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TITLE OF THE INVENTION
A MOBILE UNIT COMMUNICATION APPARATUS
BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates to a mobile unit
communication apparatus selectively communicating with at
least first and second base stations to communiéate'with a
network, the first and second base stations respectivélj
having first and second.service afeas partially overlapp&ng
each other. _ ' _ -

2. Description of the Prior Art.

.A'mobile unit commgnication apparatus..comprising a
communication circuit for\selectively communicating with at
least first and second base stations, coupled to the same
network, respectively having first aﬁdu;econd service areas,
partially overlapping edch other, through first and seéond
radio wave signals is known. Such a prior art mobile unit
communication apparatus is disclosed in U.S.P. Nos.
4,096,440 and U.S.P. 4,640,986.

system for mobile radio communication is

e area 112 is composed of a plurality
zones l1ll4a to 1ll4c in each of which

Wficiently possible with the
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the service zone, a base station of each.of the small radio
service zones and a control station 115 for controlling the
whole service area are intercommunicated through a binary
coded transmission line, and in order to prevent
simultaneous transmission of -the contrql signal from a
plurality of mobile stations when the ;obile stations in
the whole service afea achieve transmission and reception

of the control signal between each of them and the control

'station over a common control channel, the control.stétion

transmits to the mobile stations information representative
of the busy or idle status of the common control channel
from the mobile stations by the interruption and
transmission of an idle line indication signal. By
révérsing the signal state of the binary coded transmission
line to its normal state, information of thé detection of
transmission from the mobile stations by the base_stations
is transmitted to the control station, and in the control
station, the idle channel indication signal is interrupted
by the earliest one of the reversed signals arriving from
the plurality of base stations. The start_of the contrdi
signal is indicated by :éstoring the signal state of the.
binary_code transmission line to its normal state. The
control station resumes transmission of fhe idle channel
indication signal upon.completion of the receptidn of the

control signal.
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A mobile radio communication-s&stem disclosed in
U.S.P. 4,640,986 has a plurality of fixed stations
respectively connected to a blurality ot subscriber's lines
éxtending from a telephone exchange, and a plurality of
mobile stations linked with the fixed statiohs through
radio channels. Each df the mobile stations effects speech
via one of the fixed stations. The system comprises a
means provided for each fixed station for transmitting rate
charging information from the telephone exchange to a ;
mobile station under speech, and a rate collecting means
provided for each mobile station and being responsive.to
the rate charging information to vary its content.

SUMMARY OF THE INVENTION

The aim of the present invention is to provide an
improved mobile unit communication apparatus.

According to this invention, there is provided a
first mobile unit communication apparatus, which comprises:
a communication portion for communicating with a network
via one of at least first and second base stations
respectively having first and éecond service areas,
partially overlapping each other, through first and second
radio wave signals having TDMA/TDD formats; a first-- |
detection portion for detecting a condition of the first
radio wave signal at the communication portidn'when the

communication portion communicating with the first base
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station; a'comparihg portion for comparing the condition
with a reference; a first control portion for operating the
communication portion to communicate with the second base
station and effecting a first synchronizing operation with
the second base station through the communication portion
for a first predetermined interval; a second control.
portion for operating the communication portion to
cbmmunicate with the first base station and effecting a-.
second synchronizing operation with the first base station
through the commﬁnication portion for a second -
predetérmined interval; and a third control portion for
alternately operating the first and second control portions
in accordance with the result of the comparing portion
until either of the first or second synchronizing operation
is succeed to continue the communication which was
established by the first base station via either of the
first or second base station. |

According to this invention, there is provided.a_
second mobile unit communication apparatus which comprises:
a communication portion fof selectively communicating with
at least first and second base stations, coupled to the
same network, respeétively having first and second service
areas, partially overlapping each other, through first and
second radio wave signals having TDMA/TDD formats, the

first and second base stations_further transmitting
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downward synchronizing control signals; a receiving bortion
for receiving the downward synchronizing control signal
from the second base station; a transmitting portion for

