data stored in the
storage section.

Also, the position relation data may indicate
an incoming angle of the communication start request
signal transmitted £rom each of the requesting
communication terminals to the radio communication
permission control apparatus. In this case, in the
(d) determining step, it may be determined whether or
not an incoming angle of the communication start
request signal from the requesting communication
terminal indicated by the estimated position relation
data is in a predetermined angle range corresponding
to any of the position relation data stored im the
storage section.

Also, each of the requesting communication
terminals may transmit position data of the requesting
communication terminal together with the communication
start request signal. In this case, in the (c)
estimating step, the position data as the position
relation data may be extracted. Also, the position
relation data may be the position data indicating a

position of each of the requesting communication




-3

4)-_-.:_:..1 T ;!

- 14 -

terminals. In this case, in the (d) determining step,
it may be determined whether or not a position of the
requesting communication terminal falls within a
predetermined position range corresponding to any of
the position relation data stored in the storage
section.

Also, the position relation data may be held
in the storage section for a predetermined time period.

Also, the predetermined time period may be a
time period during which the regquesting communication
termina; is regarded not to move farther than a

predetermined distance.

Brief Description of the Drawings

Figs. 1A and 1B are timing charts showing the
transmission and reception states of signals between a
mobile terminal and a base station in a random access
channel system;

Fig. 2 is a block diagram showing the
schematic structure of the arrangement relation of a
base station and mobile terminals using radio
communication permission control system according to
an embodiment of the present invention:;

Fig. 3 is a block diagram showing a main
section of the structure of the base station in the
embodiment of the present invention;

Fig. 4 is a circuit diagram showing tﬂe
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theoretical structure of an adaptive array antenna:
Fig. 5 is a diagram showing a communication
state between the base station and the first to third

mobile terminals at some time;

Fig. 6 is a diagram showing a communication
state after a relatively short time from the time
shown in Fig. 5;

Fig. 7 is a diagram showing a relation
between the incoming angle of a preamble signal of
each of the second mobile terminal and the first
mobile terminal to the base station;

Fig. 8 is a diagram showing a relation
between the incoming angle of the preamble signal of
each of the second mobile terminal and the first
mobile terminal to the base station;

Fig. 9 is a diagram showing a processing flow
of the first to third mobile terminals in the
embodiment of the present invention; and

Fig. 10 is a flow chart showing the
processing flow of the radio communication permission

control system in the embodiment of the present

invention.

Description of the Preferred Embodiments
Hereinafter, a radio communication permission
control system of the present invention will be

described in detail with reference to the attééhed




drawings.

Fig. 2 shows an example of the arrangement
relation between a base station and mobile terminals
which use the radio communication permission controi
system according to an embodiment of the present
invention. The first to N-th mobile terminals 1031 to
103N exist in a service area 102 of the base station
101. Here, the numerical value N is an integer equai'
to. or more than 2, and gemnerally, it is the value
which is much larger than 2. The base station 101 is
composed of an adaptive array antenna 104. When the
first to N-th mobile terminals 1031 to 103N transmit
preamble signals 111 for communication start, the base
station 101 can determine the directions of the mobile
terminals. When the preamble signal 111 is
transmitted from the mobile terminal 103, the base
station 101 replies an ACK signal 112 when permitting
communication and replies an NACK signal 113 when not
permitting.

Here, the preamble signal 111 in this
embodiment has the following featqres. C) Code
sequences of preamble signals 111 are not allocated to
the first to N-th mobile terminals 1031 to 103N in the
service area 102 one by one as peculiar code sequences.
The number of code sequences is predetermined for the
mobile terminals 103 in this service area 102, and the

mobile terminals 103 can use them in common. C) The
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specific preamble signal 111 allocated once to each
mobile terminal 103 is not used continuously and
different every time the transmission is carried out.
Therefore, the base station 101 cannot determine from.
which of the mobile terminals 103 the preamble signal
111 has been transmitted, only by decoding the code
sequence of the received preamble signal 111.

