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(54) ANTENNA CONTROL DEVICE AND ANTENNA CONTROL METHOD

(57) The antenna control apparatus of the present
invention receives a radio signal from an antenna, the
reception level decision section decides the reception
level of this received signal and the control section con-
trols the driving section so that an optimal antenna
length is obtained according to the decision result. This
allows the antenna control apparatus of the present
invention to automatically extend/contract the antenna
to an optimal length without intervention by the user.
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Description

Technical Field

[0001] The present invention relates to an appara-
tus and method for antenna control of a portable termi-
nal apparatus communicating various kinds of data
including voice and images.

Background Art

[0002] Conventionally, there are portable phone
apparatuses whose antenna length is adjustable
according to antenna reception conditions to improve
reception conditions. The antenna length of such a port-
able phone apparatus is adjusted by the user picking up
the antenna by finger.
[0003] There are also portable phone apparatuses
whose antenna is extendable driven by an electric
motor by the user operating a switch on the apparatus.
Such a portable phone apparatus is described in the
Utility Model publication No.HEI 2-98462. When the
user operates a switch, the motor inside this portable
phone apparatus runs and the antenna extends/con-
tracts driven by this motor.
[0004] However, the antenna length of the conven-
tional portable phone apparatus is manually adjusted by
the user or adjusted by the user operating a switch.
Thus, it is difficult for the user to adjust the antenna
length while the user is using the portable phone appa-
ratus, for example, during a conversation. Moreover, in
the case of a portable phone apparatus having a struc-
ture with the antenna manually extended/contracted by
the user, there is a possibility that the user breaks the
antenna by mistake.

Disclosure of Invention

[0005] It is an object of the present invention to pro-
vide an apparatus and method for antenna control that
automatically controls the antenna to an optimal length
according to the antenna reception condition.
[0006] The present invention provides functions of
controlling a drive section that detects the antenna
reception condition and extends/contracts the antenna
according to the detected reception condition, and
adjusting the antenna to an appropriate length accord-
ing to the reception condition. This allows the user to
use the portable terminal apparatus under comfortable
reception conditions without the need for intervention by
the user.

Brief Description of Drawings

[0007]

FIG.1 is a hardware block diagram of a portable ter-
minal apparatus according to Embodiment 1 of the

present invention;

FIG.2A is a flow chart of an antenna extension/con-
traction operation when a call request is issued or
the reception condition changes in the portable ter-
minal apparatus according to Embodiment 1 shown
in FIG.1;
FIG.2B is a flow chart of an operation when a call
end request is issued in the portable terminal appa-
ratus according to Embodiment 1 shown in FIG.1;
FIG.3 is an outside drawing of a portable phone
apparatus according to Embodiment 2 of the
present invention;
FIG.4 is a hardware block diagram of the portable
phone apparatus shown in FIG.3;
FIG.5A illustrates a first pattern of button setting of
the portable phone apparatus shown in FIG.3;
FIG.5B illustrates a second pattern of button setting
of the portable phone apparatus shown in FIG.3;
FIG.5C illustrates a third pattern of button setting of
the portable phone apparatus shown in FIG.3;
FIG.5D illustrates a fourth pattern of button setting
of the portable phone apparatus shown in FIG.3;
FIG.6 is a flow chart of operations of the portable
phone apparatus shown in FIG.3;
FIG.7 is a configuration diagram of the antenna
shown in FIG.3;
FIG.8 is a block diagram of a communication sys-
tem including an antenna extension/contraction
control apparatus according to Embodiment 3 of
the present invention; and
FIG.9 is a block diagram of a modified example of
the communication system including the antenna
extension/contraction control apparatus according
to Embodiment 3 of the present invention.

Best Mode for Carrying out the Invention

[0008] With reference now to the attached draw-
ings, embodiments of the present invention will be
explained in detail below.

(Embodiment 1)

[0009] FIG.1 is a block diagram showing a configu-
ration of a portable terminal apparatus according to
Embodiment 1 of the present invention. The "portable
terminal apparatus" referred to here is a portable radio
communication apparatus. Furthermore, the portable
terminal apparatus refers to a terminal apparatus of a
size that allows the user to carry it by hand and move.
[0010] This portable terminal apparatus receives a
radio signal via antenna 101 and sends this reception
signal to transmission/reception apparatus 102.
Transmission/reception apparatus 102 modu-
lates/demodulates and outputs the reception signal
sent. The signal output from transmission/reception
apparatus 102 is input to coding/decoding apparatus
106. Coding/decoding apparatus 106 performs cod-
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ing/decoding processing and error correction process-
ing on the input signal and outputs the signal. The signal
output from coding/decoding apparatus 106 is sent to
microphone/speaker 107. The signal sent to micro-
phone/speaker 107 is output as voice from the speaker.