transmitting an upward synchronizing control signal

"requesting communication with the second base station; a

first detection portion for detecting a condition of first
radio wave signal at the communication portion when the
communication portion communicating with the first base
station; a comparing portion for comparing the detécted‘
condition with a reference; a first control portion for-
operating the communication portion to effeét a temporary
stop of the communication with the first base station in
accordance with the result of comparing by the comparing
portion, the first base station further transmitting a
downward synchronizing burst signal as fhe firsf'radio wave
signal when the first base station detects the temporary
stoﬁ of the communication with the mobile unit
communication apparatus; a first monitoring portion for .
monitoring and detecting the down synchronizing burst
signal in the first radio wave signal using the
communication portion for a first predetefmined interval; a
second monitoring portion for monitoring the downward
synchronizing control signal for a second predetermined
interval; a second control portion responsive to thé

comparing portioﬁ for effecting a first synchronizing
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operation by operating the communication portion for
communicating with the first base station ﬁhen the first
monitoring portion detects the down synchronizing burst
signal and for effecting A second synchronizing operation
by operating the transmitting portion for transmitting the
upward synchronizing control signal to the second base
station when the second monitoring portion detects the down
synchronizing control signal.

In the second mobile unit communication apparatug.
the control portion effects the first and second -
synchronizing operations alternately.

BRIEF DESCRIPTION OF THE DRAWINGS

The object and features of the present invention
will become mdre readily apparent from the following
detailed description taken in conjunction with the
accompanying drawings ih which:

Fig. 1A is a block diagram of a mobile unit
communication apparatus and a base station of an embodiment
of this invention; |

Fig. 1B is an illustration of this embodiment
showing an arrangement of the mobile unit communication
apparatqs-and base stations;

| Fig. 2 is an illustration of this embodiment for
illustrating a data transmission format;

Fig. 3 is an illustration of transmission data
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formats of bursts of this embodiment;

Fig. 4 is a diagram of a.flow chart of this
embodiment - showing the waiting operation; |

Fig. 5 is a drawing of a timing chart of this
embodiment showing an operation of the mobile unit
communication apparatus on the intermittent recei?ing;

Figs. 6A and 6B are diagrams of flow charts of this
embodiment;

Fig. 7 is a drawing of a timing chart of this
embodiment showing the synchrohiziné operation; -

Fig. 8 is an illustration of this embodiment showing
a sequence of communication between the mobile unit

communication apparatus and the base station for restoring

‘the commﬁnication operation; and

Fig. 9 is an illustration of a prior art mobile
communication system. '
The same or corresponding elements or parts are

designated with like references throughoﬁt the drawings..

DETAILED DESCRIPTION OF THE INVENTION
.Hereinbelow will be described an embodiment of this
invention. .
Fig. 1A i1s a block diagram of a mobile unit
communication apparatus of this embodiment. In Fig. 1A,
reference Al denotes a base station or a private branch

base station and reference B denotes a mobile unit
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communication apparatus (mobile unit). In the base station
Al, numeral 1 denotes an antenna coupled to a wireless
communication circuit 2. The wireless communication
circuit 2 effects transmitting and receiving wireless
communication data with a.frequency and transmission and
receiving timings controlléd by a wireless communication
control portion 3. Numeral 2a denotes a synthesizer
included in the wireless communication circuit 2 for
genefating a frequency commanded by the wireless controi
portion 3. The wireless communication control portion 38
measures a receiving level of a received wireless
communication data and judges a position of the mobile unit
communication apparatus B and stores it in a temporary
memory 4. Numeral 5 is a communication/line control
portion which is connected to a line 6 or a network NET and |
to a channel codec portion 7. Numeral's_denotes a control
portion including a microprocessor or the like for
supplying a line control command to the communication/line
control portion 5. The communication/line control portion
5 converts the sound signal received from the line 6 into a
digital signal and transfers it to the channel codec
portion 7 and analog-to- digital-converts the sound signal
from the line 6 and digital-to-analog-converts a digitél
sound data received from the channel codec portion 7 and

transmits it to the line 6. The channel codec portion 7
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assembles and decomposes data transmitted and received
through a wireless communication channel and a wireless
communication control channel. The data in the
communication channel includes data of sounds or the like
and control data generated by the control portion 8,
wherein user data such as the sound data is processed with
the control portion 8 bypassed. In the control portion 8
of the base station Al, reference 8a denotes a _
communication condition storing portion for storing the*
freduency and the time slot used during communication with

the mobile unit communication apparatus B and for'

'transmitting a synchronizing burst signal to the mobile

unit communication apparatus B when a signal from the
mobile unit communication apparatus B canhbt be received
during communication. Reference 8b denotes a éygchronizing
control portion for restoring the communication condition
with the mobile unit communication apparatus B'when a
synchronizing control signal is received from the mobile
unit communication apparatus B during transmitting the
synchronizing burst signal to the mobile unit communication
apparatus B. .