A message section 114 is allocated to the
mobile terminal 103 which has received the ACK signal
112 and the transmission of the data becomes possible.
The base station stores the direction 6 of the mobile
terminal 103 when the base station replies the NACK
signal 113. Then, when the mobile terminal 103
transmits the preamble signal 111 once again, the
message section 114 is allocated to the mobile
terminal in a higher priority in case of competition
of the requests from a plurality of mobile terminals
103.

As an example, it is supposed that the second
mobile terminal 1032 and the third mobile terminal
1033 transmit the preamble signals 111 to the base
station 101 with a temporal overlapping, i.e., in a
competing state. Also, it is supposed that the base
station 101 can allocate the message section 114 only
one of the second and third mobile terminals 1032 and

1033. In this case, each of directions € 2 and & 3 are

determined from these preamble signals 111. IE is
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determined whether the mobile terminal 103 to which
the NACK signal 113 is replied is present in the same
direction 02 or 03 as the determined direction or in
a predetermined direction range in the relatively near
past. For example, if only the second mobile terminal
1032 has such a record, it is understood that the
second mobile terminal 1032 is set to wait for
communication start at least once. In this example,"'
the allocation of the message section 114 is carried
out to the second mobile terminal 1032 in a higher
priority than the third mobiie terminal 1033.

Fig. 3 shows the circuitry structure of a
main section of the base station with such a function.
The base station 101 supplies a baseband signal 121
obtained from each antenna element of an adaptive
array antenna 104 to a corfelation unit 122 and a
direction estimating and weighting coefficient
generating unit 123.

Fig. 4 shows a theoretical structure of the
adaptive array antenna. In the adaptive array antenna
104, the signal is received by each of the antenna
elements 1311 to 131 M, attenuated by variable
attenuators 1321 to 132M and shifted by variable phase
shifters 1331 to 133M in phase. Thus, a difference
between the times when the electromagnetic waves
arrive and the deviations of phase and waveform can be

eliminated. Also, the variable attenuators 13&1 to
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132M and the variable phase shifters 1331 to 133M are
adjusted so that the directionality can be changed.

In this way, the data can be acquired to determine the
direction of the mobile terminal 103 which has
transmitted the preamble signal 111. The respective
reception signals passed through the variable phase
shifters 1331 to 133M are demodulated by demodulators
(not shown) and then are supplied to the correlation
unit 122 and the direction estimating and weighting
coefficient generating unit 123, as a baseband signal
121 as shown in Fig. 3. It should be noted that a
receiving apparatus using an adaptive array antenna is
disclosed in Japanese Laid Open Patent application
(JP-A-Heisei 9-247005), as described above. Also, a
directionality control antenna apparatus is disclosed
in Japanese Laid Open Patent application (JP-A-Heisei
10-70502) and Japanese Laid Open Patent application
(JP-A-Heisei 11-215049), as described above.

Returning to Fig. 3, the correlation unit 122
calculates a correlation value between each of the
preamble signals 111 which are predetermined for the
mobile terminals 103 and the received signal (baseband
signal 121) for each of the antenna elements 1311 to
131M (Fig. 4) of the adaptive array antennas 104. The
direction estimating and weighting coefficient
generating unit 123 calculates correlation in parallel

to this. In case of the direction estimating énd
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weighting coefficient generating unit 123, the
variable attenuators 1321 to 132M shown in Fig. 4 and
the variable phase shifters 1331 to 133M are adjusted
as mentioned above, and the direction from which the
preamble signal 111 transmitted f£from the mobile
terminal 103 arrives is determined. Further,
weighting coefficients to each of the antenna elements
1311 to 131M are generated. The weighting
coefficients 124 generated in this way are supplied to.
the synthesizing unit 125 so that the correlation
value outputs 126 outputted from the correlation unit
122 for the antenna elements 1311 to 131M are weighted
and synthesized there.

The synthesized correlation value 128
outputted from the synthesizing unit 125 and the
incoming angle data 129 outputted from the direction
estimating and weighting coefficient generating unit
123 are supplied to the preamble signal determining
unit 141. The preamble signal determining unit 141
carries out the determination of the reception of the
preamble signal 111. Also, the preamble signal
determining unit 141 carries out the determination
whether the ACK signal 112 (Fig. 2) should be
transmitted to permit communication or the NACK signal
113 (Fig. 2) should be transmitted not to permit the
communicétion, to the received preamble signal 111.