[0011] On the other hand, the voice signal input by
the microphone of microphone/speaker 107 is sent to
coding/decoding apparatus 106. The voice signal sent
to coding/decoding apparatus 106 is subjected to cod-
ing/decoding processing and error correction process-
ing by coding/decoding apparatus 106 and output. The
voice signal output from coding/decoding apparatus
106 is input to transmission/reception apparatus 102,
modulated/demodulated and transmitted from antenna
101.
[0012] Furthermore, Embodiment 1 is provided with
antenna extension/contraction control apparatus 103
that automatically adjusts the length of antenna 101
according to the reception condition. The "reception
condition" referred to here is a reception level of the sig-
nal received by antenna 101. Moreover, the "reception
level" referred to here is SIR. The "antenna length"
referred to here is the length of the antenna exposed
from the portable terminal apparatus. This is because
antenna 101 of this embodiment is housed in the porta-
ble terminal apparatus. By the way, it is also possible to
adopt a mode for the antenna in which the antenna itself
is extendable. The antenna length in this case indicates
the substantial length of the antenna.
[0013] Antenna extension/contraction control appa-
ratus 103 is provided with reception level decision appa-
ratus 105 that decides a reception level according to
reception level information sent from transmis-
sion/reception apparatus 102 and outputs this reception
level decision result.
[0014] Furthermore, antenna extension/contraction
control apparatus 103 is also provided with antenna
control apparatus 104 that extends/contracts the length
of antenna 101 to an appropriate length according to
the reception level decision result output from reception
level decision apparatus 105. Antenna control appara-
tus 104 adjusts the antenna length driven by an electric
driving means such as an electric motor, etc.
[0015] Here, the operation of the portable terminal
apparatus with the configuration above will be briefly
explained. The portable terminal apparatus configured
above first decides a reception level of antenna 101 by
reception level decision apparatus 105. Then, antenna
control apparatus 104 automatically controls the
antenna to an appropriate length according to the
reception level decision result of reception level decision
apparatus 105. This allows the antenna to be automati-
cally adjusted to an appropriate length without the need
for the user to manually adjust the antenna length
according to the reception condition. Furthermore, by
deciding the reception level, this portable terminal appa-
ratus not simply automatically extends/contracts the
antenna but also automatically adjusts the antenna to

an optimal length.

[0016] However, simply adjusting the antenna
length according to the reception level can cause vari-
ous problems, which will be described later. Thus, this
portable terminal apparatus controls the antenna length
in such a way that these problems are avoided.
[0017] Next, the automatic antenna control opera-
tion of the portable terminal apparatus with the above
configuration will be explained in detail below. First,
operations when a call request is issued or when the
reception condition changes will be explained with refer-
ence to FIG.2A.
[0018] When the portable terminal apparatus
receives a call start request from a radio base station or
when the portable terminal apparatus issues a call start
request to the radio base station, transmission/recep-
tion apparatus 102 outputs a signal indicating "call
request generation" to antenna extension/contraction
control apparatus 103. At this time, transmission/recep-
tion apparatus 102 outputs the reception level informa-
tion of the reception signal currently received by
antenna 101 to antenna extension/contraction control
apparatus 103 successively. Then, antenna exten-
sion/contraction control apparatus 103 detects a "call
request generation" or "reception condition change"
from the signal input from transmission/reception appa-
ratus 102 (ST 201).
[0019] Then, reception level decision apparatus
105 of antenna extension/contraction control apparatus
103 decides whether the current reception level
exceeds predetermined threshold A or not (ST 202). In
the case where reception level decision apparatus 105
decides that the reception level is not higher than
threshold A, reception level decision apparatus 105 fur-
ther decides whether the length of antenna 101 is a
maximum or not (ST 203). Here, in the case where
reception level decision apparatus 105 decides that the
length of antenna 101 is not a maximum, reception level
decision apparatus 105 sends a command for extending
antenna 101 to antenna control apparatus 104. Then,
antenna control apparatus 104 performs processing of
extending antenna 101 (ST 204).
[0020] As described above, when it is predicted that
the reception level is low because the antenna length is
short, this portable terminal apparatus performs control
in such a way that antenna 101 is extended. Thus, this
portable terminal apparatus automatically raises the
reception level. As a result, this portable terminal appa-
ratus can improve the communication condition without
the need for intervention by the user.
[0021] On the other hand, in the case where recep-
tion level decision apparatus 105 decides that antenna
101 reaches a maximum length in ST 203, the portable
terminal apparatus starts a call or continues a call that
has already been started (ST 205).
[0022] Thus, this portable terminal apparatus does
not perform any antenna extending processing if the
antenna length is a maximum even if the reception level
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is low. This makes it possible to avoid an unnecessary
process of further extending the antenna, which can no
longer be extended. Moreover, not executing such
antenna extending processing prevents antenna 101
from receiving an excessive force. This also has an
effect of preventing malfunctions of the antenna.

[0023] On the other hand, when reception level
decision apparatus 105 decides that the current recep-
tion level exceeds threshold A in ST 202, reception level
decision apparatus 105 further decides whether the
reception level exceeds threshold B (here, suppose
threshold B is greater than threshold A) or not (ST 206).
In the case where reception level decision apparatus
105 decides that the reception level is not higher than
threshold B in ST 206, the portable terminal apparatus
starts a call, or continues a call that has already been
started (ST 205).
[0024] On the other hand, in the case where recep-
tion level decision apparatus 105 decides that the
reception level is higher than threshold B in ST 206,
reception level decision apparatus 105 decides whether
the length of antenna 101 is a minimum or not (ST 207).
[0025] In the case where reception level decision
apparatus 105 decides that the length of antenna 101 is
not a minimum in ST 207, antenna control apparatus
104 performs processing of contracting antenna 101 by
a predetermined length (ST 208) and the process goes
back to ST 206. Then, reception level decision appara-
tus 105 again decides whether the reception level with
the contracted antenna length exceeds predetermined
threshold B or not. Here, in the case where the recep-
tion level does not exceed threshold B, the portable ter-
minal apparatus starts a call or continues a call that has
already been started (ST 205). On the other hand, in the
case where level decision apparatus 105 decides again
that the reception level exceeds predetermined thresh-
old B, the processes in ST 207 and ST 208 are repeated
until the predetermined reception level is reached.
[0026] Thus, when the reception level is too high
beyond threshold B, this portable terminal apparatus
controls so that antenna 101 is contracted until the
reception level falls below threshold B or the antenna
length reaches a minimum. This prevents the reception
level from becoming too high, allowing the reception
level to be maintained in an optimal condition.
[0027] In addition, in the case where the length of
antenna 101 is a minimum in ST 207, the process
returns to ST 205 and the portable terminal apparatus
starts a call or continues a call that has already been
started.
[0028] In this way, in the case where the antenna
length is a minimum, the processing of contracting
antenna 101 is not executed. This makes it possible to
avoid any useless process and prevent extra load on
antenna 101.
[0029] Next, the operation when a call end request
is issued will be explained in detail using the flow chart
in FIG.2B.