When the channel codec portion 7 receives data
through the control.channél'and control data through the
communication channel from the antenna 1 via the wireless

communication portion 2, the channel codec portion 7
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transfers only data to the temporary memory 4 to inform the
control portion 8 of an arrival of a call. The channel
code¢ portion 7_informs the wireless communication control
portion 3 and the wireless communication circuit 2 of each
receiving timing. The receiving frequency is set to the
wireless communication control portion 3 in advance by the

control portion 8 at respect receiving_timings. If the

‘control data is transmitted, the control portion 8 informs

the Wireless communication control portion 3 and the
wireless communication circuit 2 of the transmission -
timings and then transmits the data to the wireless
communication circuit 2. Moreovér, the channel codec
portion 7 has functions for generating transmission timings
of control data periodically and intermittently transmitted
in the control channel, detecting the presence or absence
of errors during the data receiving, and transferring it to
the temporary memory 4 together with the received data.

In the mobile unit communication apparatus B,
numeral 10 denotes an antenna connected to a wireless
communication circuit 11. The ﬁifeless communication
circuit 11 includes a synthesizer 1la. Numeral 12 denotes
a wireless communication control portion, numeral 13
denotes a channel codec portion, numeral 14'denotes a
control portion including a microprocessor effecting

functions_of an adjacent base station monitoring portion
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i4a, a communicating'base station re-synchronizing
monitoring portion 14b, and a monitor control portion 14c.
Numeral 15 denotes a temporary memory. Respective portions
mentioned above have basically similar functions to the
base statién A. However, the mobile unit communication
apparatus B does not effect an intermittent transmission
function, so that the channel codec portion 13 does not
have a timing generation function of the intermittent
transmission of control data through the control channei.
Instead of this, the channel codec portion 13 has a timing

generation function for, during waiting a call,

" intermittently receiving a signal on the control channel

intermittently transmitted from the base station to
suppress a mean'consumption current of the internal battery
(not shown) of the mobile'unit communication apparatus B
and a function for generating a transmission fiming on the
basis the receiving timing of the signal from the base
station. Numeral 16 denotes a communication control
portion, numeral 17 is a receiver, and numeral 18 denotes a
microphone. The communiéation control poftion 16 effects
an analog-digital conversion between the channel codec
portion 13 and the receiver 17 énd microphone 18. An
operation portion 19 and a display portion 20 are connected
to the control portion 14. The control portion 14 detects

a start of communication from the operation portion 19 or
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oﬁtputs data for displaying to the display portion 20.

Fig. 1B 1s an 1llustration of this embodiment
showing an arrangement of the mobile unit communication
apparatus B and the base stations Al and A2. The mobile
unit communication apparatus B selectively communicating
with the base station Al and the base station A2 to
communicate with the netWork_NET. The base stations SAl
and SA2 respectively have first and second service areas
SAl and SA2 partiallyloverlapping each other. Thereforé,
at a common service area CA, the mobile unit communication
apparatus B can communicate with either of base stations Al
and A2. Howe#er. distances from the mobile unit
communication apparatus B to the base station Al and the
base station‘Az are large, so that there may be a
difficulty in communication with either of these base .
stations Al and A2 to somé degree as a circumference N
condition around the mobile unit communication apparatus B.
Then, it is necessary to selectively communicate with
either of the base stations Al or A2 as the receiving
condition of the mobile uﬁit communicatidn apparatus
demands.

The communication between the base station Al and
the mobile unit communication apparatus Bland the
communication between the base station A2 and the mobile

unit communication apparatus B are independently provided



10

15

20

25

~13~

by frequency division multiple access manner (FDMA) both in
the communication channel and the control channel.

Then, the TDMA/TDD (time division multiple
access/time division duplex) method providing a
bidirectional transmission; that is, a plurality of upward
and downward transmission paths will be briefly described.