The reply signal 142 of the ACK signal or the hACK

-
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signal is outputted in accordance with this
determination and is supplied to a code generating
section 143. The code generating section 143
generates a code sequence 144 which is egquivalent to
the ACK signal or the NACK signal, in accordance with
the content of this reply signal 142 and supplies to a
distribution unit 145. The distribution unit 145
supplies the code sequence 144 of the ACK signal or o
NACK signal to the antenna elements 1311 to 131M (see
Fig. 4) of the adaptive array antenna 104. At this
time, the weighting coefficients 146 are multiplied to
the signal which is supplied to the antenna elements
1311 to 131M.

The determining unit 141 stores in the
incoming angle storage unit 148, the incoming angle of
the preamble signal 111 determined to reply the NACK
signal 113 not to permit communication by the preamble
signal determining unit 141. The storage unit 148
holds or maintains this for a predetermined time.
After being held for a finite time, the determining
unit 141 clears the incoming angle for one mobile
terminal stored in the storage unit 148. This is
because all the first to N-th mobile terminals 1031 to
103N have the characteristics toimove with time. That
is, if there is one having the same or similar
incoming angle for a relatively short time, the mobile

terminal 103 is regarded as same and is given the
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permission of the communication start in a higher
priority. However, in the other case, because the
possibility that the other mobile terminal has
transmitted the preamble signal is large, the stored
incoming angle is deleted after the predetermined time.

In addition, the determining unit 141 stores
the angle data for the mobile terminal in the storage
unit 148 for the first time and allocate a
predetermined priority level. Then, when
communication request from the mobile terminal is not
permitted again, the determining unit 141 updates the
ériority level to a higher value.

Fig. 5 shows a state 6f the communication
between the base station and the first to third mobile
terminal at some time. Fig. 6 shows the similar
communication state after a relatively short time from
that time. A specific operation of the radio
communication permission control system in this
embodiment will be described with reference to these
figures using an actual example.

First, the communication situation shown in
Fig. 5 will be described. Here, the first and second
mobile terminals 1031 and 1032 transmit preamble
signals 1111 and 1112 to the base station 101 while
competing with each other temporally. The base
station 101 replies the ACK signal 1122 to the second

mobile terminal 1032 to permit communication. However,
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the base station 101 replies the NACK signal 1131 to
the first mbbile terminal 1031. Under such a
éituation shown in this Fig. 5, the third mobile
terminal 1033 does not participate the communication
at all.

Fig. 7 corresponds to Fig. 5 and shows a
relation between the incoming angles of the preamble
signal of each of the first and second mobile
terminals to the base station. It is supposed that
thekincoming angle of the preamble signal 1111
transmitted from first mobile terminal 1031 and in-
come to or arrived at the base station 101 is 61, and
the incoming angle of the preamble signal 1112
transmitted from the second the mobile terminal 1032
and arrives at the base station 101 is 82. At this
time, both have the relation as shown in this Fig. 7.
The ACK signal 1122 is replied to the preamble signal
1112. The NACK signal 1131 is replied to the preamble
signal 1111. Therefore, the incoming angle 61 is
stored 1in the incoming angle storage unit 148 shown
by 151 in Fig. 3.

| In the communication situation shown in Fig.
5, the first mobile terﬁinal 1031 cannot communicate.
Therefore, the first mobile terminal 1031 transmits
the preamble signal 1111 once again to the base
station 101 .after a predetermined time. This is the

communication situation shown in Fig. 6. In the

.
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situation shown in Fig. 6, the second mobile terminal
1032 has ended communication. Here, the third mobile
terminal 1033 sends out the preamble signal 1113 and
competes with the access by the first mobile terminal
1031. The base station 101 primarily replies the ACK
signal 1121 to the first mobile terminal 1031 in which
the incoming angle 81 151 is stored, as shown in Fig.
7. With this, the first mobile terminal 1031 can
start communication. Such priority control processing
is not carried out to the third mobile terminal 1033
and the NACK signal 1133 is replied.