[0030] In the case where this portable terminal
apparatus receives a call end request from the radio
base station or when this portable terminal apparatus
issues a call end request to the radio base station,
transmission/reception apparatus 102 outputs a signal
indicating a "call end request" to antenna exten-
sion/contraction control apparatus 103.

[0031] Antenna extension/contraction control appa-
ratus 103 detects the "call end request" signal from the
signal input from transmission/reception apparatus 102
(ST 209). Then, reception level decision apparatus 105
decides whether the length of antenna 101 is a mini-
mum or not (ST 210). In the case where reception level
decision apparatus 105 decides that the length of
antenna 101 is a minimum in ST 210, the portable ter-
minal apparatus ends the call (ST 211). Moreover, in the
case where reception level decision apparatus 105
decides that the length of antenna 101 is not a minimum
in ST 210, antenna control apparatus 104 performs
processing of contracting the length of antenna 101 (ST
212). Then, it is possible to ensure that the length of
antenna 101 is contracted to a minimum by repeating
the processing in and after ST 210.
[0032] In this way, this portable terminal apparatus
automatically contracts the antenna length to a mini-
mum when a call ends, and therefore while the user is
not using this portable terminal apparatus, the antenna
is always kept to a minimum length. This allows the port-
able terminal apparatus to prevent the antenna from
being damaged without any intervention by the user.
[0033] As described above, this Embodiment 1
allows antenna 101 to be automatically adjusted to an
appropriate length without the need for the user to pick
up the end of antenna 101 by hand or operate an input
apparatus such as a switch. This allows this portable
terminal apparatus to always receive signals in optimal
conditions without any intervention by the user. It is also
possible to avoid such a case where sudden deteriora-
tion of the reception condition of the portable terminal
apparatus during a call prevents the user from using the
portable terminal apparatus.
[0034] Furthermore, the portable terminal appara-
tus of the embodiment above can automatically adjust
antenna 101 to an appropriate length. This eliminates
the need for the user to check the reception level shown
on the display and adjust the length of antenna 101
according to the reception level as in the case of the
conventional portable terminal apparatus.
[0035] Furthermore, the portable terminal appara-
tus of the embodiment above can also prevent antenna
101 from being damaged due to an erroneous operation
while the user is manually picking up antenna 101.
[0036] The portable terminal apparatus of the
embodiment above also has two reception level thresh-
olds, which prevent the length of antenna 101 from
becoming longer than necessary. This prevents the user
from, for example, touching other people with antenna
101 in the crowd, causing damage to antenna 101.
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[0037] Embodiment 1 describes the portable termi-
nal apparatus as an example, but the present invention
is also applicable to a stationary terminal apparatus
equipped with an extendable antenna. Moreover,
Embodiment 1 describes the portable terminal appara-
tus that communicates voice as an example, but the
present invention is also applicable to a portable termi-
nal apparatus that communicates images or other data.

(Embodiment 2)

[0038] FIG.3 is a front view and side view of a port-
able phone apparatus according to Embodiment 2 of
the present invention.
[0039] Portable phone apparatus 301 according to
this embodiment is a portable phone apparatus pro-
vided with a capability of switching between an auto
extension/contraction mode similar to that in the porta-
ble terminal apparatus of Embodiment 1 above and a
manual mode that allows the user to adjust the antenna
length through button operations.
[0040] The portable phone apparatus is configured
by a case 307 in a size that allows the user to carry it by
one hand and speak while holding it by one hand. Vari-
ous operation sections, which will be described later,
are provided on the surface of case 307. Moreover, var-
ious operation sections, which will be described later,
are provided inside case 307.
[0041] Input buttons 305 to enter various kinds of
information are provided in the lower part of the top face
of portable phone apparatus 301. A contact sensor is
provided beneath input button 305, which sends input
information to a control apparatus, which will be
described later. Display apparatus 304 that displays var-
ious kinds of input information of the reception level, etc.
of the signal received by antenna 300 and processing
content is provided in the upper part of the top face of
portable phone apparatus 301. Moreover, speaker 306
that outputs a voice signal sent from another portable
phone apparatus is provided in the upper part of the top
face of portable phone apparatus 301. On the other
hand, microphone 308 that inputs a voice signal to be
sent to the other portable phone apparatus is provided
in the lower part of the top face of portable phone appa-
ratus 301.
[0042] Furthermore, antenna extension/contraction
buttons 302 and 303 to extend/contract antenna 300 are
provided close to one another in the upper part of the
external side of portable phone apparatus 301. Antenna
extension/contraction button 302 is the button to extend
antenna 300. Antenna extension/contraction button 303
is the button to contract antenna 300. Providing antenna
extension/contraction buttons 302 and 303 at such loca-
tions allows the user to operate antenna extension/con-
traction buttons 302 and 303 while operating input
section 305 by one hand. Furthermore, the user can
also operate antenna extension/contraction buttons 302
and 303 while speaking.