Fig. 2 is an illustration of this embodiment for
illustrating a data transmission format. A frequency _
carrier is divided into upwqrd (the direction from a moﬁile
unit communication appéfatus B to the base station Al or
from a mobile unit communication appéfatus on an arrival
side to another mobile unit communication apparatus on a
call side) blocks and downward (the direction from the base
station A to a mobile unit communication apparatus B or
from a mobile unit communication apparatus on fhe :
transmission side to anther mobile unit communication |
apparatus on an arrival side) blocks. The upward block and
down ward block are generated alternately to provided the
time division duplex (TDD), that is, bidirectional
communication between the base station and mobile unit .

communication apparatus. Each of the upward blocks

includes upward communication slots TS1 to TS4 to provide

-phe time division multiple access (TDMA), that is,

communications between the base station and each of mobile

unit communication apparatus under communication are
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independently provided, wherein each of upwérd
communication time slots, for example TS3, and'the
corresponding time slot TS3' provide a bidirectional
communication between one of mobile unit communication
apparatus B and the base station Al. That is, a pair of
upward and downward time slots provided one bildirectional
channel. |

In a communication between the base station Al and a
mobile unit communication apparatus B, a carrier for h
control for transmittiﬁg control data for connection -
control and a carrier for communication for transmitting
sound or user's data have different frequencies and
independently used. Generally, channels provided by the
carrier for communication is referred as a communication
channel and channels provided by the carriers for control
are referred as a control channel. -

The communication between the base station Al and
the mobile unit communication apparatus B and the
communication between the base station A2 and the mobile
unit communication apparatus B are independently providéd
by frequency division multiple access manner (FDMA) both in
the communication channel and the control channel.

Fig. 3 1s an illustration of transmission data |
formats of bursts of this embodiment. In the communication

channel, communication data burst including user data such
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as sound data and a synchronizing burst including a fixed
data pattern for synchronizing are transmitted, wherein the
burst means that a data block transmitted for an interval
of one slot. In the control channel, a control data burst
including control data is transmitted.

In the case of a communication between the base
station 1A and a mobile unit communication apparatus B, in
the downward control channel, control data is transmitted
soleiy and then, no signal is transmitted in the downwa;d
control channel for a predetermined interval and this cycle
is repeated. That is, the control data is intermittently
transmitted with the predetermined no signal transmission
period. This is referred as an intermittent transmission
for periodically transmitting necessary data to provided an
immediate access to the base station 1A by a mobile unit
communication apparatus B entering the service area SA1l of
the base station 1A. Moreover, an arrival of a call at a
mobile unit communication apparatus B is informed using.
this intermittent transmission. The upward signal on the
control channel is used in the case thaf a mobile unit
communication apparatus B requests a base station to assign
a communication channel for making a call, so that it is
transmitted in a random access manner but transmitted for
an interval of upward transmission. In the case that the

base station Al assigns the communication channel to the
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mobile unit communication apparatus B, a downward control
signal is transmitted by the intermiftent transmission also.
Once the communication channel is assigned, the mobile unit
communication apparatus B continuously transmits a
synchronizing burst signal to the base station Al in thé
communication channel. The mobile unit communication
apparatus B and the base station 1A recognize to acquire
one to one bidirectional communication channel by the
contihuously transmitting the synchronizing burst signai
and it is possible to transmit burst signals for -

communication each other through the successive

communication data burst. The synchronizing burst signal

includes a long preamble (PR) and a long unique word (UW)
to surely provide synchronizing because the synchronizing
burst signal is firstly continuously transmitted after the
communication moves to the communication mode using the
communication channel. The commﬁnication burst has a short
preamble and short unique word because it is éontinuously
transmitted. Instead of this; a user’'s data field for
storing sound or user's data is sufficiently ldng.
Then, a waiting operation of the mobile unit
communication apparatus B will be described. Fig. 4 is a
diagram of a flow chart of this embodiment showing the
waiting operation. '

On waiting for communication between the base
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station Al and the mobile unit communicatioﬁ apparatus B,
in response to a start up by turning a power on of the
mobile unit communication'ﬁpparatus B or the like, the
control bortion 14 in thé mobile unit communication
apparatus B commands the channel codec portion 13 to enter
a continuously receiving condition to wait.for reception of
the downward control signal intermittently transmitted in
the control channel from the base station Ai in steps 1;1'

and 139. Then, when the downward control signal from the

'base station is received, the control portion 14 judges-

whether or not the received signal is that from the base
station to be coupled to.the mobile unit communication
apparatus B._ That is, the base station Al and the mobile
unit communication apparatus B are registered in advance to
judge whether the mobile unit communication apﬁaratus B can
be coupled to the base station with reference to data 6f
the registration. If the signal from the base station Al
to be coupled, communication with the base station Al is
executed each other to register the position of the mobile
unit communication apparatus B as necessary. Then, the
control portion 14 commands the channel codec portion 13 to
intermittently receive the arrival signai from the base
station Al in phase with the timing of the-intermittént
transmission in steps 132,.133, 134, 140, 141, 142, and 143.