Fig. 8 is a figure corresponding to Fig. 6
and shows a relation between the incoming angle of the
preamble signal of each of the first and second mobile
terminals to the base station. It is supposed that
the incoming angle of the preamble signal 1111
transmitted once again from the first mobile terminal
1031 and arrived at the base station 101 is 61'. Also,
it is supposed that the incoming angle of the preamble
signal 1113 transmitted from the third mobile terminal
1033 and arrived at the base station 101 is 0 3.
Supposing that the time difference between the
situation shown in Fig. 5 and the situation shown in
Fig. 6 is small sufficiently, or supposing that the
moving speed of the first mobile terminal 1031 is not
high, the incoming angle € 1' from the first mobile

terminal 1031 is the same as 61 or the angle
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difference between the previous incoming angle and the
current incoming angle is small sufficiently.
Therefore, the base station 101 can determine based on
the previous incoming angle €1 that the preamble
signal 1111 with the incoming angle € 1' is concerned
with the first mobile terminal 1031 (152). Therefore,
the message section 114 (see Fig. 2) can be primarily
allocated and the ACK signél 1121 can be replied to
the first mobile terminal 1031.

The NACK signal 1133 is replied to the third
mobile terminal 1033. Therefore, the base station 101
stores the incoming angle 6 3 in the incoming angle
storage unit 148 (153). When the third mobile
terminal 1033 sends out the preamble signal 1113 once
again after a relatively short time, the priority
control processing is carried out to this in the same
way.

Fig. 9 shows a flow of the processing of
above first to third mobile terminals. Because the
detailed description is already made with reference to
Fig. 5 to Fig. 8, the base station 101 will be mainly
easlly described. When the base station 101 receives
two competing preamble signals 1111 and 1112 (Step
S201), the base station 101 carries out the
determination of the preamble signals (Step S202).
Then, the base station 101 replies the NACK signal

1131 to the first mobile terminal 1031 in accérdance
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with predetermined logic. On the other hand, the base
station 101 replies the ACK signal 1122 to the second
mobile terminal 1032 (Step S203). Also, the base
station 101 stores the incoming angle 61 for the
preamble signal 1111 to have replied the NACK signal
1131 after this (Step S204). The second mobile
terminal 1032 which has received the ACK signal 1122
is set to be possible for the access of the message
section to be possible (Step S205).

| The first ﬁobile terminal 1031 sends out the
preamble signal 1111' once again while the storage of
the incoming angle 61 is still carried out. When this
competes with the preamble signal 1113 from the third

mobile terminal 1033 (Step S206), the base station 101

reads the incoming'angle 01 (Step S207), and compares
the incoming angle @ 1' and the incomihg angle 0 3
(Step S208). As a result, the first mobile terminal
1031 receives the reply of the ACK signal 1121
primarily in the relation of the incoming angles 61
and 61'. The NACK signal 1133 is replied to the third
mobile terminal 1033 (Step S209). Therefore, the
incoming angle 63 is stored (step S210). Thus, the
first mobile terminal 1031 is possible to access using
the message sectiomn (Step S211).

Fig. 10 shows a processing flow of radio
communication permission control sfstem of the base

station which carries out above mentioned control.
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The base station is composed of a CPU (central
processing unit: not shown) and executes a program
which is stored in a storage medium (not shown)
likewise. The above mentioned pfocessing is realized
by this. The radio communication permission control
system waits for the reception of the signal from
either of the mobile terminals 103 (Step S231). When
receiving the signal (YY), the radio communication
permission control system calculates the correlation
value using the correlation unit 122 shown in Fig. 2
(Step S232). The radio communication permission
control system estimates the incoming azimuth angle by
the direction estimating and weighting coefficient
generating unit 123 (Step S233), and the weighting
coefficients to each of the antenna elements 1311 to
131M shown in Fig. 3 are generated (Step S234). The
synthesizing unit 125 synthesizes the correlation
value output 126 outputted from the correlation unit
122 based on this (Step S$235).