[0043] Next, the configuration of various processing
sections provided inside portable phone apparatus 301
will be explained using FIG.4.

[0044] Portable phone apparatus 301 is provided
with transmission/reception apparatus 401 that modu-
lates/demodulates a radio signal sent from another
portable phone apparatus and received by antenna
300. The modulated/demodulated signal is sent to cod-
ing/decoding apparatus 402. Coding/decoding appara-
tus 402 performs coding/decoding processing and error
correction processing on the input signal and outputs.
The signal output from coding/decoding apparatus 402
is sent to control apparatus 403 that carries out control
over various processing apparatuses. Control appara-
tus 403 performs predetermined processing on this
input signal and outputs it to voice processing appara-
tus 404. Voice processing apparatus 404 performs pre-
determined processing such as D/A conversion on the
input signal and outputs it to speaker 306. Speaker 306
outputs the input signal as voice.
[0045] On the other hand, a voice signal input by
microphone 308 is sent to voice processing apparatus
404. Voice processing apparatus 404 performs prede-
termined processing such as A/D conversion on the
input signal and sends it to control apparatus 403. Con-
trol apparatus 403 performs predetermined processing
on the input signal and sends it to coding/decoding
apparatus 402. Coding/decoding apparatus 402 per-
forms coding/decoding processing and error correction
processing on the input signal and sends it to transmis-
sion/reception apparatus 401. Transmission/reception
apparatus 401 performs modulation/demodulation
processing on the input signal and transmits it to the
other portable phone apparatus via antenna 300.
[0046] Furthermore, transmission/reception appa-
ratus 401 sends the signal received by antenna 300 to
call request detection apparatus 409 provided in control
apparatus 403. Call request detection apparatus 409
detects a call start requesting signal and a call end
requesting signal from the input signal. Then, control
section 403 starts or ends a call according to this detec-
tion signal. Moreover, call request detection apparatus
409 also detects a call start request signal and a call
end request signal from an input signal from input but-
tons 305.
[0047] Furthermore, transmission/reception appa-
ratus 401 detects the reception level information of the
signal received by antenna 300 and outputs it to recep-
tion level decision apparatus 408. The "reception condi-
tion" referred to here is the reception level of the signal
received by antenna 300. Furthermore, the "reception
level" referred to here is SIR. Reception level decision
apparatus 408 detects the reception level of the signal
received by antenna 300 and outputs it to antenna
extension/contraction control apparatus 405 provided in
control apparatus 403. Antenna extension/contraction
control apparatus 405 outputs a control signal accord-
ing to the reception level to antenna drive apparatus
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406. Antenna drive apparatus 406 extends/contracts
antenna 300 driven by an electric driving means such
as an electric motor, etc. according to this control signal.

[0048] Moreover, control apparatus 403 receives
various input signals from input buttons 305 and per-
forms processing according to these input signals. Con-
trol apparatus 403 sends this processing content and
input information from the input buttons to display appa-
ratus 304. Display apparatus 304 displays the input
information in a visible form.
[0049] Furthermore, control apparatus 403 is also
provided with button decision apparatus 407 that
decides the conditions of antenna extension/contraction
buttons 302 and 303. Button decision apparatus 407
detects the conditions of antenna extension/contraction
buttons 302 and 303 and outputs this detection result to
antenna extension/contraction control apparatus 405.
Antenna extension/contraction control apparatus 405
outputs a control signal according to the reception level
to antenna drive apparatus 406. Antenna drive appara-
tus 406 extends/contracts antenna 300 according to this
control signal.
[0050] Furthermore, antenna extension/contraction
control apparatus 405 also switches antenna exten-
sion/contraction modes from the signal sent from button
decision apparatus 407. The antenna extension/con-
traction modes include an auto extension/contraction
mode in which the length of antenna 300 is automati-
cally extended/contracted to a desired length using
antenna drive apparatus 406 under the control of
antenna extension/contraction control apparatus 405
and a manual extension/contraction mode in which the
length of antenna 300 is manually extended/contracted
by antenna extension/contraction buttons 302 and 303.
[0051] Next, operations of switching between the
auto extension/contraction mode and manual exten-
sion/contraction mode by operating antenna exten-
sion/contraction buttons 302 and 303 of portable phone
apparatus 301 will be explained in detail using FIG.5A
to FIG.5D. FIG.5A to FIG.5D illustrate button setting
patterns of the portable phone apparatus according to
Embodiment 2.
[0052] In the case where antenna extension/con-
traction button 302 is ON and antenna extension/con-
traction button 303 is OFF, that is, the status shown in
FIG.5A, antenna extension/contraction control appara-
tus 405 switches the antenna extension/contraction
mode to the manual extension/contraction mode. In this
case, since only antenna extension/contraction button
302 is ON, antenna extension/contraction control appa-
ratus 405 sends a signal commanding antenna drive
apparatus 406 to extend antenna 300. Antenna drive
apparatus 406 performs processing of extending the
antenna.
[0053] Moreover, in the case where antenna exten-
sion/contraction button 302 is OFF and antenna exten-
sion/contraction button 303 is ON, that is the status
shown in FIG.5B, antenna extension/contraction control

apparatus 405 switches the antenna extension/contrac-
tion mode to the manual extension/contraction mode. In
this case, since only antenna extension/contraction but-
ton 303 is ON, antenna extension/contraction control
apparatus 405 sends a signal commanding antenna
drive apparatus 406 to contract antenna 300.

[0054] Furthermore, in the case where both
antenna extension/contraction buttons 302 and 303 are
OFF, that is the status shown in FIG.5C, antenna exten-
sion/contraction control apparatus 405 sends a signal
commanding antenna drive apparatus 406 to stop
extending/contracting antenna 300. Then, antenna
drive apparatus 406 stops extending/contracting
antenna 300. In this case, it is also possible to adopt a
mode in which the length of antenna 300 is contracted
to a minimum and then extension/contraction of
antenna 300 is stopped.
[0055] Furthermore, in the case where both
antenna extension/contraction buttons 302 and 303 are
ON, that is, the status shown in FIG.5D, antenna exten-
sion/contraction control apparatus 405 switches the
antenna extension/contraction mode to the auto exten-
sion/contraction mode. Then, antenna extension/con-
traction control apparatus 405 detects a signal from
reception level decision apparatus 408. Then, antenna
extension/contraction control apparatus 405 performs
control in ST 201 to ST 208 shown in FIG.2A.
[0056] As shown above, operating antenna exten-
sion/contraction buttons 302 and 303, which are nor-
mally used to extend/contract antenna 300, can easily
change the extension/contraction mode of antenna 300.
Moreover, it is not necessary to provide an extra button
to change the extension/contraction mode of antenna
300, making it possible to simplify the configuration of
the apparatus.
[0057] Next, the antenna extension/contraction
operation of portable phone apparatus 301 with the con-
figuration above will be explained in detail using the flow
chart in FIG.6.
[0058] Antenna extension/contraction control appa-
ratus 405 decides whether both antenna extension/con-
traction buttons 302 and 303 are ON or not with
reference to the detection result of button decision
apparatus 407 (ST 501). In the case where antenna
extension/contraction control apparatus 405 decides
that both antenna extension/contraction buttons 302
and 303 are ON in ST 501, antenna extension/contrac-
tion control apparatus 405 switches the extension/con-
traction mode to the auto extension/contraction mode.
Then, antenna extension/contraction control apparatus
405 executes ST 201 to ST 208 in FIG.2A based on the
signal from reception level decision apparatus 408 (ST
502) and the process goes back to the state in ST 501.
[0059] In ST 501, in the case where antenna exten-
sion/contraction control apparatus 405 decides that
either one of antenna extension/contraction buttons 302
and 303 is OFF, antenna extension/contraction control
apparatus 405 further decides the statuses of antenna
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extension/contraction buttons 302 and 303 again (ST
503).

[0060] In ST 503, in the case where antenna exten-
sion/contraction control apparatus 405 decides that
antenna extension/contraction buttons 302 and 303 are
in the status shown in FIG.5C, antenna extension/con-
traction control apparatus 405 sends a signal com-
manding antenna drive apparatus 406 to stop
extension/contraction of antenna 300. Thus, antenna
drive apparatus 406 does not perform any processing.
Then, antenna extension/contraction control apparatus
405 returns to the processing in ST 503.
[0061] On the other hand, in the case where
antenna extension/contraction control apparatus 405
decides that antenna extension/contraction buttons 302
and 303 are in the status shown in FIG.5A in ST 503,
antenna extension/contraction control apparatus 405
sends a signal commanding antenna drive apparatus
406 to extend antenna 300. Then antenna drive appara-
tus 406 performs processing of extending antenna 300
(ST 504).
[0062] In the case where antenna extension/con-
traction control apparatus 405 decides that antenna
extension/contraction buttons 302 and 303 are in the
status shown in FIG.5B in ST 503, antenna exten-
sion/contraction control apparatus 405 sends a signal
commanding antenna drive apparatus 406 to contract
antenna 300. Then antenna drive apparatus 406 per-
forms processing of contracting antenna 300 (ST 505).
[0063] Then, call request detection apparatus 409
decides whether the call has ended or not (ST 506).
[0064] In the case where call request detection
apparatus 409 decides that the call has ended in ST
506, antenna extension/contraction control apparatus
405 performs processing of contracting antenna 300 to
a minimum length (ST 507). Then, portable phone
apparatus 301 ends processing. On the other hand, in
the case where call request detection apparatus 409
decides that the call has not ended in ST 506, the proc-
ess returns to ST 503 and portable phone apparatus
301 repeats the same processing as the above.
[0065] Then, the extension/contraction operation of
antenna 300 will be explained using FIG.7.
[0066] Antenna 300 is normally housed inside port-
able phone apparatus 301. Antenna 300 is designed to
be exposed from case 307 of portable phone apparatus
301 depending on the reception condition. Moreover,
the extension/contraction operation of antenna 300 can
be performed in a stage-less form or in stages like 600,
601, 602 and 603 shown in FIG.6. Among the different
states shown in the figure, the state shown in 600
denotes the minimum length of antenna 300.
[0067] As shown above, this portable phone appa-
ratus 301 allows the user to leave antenna 300 auto-
controlled during normal operation, automatically
adjustable to an optimal length. On the other hand, in
the case where extended antenna 300 can cause incon-
venience to the user, because extended antenna 300 is

too long, the user can control the antenna length
according to the surrounding situation by manually con-
trolling antenna 300. Here, the case where "extended
antenna 300 can cause inconvenience to the user,
because extended antenna 300 is too long," refers to a
case where extended antenna 300 can annoy other
people , because extended antenna 300 is too long, or
antenna 300 may touch other people and be damaged,
etc.