At this time point, the radio communication
permission control system checks whether or not the
incoming angle written into incoming angle storage
unit 148 of Fig. 2 within a predetermined time exists
(Step S236). When the corresponding incoming angle
exists (Y), the radio communication permission control
system reads the angle (Step S237), and then carries

out the determination of the preamble signal using
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this (Step S238). When the incoming angle written
within the predetermined time does not exist (step
S236: N), the radio communication permission control
system advances tow the processing of step S$238 at
once.

After the determination of the preamble
signal is carried out, the ACK signal 112 or NACK
signal 113 is generated in accordance with the
determination result (Step S239), and then replies the
mobile terminal 103 which is distributed to the
adaptive array antenna 104 and the corresponding
mobile terminal (Step S240). If the NACK signal 113
is transmitted (step S241: ¥Y¥) at this time, the
corresponding incoming angle 6 is stored in the
incoming angle storage unit 148 (Step S242). 1In the
other case (step S241: N), the processing ends without
such storage processing (end). It should be noted
that the incoming angle @ stored in the incoming angle
storage unit 148 is written together with the time
data. In the other signal processing operation (not
shown), this is regularly read and data of the
incoming angle 8 after a predetermined time or more
passed is deleted. When the ACK Signal 112 is sent
out after the NACK signal 113 is sent out, the data of
the incoming angle 0 is deleted in the same way. -

It should be noted that the direction of the

mobile terminal or the incoming angie of the eiectric
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wave from each of the mobile terminals is determined
using the adaptive array antenna. However, the

similar incoming angle or the difection may be
determined without using such an antenna. For example,
position data is acquired by the mobile terminal using
GPS (Global Positioning System) and it may be
transmitted together with the preamble signal as a
communication request signal. The incoming angle or
the direction may be determined from the position data.
In this case, if is possible to determine whether the
mobile terminal is near and far from the base station,
even if the mobile terminals are in an identical
direction, resulting in the higher determination of

the precision. The position data may be stored and
compared. Moreover, the weighting coefficients of the
respective antenna elements are stored, and these
weighting coefficients may be compared to specify the
mobile terminal.

Also, in the embodiment, a relation between
the base station and the mobile terminal is described
but the present invention is not limited to this.
Generally, the present invention is possible to extend
to the relation of a plurality of transceiver
terminals (communication terminals) and a transceiver
which carries out communication with them. Also, the
communication device is not limited to a communication

device of the CDMA communication system and in the
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same way the present invention can be applied to the
communications system using FDMA (frequency division

multiple access) or a TDMA (time division multiple

"access), for example.

As described above, according to the
invention, the communication start request signal is
analyzed and the direction determining section for
determining the direction of the communication
terminal which has carried out the request is prepared.
The direction determined by the direction determining
section about the communication terminal for which the
reply section did not permit commuﬁication start is
stored. Every time the request receiving section
received a communication start request signal, it is
determined whether or not the direction of the
communication terminal is in a predetermined angle
range stored in the direction storing section. The
communication start permission rate to the
communication terminal determined to be in
predetermined angle range from the direction stored in
the direction storing section is more increased than
the other communication terminals. Thus, the
communication terminal which is not permitted to
communicate in the past can be primarily given the
opportunity to communicate. Moreover, it is not
necessary to confirm the ID of each communication

terminal. Also, a case is assumed in which for
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example, an emergency occurs in a specific narrow
region such as the rail yard and a large number of
persons request the communication to notify this. 1In
this case, in case where time period is long from the
time when a person first demands communication to the
time when the person demands communication once again
next, if another person demands communication for the
time period, the priority processing is carried out fd
this person. Therefore, there is effect such as the
processing when the plurality of persons demand the
notice of the emergency in the narrow range is carried
out without the delay.

Also, according to the invention, the
communication start request signal is analyzed and the
incoming angle determining section for determining the
incoming angle of the signal which is transmitted from
the communication terminal which has carried out the
request is provided. The incoming éngle determined by
the incoming angle determining section about the
communication terminal for which the reply section did
not permit communication start is stored. When the
communication start is required once again from the
incoming angle possible to assume that the incoming
angle is identical, this is primarily processed. Thus,
the opportunity to communicate can be pPrimarily given
to the communication terminal which is not permitted

to communicate in the past. Moreover, it is not

..