[0068] Moreover, this embodiment uses a button-
type input apparatus, but any other type, for example, a
lever-type or roller-type can also be used.
[0069] This embodiment describes portable phone
apparatus 301 as an example, but the present invention
can also be applied to any portable terminal apparatus
other than portable phone apparatus 301. Furthermore,
this embodiment is also applicable to a stationary type
terminal apparatus other than a portable terminal appa-
ratus with an extendable antenna.

(Embodiment 3)

[0070] FIG.8 is a block diagram of a communication
system according to Embodiment 3 of the present
invention.
[0071] This communication system is designed to
send antenna extension/contraction information from
radio base station 710 to mobile apparatus 711. Mobile
apparatus 711 is a portable terminal apparatus as
described in Embodiment 1. It can also be a portable
phone apparatus as described in Embodiment 2. The
parts of mobile apparatus 711 having the same func-
tions as those in FIG.1 are assigned the same reference
numerals and their explanations will be omitted.
[0072] Radio base station 710 is provided with con-
trol apparatus 701 that processes transmitted/received
signals. A signal processed by control apparatus 701 is
sent to coding/decoding apparatus 702. Coding/decod-
ing apparatus 702 performs coding/decoding process-
ing and error correction processing on the signal input
from control apparatus 701. Coding/decoding appara-
tus 702 sends the signal subjected to coding/decoding
processing and error correction processing to transmis-
sion section 703. Transmission section 703 performs
modulation processing on the signal input from the cod-
ing/decoding apparatus to send the signal to mobile
apparatus 711.
[0073] Furthermore, radio base station 710 is pro-
vided with synchronization section 704 that demodu-
lates the signal received from mobile apparatus 711 via
antenna 705. Synchronization section 704 sends the
demodulated signal to the coding/decoding apparatus
and antenna control apparatus 706. Antenna control
apparatus 706 performs the processing in ST 201 to ST
211 shown in FIG.2 or the processing in ST 501 to ST
507 shown in FIG.4 on the signal input from synchroni-
zation section 704. Then, antenna control apparatus
706 sends antenna length information to mobile appara-
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tus 711.

[0074] Furthermore, antenna control apparatus 706
is provided inside with reception level sensing appara-
tus 707 that senses the reception level sent from syn-
chronization section 704. The "reception condition"
referred to here is a reception level of a signal received
from antenna 101. Moreover, the "reception level"
referred to here is SIR. Reception level sensing appara-
tus 707 sends the sensed reception level to antenna
extension/contraction information control section 708
provided inside antenna control apparatus 706.
Antenna extension/contraction information control sec-
tion 708 controls extension/contraction information of
antenna 101 according to the reception level. Then,
antenna extension/contraction information control sec-
tion 708 sends antenna extension/contraction informa-
tion to transmission section 703.
[0075] On the other hand, mobile apparatus 711 is
provided with antenna extension/contraction apparatus
709 that controls the length of antenna 101 according to
the antenna extension/contraction information control
signal sent from radio base station 710. Antenna exten-
sion/contraction apparatus 709 adjusts the length of
antenna 101 driven by an electric driving means such
as an electric motor, etc. The parts already explained
are assigned the same reference numerals and their
explanations are omitted.
[0076] In the communication system configured as
shown above, a signal sent from mobile apparatus 711
is received by radio base station 710. Antenna control
apparatus 706 of radio base station 710 receives the
transmit power control information extracted from the
reception signal by synchronization section 704. In the
case of open-loop control, the transmit power control
information sent by mobile apparatus 711 is a parame-
ter indicating the reception level in mobile apparatus
711. In radio base station apparatus 710, reception level
sensing apparatus 707 of antenna control apparatus
706 can predict the reception level at mobile apparatus
711 from the transmit power control information.
Antenna extension/contraction information control sec-
tion 708 receives the reception level information of
mobile apparatus 711 from reception level sensing
apparatus 707 and creates antenna length control infor-
mation that controls the antenna length of mobile appa-
ratus 711 in the same way as for Embodiment 1 above.
Suppose antenna control apparatus 706 of radio base
station 710 controls the antenna length information of
mobile apparatus 711. The antenna length control infor-
mation is sent from transmission section 703 to mobile
apparatus 711.
[0077] Mobile apparatus 711 receives the antenna
length control information sent from radio base station
710. The antenna length control information received by
mobile apparatus 711 is input from transmission/recep-
tion apparatus 102 to antenna extension/contraction
apparatus 709. Antenna extension/contraction appara-
tus 709 controls extension/contraction of the length of

antenna 101 according to the antenna length control
information.

[0078] Thus, this communication system is
designed to reduce the size of mobile apparatus 711 by
incorporating antenna control apparatus 706 not in
mobile apparatus 711 but in radio base station 710.
Using this communication system can provide the user
with comfort and convenience of a portable terminal
apparatus.
[0079] In Embodiment 3, radio base station 710
predicts the reception level of mobile apparatus 711 and
creates antenna length control information according to
the flow chart shown in FIG.2, but it is also possible to
create antenna length control information such as
"extend the antenna" or "contract the antenna" accord-
ing to two information pieces "increase powers or
"decrease powers" indicated by the transmit power con-
trol information. That is, synchronization section 704 of
radio base station 710 extracts and receives the trans-
mit power control information received from mobile
apparatus 711 and inputs the information to reception
level sensing apparatus 707. Reception level sensing
apparatus 707 extracts information "increase power" or
"decrease power" from the transmit power control infor-
mation and sends it to antenna extension/contraction
information control section 708. Antenna extension/con-
traction information control section 708 sends a signal
"extend the antenna" in the case of "increase power" or
"contract the antenna" in the case of "decrease power"
from transmission section 703 to mobile apparatus 711.
[0080] In this embodiment, antenna control appara-
tus 706 is provided in radio base station 710, but it is
also possible to implement a system with antenna con-
trol apparatus 706 provided in mobile apparatus 711 as
shown in FIG.9. The same processing sections as those
already explained are assigned the same reference
numerals and their explanations are omitted.
[0081] Throughout the explanations of the present
invention, the mode in which SIR is used as the recep-
tion level has been explained, but it is also possible to
use Ec/I0, RSCP or RSSI instead of SIR.
[0082] This application is based on the Japanese
Patent Application No.HEI 11-9109 filed on January 18,
1999, entire content of which is expressly incorporated
by reference herein.

Industrial Applicability

[0083] As described above, the present invention
can provide a portable terminal apparatus and control
method for the portable terminal apparatus that auto-
matically control the reception apparatus to an optimal
length according to the reception condition of the recep-
tion apparatus.

Claims

1. An antenna control apparatus comprising:
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a driving section that extends/contracts an
antenna by electromotive force;

a reception level detection section that detects
the reception level of the signal received by
said antenna; and
a control section that controls said driving sec-
tion so that an optimal antenna length is
obtained according to said reception level.

2. The antenna control apparatus according to claim
1, wherein said control section controls the antenna
length in such a way that said reception level falls
between a predetermined upper limit and lower
limit.

3. The antenna control apparatus according to claim
1, wherein said control section controls so that the
antenna is not further extended when the antenna
reaches a maximum length and the antenna is not
further contracted when the antenna reaches a
minimum length.

4. The antenna control apparatus according to claim
2, wherein said control section controls so that the
antenna is not further extended when the antenna
reaches a maximum length and the antenna is not
further contracted when the antenna reaches a
minimum length.

5. The antenna control apparatus according to claim
1, wherein said driving section further comprising:

extension/contraction buttons to manually input
an extension/contraction signal to extend/con-
tract the antenna; and
an extension/contraction mode switching sec-
tion that switches between a manual exten-
sion/contraction mode that controls the
antenna length through this extension/contrac-
tion button and an auto extension/contraction
mode that controls the antenna length through
said control section.

6. The antenna control apparatus according to claim
1, further comprising a call request detection sec-
tion that detects a signal requesting to start a call or
end a call, wherein said control section controls,
when said call request detection section detects a
call end request signal, said driving section so that
said antenna is contracted to a minimum length.

7. A portable terminal apparatus comprising:

a transmission/reception section that trans-
mits/receives information with another portable
terminal apparatus;
a driving section that extends/contracts an
antenna by electromotive force;

a reception level detection section that detects
the reception level of the signal received by
said antenna; and

a control section that controls said driving sec-
tion so that an optimal antenna length is
obtained according to said reception level.

8. The portable terminal apparatus according to claim
7, wherein said control section controls the antenna
length in such a way that said reception level falls
between a predetermined upper limit and lower
limit.

9. The portable terminal apparatus according to claim
7, wherein said control section controls so that the
antenna is not further extended when the antenna
reaches a maximum length and the antenna is not
further contracted when the antenna reaches a
minimum length.

10. The portable terminal apparatus according to claim
8, wherein said control section controls so that the
antenna is not further extended when the antenna
reaches a maximum length and the antenna is not
further contracted when the antenna reaches a
minimum length.

11. A portable phone apparatus comprising:

buttons for inputting various kinds of informa-
tion;
a display to display various kinds of informa-
tion;
a transmission/reception section to trans-
mit/receive information with another portable
phone apparatus;
a speaker that outputs a voice signal sent from
the other portable phone apparatus;
a microphone that captures a voice signal to be
sent to the other portable phone apparatus;
a driving section that extends/contracts an
antenna by electromotive force;
a reception level detection section that detects
the reception level of the signal received by
said antenna; and
a control section that controls said driving sec-
tion so that an optimal antenna length is
obtained according to said reception level.

12. A radio base station apparatus comprising:

a reception level detection section that detects
the reception level of a signal received by an
antenna of a mobile apparatus based on trans-
mit power control information sent from said
mobile apparatus;
an antenna extension/contraction information
control section that generates antenna length
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control information that controls the antenna
length according to said reception level; and

a transmission section that transmits by radio
said antenna length control information to said
mobile apparatus.

13. A radio base station apparatus comprising:

a transmit power control information detection
section that detects transmit power control
information sent from a mobile apparatus;
an antenna extension/contraction information
control section that generates antenna length
control information that controls the antenna
length according to the detected transmit
power control information; and
a transmission section that transmits by radio
said antenna length control information to said
mobile apparatus.