~3

- 32 -

" necessary to confirm the ID of each communication

terminal. Also, a case is assumed in which for
example, an emergency occurs in a specific narrow
region such as the rail yard and a large number of
persons request the communication to notify this. 1In
this case, in case where time period is long from the
time when a person first demands communication to the
time when the person demands communication once agaiﬁ'
next, if another person demands communication for the
time period, the priority processing is carried out to
this person. Therefore, there is effect such as the
processing when the plurality of persons demand the
notice of the emergency in the narrow range is carried
out without the delay.

Further, according to the invention, the
communication start request signal is analyzed and the
incoming angle determining section for determining the
incoming angle of the signal which is transmitted from
the communication terminal which has carried out the
request is provided. The incoming angle determined by
the incoming angle determining section about the
communication terminal for which the reply section did
not permit communication start is stored. When the
communication start is required once again from the
incoming angle which is possible to assume that the
incoming angle is identical when the requests of the

communication start compete, this is primarily
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processed. One with the more number of times is
primarily processed when thg communication terminals
not permitted to communicate and being primarily
ﬁrocessed are plural, compatible to make process. In
this way, because the priority section is provided,
the inequality when failing in the access can be
eliminated. Moreover, it is not necessary to confirm
the ID of each communication terminal.

Also, according to the present invention, the
position data storing section is provided to store the
position data about the communication terminal for
which the reply section did not permit communication
start. Then, when the communication start request
signals which are sent from a plurality of
communication terminals competeé and when the
communication can not be permitted to these all
communication terminals, it is determined whether the
position data transmitted from the communication
terminals which compete is in the predetermined
position range for the position of the communication
terminal that are stored in the position data storing
section. The communication terminal determined to be
in predetermined position range is primarily processed
by the priority section. In this way, because the
priority section is provided, the inequality when
failing in the access can be eliminated. Moreover, it

is not necessary to confirm the ID of each
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communication terminal.

Further, according to the present invention,
the incoming angle stored in the incoming angle
storing section is held only for the predetermined
time which is possible to assume that the
communication terminal does not largely move. By
making it not be possible to use after this, it is
prevented that the other communication terminal which-
moved from the different direction is primarily
processed.

Also, according to the present invention, the
position data stored in the position data storing
section is held only for the predetermined time which
is possible to assume that the communication terminal
does not.largely move. By making it not be possible
to use after this, it is prevented that the other
communication terminal which moved from the different

direction is primarily processed.
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CLAIMS:

1. A radio communication permission control
apparatus comprising:

a request receiving section which receives
communication start request signals from requesting
communication terminals;

a reply section which replies to each of said
requesting communication terminal based on priority
levels of said requesting communication terminals, a
response indicating whether or not to permit
communication start every time said request receiving
section receives each of said communication start
request signals;

an estimating section which analyzes said
communication start request signal énd estimates a
position relation with said requesting communication
terminal to geﬁerate position relation data;

a storage section which stores said position
relation data;

a determining section which determines
whether or not said position relation data of each of
said requesting communication terminals to which the
communication start are not permitted as prohibited
communication terminals falls within a range which is
predetermined based on each of said position relation
data stored in said storage section, and stores the

position relation data in said storage section; and
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a priority section which increases said
priority levels for said prohibited communication

terminals.

2. The radio communication permission control
apparatus according to claim 1, wherein said position
relation data indicates a direction of each of said
requesting communication terminals from said radio

communication permission control apparatus.

3. The radio communication permission control
apparatus according to claim 2, wherein said
determining section determines whether or not a
direction of said requesting communication terminal
indicated by said estimated position ielation data is
in a predetermined directional range corresponding to
any of said position relation data stored in said

storage section.

4, The radio communication permission control
apparatus according to claim 1, wherein said position
relation data indicates an incoming angle of said
communication start request signal transmitted from
each of said requesting communication terminals to

said radio communication permission control apparatus.

5. The radio communication permission control
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apparatus according to claim 4, wherein said
determining section determines whether or not an
incoming angle of said communication start request
signal from éaid requesting communication terminal
indicated by said estimated position relation data is
in a predetermined angle range corresponding to any of

said position relation data stored in said storage

section.

6. The radio communication permission control
apparatus according to claim 1, wherein each of said
requesting communication te:minals transmits position
data of said requesting communication terminal
together with said communication start request signal,
said estimating section extracts said
position data as said position relation data, and
said position relation data is said position
data indicating a position of each of said requesting

communication terminals.

7. The radio communication permission control
apparatus according to claim 6, wherein said
determining section determines whether or not a
position of said requesting communication terminal
falls within a predetermined position range

corresponding to any of said position relation data

stored in said storage section.

A O Y




-

- 38 -

8. The radio communication permission control
apparatus according to any of claims 1 to 7, wherein
said position relation data is held in said storage

section for a predetermined time period.

9. The radio communication permission control
apparatus according to any of claims 1 to 8, wherein
said predetermined time period is a time period during
which said requesting communication terminal is

regarded not to move farther than a predetermined

distance.

l10. The radio communication permission control
apparatus according to any of claims 1 to 9, wherein
when the communication start is permitted to said
requesting cqmmunication terminal as a permitted
communication terminal, said determining section
deletes said position relation data corresponding. to
said permitted communication terminal from said

storage section.

11. A method of permitting communication in a
radio communication permission control apparatus
comprising the steps of:

(a) receiving communication start request
signals from requesting communication terminals;

(b) replying to each of said requesting
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communication terminal based on priority levels of
said requesting communication terminals, a response
indicating whether or not to permit communication
start every time the reception of each of said
communication start request signals:

(c) analyzing said communication start
request signal and estimating a position relation with
said requesting communication terminal to generate
position relation data;

(d) determining whether or not said position
relation data of each of said requesting communication
terminals to which the communication start are not
permitted as prohibited communication terminals falls
within a range which is predetermined based on each of
éaid position relation data sfored in said storage
section, and stores the position relation data in a
storage section; and

(e) increases said priority levels for said

prohibited communication terminals.

12. The method according to claim 11, wherein
said position relation data indicates a direction of
each of said requesting communication terminals from

said radio communication permission control apparatus.

13. The method according to claim 12, wherein

said (d) determining step comprises the step of:
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determining whether or not a direction of
said requesting communication terminal indicated by
said estimated position relation data is in a
predetermined directional range corresponding to any

of said position relation data stored in said storage

section.

14. The method according to claim 11, wherein
said position relation data indicates an incoming

angle of said communication start request signal

transmitted from each of said requesting communication
terminals to said radio communication permission

control apparatus.

15. The method according to claim 14, wherein
said (d) determining step comprises the step of:
determining whether or not an incoming angle
of said communication start request signal from said
requesting communication te;minal indicated by said
estimated position relation data is in a predetermined
angle range corresponding to any of said position

relation data stored in said storage section.

16. The method according to claim 11, wherein
each of said requesting communication terminals
transmits position data of said requesting

communication terminal together with said
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communication start request signal,

said (c) estimating step comprises the step
of:

extracting said position data as said
position relation data, and

said position relation data is said position
data indicating a position of each of said requesting

communication terminals.

17. The method according to claim 16, wherein
said (d) determining step comprises the step of:
determining whether or not a position of said
requesting communication términal falls within a
predetermined position range correqundin§ to any of
said position relation data étored in said storage

section.

18. The method according to any of claims 11 to
17, wherein said position relation data is held in

said storage section for a predetermined time period.

19. The method according to claim 18, wherein
said predetermined time period is a time period during
which said requesting communication terminal is

regarded not to move farther than a predetermined

distance.
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20. The method according to any of claims 11 to
19, wherein when the communication start is permitted
to said requesting communication terminal as a
permitfed communication terminal, said (d) determining
step comprises the step of:

deleting said position relation data
corresponding to said permitted communication terminal

from said storage section.
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