14. A mobile apparatus comprising:

a driving section that extends/contracts an
antenna by electromotive force; and
a control section that controls said driving sec-
tion so that the antenna length according to the
antenna length control information sent from
the radio base station apparatus according to
claim 12 is obtained.

15. An antenna control method that obtains an optimal
antenna length by detecting the reception condition
of an antenna and controlling a driving section that
extends/contracts said antenna by electromotive
force according to the detected reception condition.

16. A portable terminal apparatus control method that
obtains an optimal antenna length by detecting the
reception condition of an antenna and controlling a
driving section that extends/contracts said antenna
by electromotive force according to the detected
reception condition.

17. A portable phone apparatus control method that
obtains an optimal antenna length by detecting the
reception condition of an antenna and controlling a
driving section that extends/contracts said antenna
by electromotive force according to the detected
reception condition.

18. An antenna control method that controls the
antenna length by deciding transmit power control
information by a mobile apparatus according to the
reception level, receiving said transmit power con-
trol information by a radio base station, creating
antenna length control information to control the
antenna length of said mobile apparatus based on
the received transmit power control information,

transmitting by radio the created antenna length
control information and receiving said antenna
length control information by said mobile apparatus.

Amended claims under Art. 19.1 PCT

1. (Amended) An antenna control apparatus com-
prising:

a driving section that extends/contracts an
antenna by electromotive force;
a reception level detection section that detects
the reception level of the signal received by
said antenna; and
a control section that controls said driving sec-
tion to set an antenna length so that said recep-
tion level falls between a predetermined upper
limit and lower limit.

2. (Canceled)

3. The antenna control apparatus according to
claim 1, wherein said control section controls so
that the antenna is not further extended when the
antenna reaches a maximum length and the
antenna is not further contracted when the antenna
reaches a minimum length.

4. (Amended) The antenna control apparatus
according to claim 1, wherein said control section
controls so that the antenna is not further extended
when the antenna reaches a maximum length and
the antenna is not further contracted when the
antenna reaches a minimum length.

5. The antenna control apparatus according to
claim 1, wherein said driving section further com-
prising:

an extension/contraction button to manually
input an extension/contraction signal to
extend/contract the antenna; and
an extension/contraction mode switching sec-
tion that switches between a manual exten-
sion/contraction mode that controls the
antenna length through this extension/contrac-
tion button and an auto extension/contraction
mode that controls the antenna length through
said control section.

6. The antenna control apparatus according to
claim 1, further comprising a call request detection
section that detects a signal requesting to start a
call or end a call, wherein said control section con-
trols, when said call request detection section
detects a call end request signal, said driving sec-
tion so that said antenna is contracted to a mini-
mum length.
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7. (Amended) A portable terminal apparatus com-
prising:

a transmission/reception section that trans-
mits/receives information with another portable
terminal apparatus;
a driving section that extends/contracts an
antenna by means of an electric motor;
a reception level detection section that detects
the reception level of the signal received by
said antenna; and
a control section that controls said driving sec-
tion to set an antenna length so that said recep-
tion level falls between a predetermined upper
limit and lower limit.

8. (Canceled)

9. The portable terminal apparatus according to
claim 7, wherein said control section controls so
that the antenna is not further extended when the
antenna reaches a maximum length and the
antenna is not further contracted when the antenna
reaches a minimum length.

10. (Amended) The portable terminal apparatus
according to claim 7, wherein said control section
controls so that the antenna is not further extended
when the antenna reaches a maximum length and
the antenna is not further contracted when the
antenna reaches a minimum length.

11. A portable phone apparatus comprising:

buttons for inputting various kinds of informa-
tion;
a display to display various kinds of informa-
tion;
a transmission/reception section to trans-
mit/receive information with another portable
phone apparatus;
a speaker that outputs a voice signal sent from
the other portable phone apparatus;
a microphone that captures a voice signal to be
sent to the other portable phone apparatus;
a driving section that extends/contracts an
antenna by means of an electric motor;
a reception level detection section that detects
the reception level of the signal received by
said antenna; and
a control section that controls said driving sec-
tion so that an optimal antenna length is
obtained according to said reception level.

12. A radio base station apparatus comprising:

a reception level detection section that detects
the reception level of a signal received by an

antenna of a mobile apparatus based on trans-
mit power control information sent from said
mobile apparatus;

an antenna extension/contraction information
control section that generates antenna length
control information that controls the antenna
length according to said reception level; and
a transmission section that transmits by radio
said antenna length control information to said
mobile apparatus.

13. A radio base station apparatus comprising:

a transmit power control information detection
section that detects transmit power control
information sent from a mobile apparatus;
an antenna extension/contraction information
control section that generates antenna length
control information that controls the antenna
length according to the detected transmit
power control information; and
a transmission section that transmits by radio
said antenna length control information to said
mobile apparatus.

14. A mobile apparatus comprising:

a driving section that extends/contracts an
antenna by means of an electric motor; and
a control section that controls said driving sec-
tion so that the antenna length according to the
antenna length control information sent from
the radio base station apparatus according to
claim 12 is obtained.

15. (Canceled)

16. (Canceled)

17. (Canceled)

18. An antenna control method that controls the
antenna length by deciding transmit power control
information by a mobile apparatus according to the
reception level, receiving said transmit power con-
trol information by a radio base station, creating
antenna length control information to control the
antenna length of said mobile apparatus based on
the received transmit power control information,
transmitting by radio the created antenna length
control information and receiving said antenna
length control information by said mobile apparatus.
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