If the arrival data is received, the control portidn 14
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commands the channel codec portion 13 to transmit the
control data in steps 135, 136, 137, 138, 144, 145, 146,

and 147 and processing moves to the connection operation in
step 138.

Fig. 5 is a drawing of a timing chart of this
embodiment showing an operation of the mobile unit
communication apparatus B on the intermittent receiving.
In Fig. 5, reference Ta represents a carrier receiving _
beridd matched to the timings of the intermittent )
10 transmission from the base station Al and the intermittent

receiving is effected_at these timings. Moreover, in the

intermittent receiving; it is desired that a

receiving-power-on interval matches to the actual data
receiving interval infinitely.
15

However, in consideration
of a start up interval of the wireless communication
circuit in response to a power on, it is general to start
up and operates the wireless communication circuit 11 to

receive the carrier earlier than the actual data receiving
interval.
20

A call from the base station Al or a call from tﬂé

mobile unit communication apparatus B are provided through
the control channel and the data or sound data

communicatiah and the synchronizing burst signal are

-transmitted~fhrough the communication channel.,
- 25

Therefore,
each of mobile unit communication apparatus in the service
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area SAl of the base station Al can communicate with the
line 6 as desired or as necessary.

Then, an operation in the casé that a level of the
transmission signal received by the mobile unit
communication apparatus decreases will be described.

Figs; 6A and 6B are diagrams of flow charts of this
embodiment. The control portion 14 executes a timer
intefruption_operation shown in Fig. 2A in reéponse to a
timer 14 included therein. In step s10, the control u
portion 14 detects a level L of the received signal from
the base station A at the wireless communication circuit 11
and a frame error rate E in the communication burst for a
predetermined period from the wireless communication
circuit 11. The control portion 14 makes a decision as to
whether the level L of the received signal from the base
station A at the wireless communication circuit 11 is less
than a reference Rl or the frame error rate E in the
communication burst for the predetermined period is larger
than a reference R2 in step sll, that is, the control
portion compares the level L with the reference. If the
level L'of the received signal from the base station A at
the wireless communication circuit 11 is less than a
reference Rl or the frame error rate E in the communication
burst for the predetermined period is larger than a

reference R2, processing proceeds to a re-synchronizing
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subroutine s12. If the level L of the received signal from
the base station A at the wireless communication circuit 11
is not less than a reference R1 or the frame error rate E
in the communication burst for the predetermined period is
not larger than a reference R2, processing retﬁrns to the
original step which was executed before this time |
interruption, that is, one step of a communication
processing for example. _

In the re;synchronizing subroﬁtine s12, at first:
the control portion 14 operates the adjacent base station
monitoring portion 14a as a function of the monitor control
portion 14c, that is, the wireless communication portion 11
is operated to change the carrier frequency of the control
channel to the carrier frequency of the control channel of
the adjacent base station A2, that 1s, change the carrier
frequency to the carrier frequen¢y of the éontrol channel
other than the base station Al but an adjacent base station
A2, |

In the following step s22, the control portion 14
waits to receive the control data from the adjacent base
station A2 through the control channel. If the control
portion 14 receives the control data from the adjacent base
station A2 within a predétermined interval in step s23, the
control portion 14 transmits control data using the channel

codec portion 13 and the wireless communication portion 11
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to establish a communication with the adjacent base station
Al to provided continuation of the call to the line 6 which
was made by the base station Allthrough éxecution of a
ﬁredetermined connection operation.

| In-step s26, if the control portion does not receive
the control daté from the adjacent base station A2 within
the predetermined interval, the control portion 14 judges
that there is no adjacent base station around the mobile

unit communication apparatus B and operates the

‘communication base station re-synchronizing monitoring -

portion 14b to, usiﬁg the wireless communication circuit 11
and the channel codec portion 13, receive the synchronizing
burst signal from the base station with which the mobile
unit communication apparatus communicated._ In the
following step s28, if the control portion 14 receives the
downward synchronizing burst signal with in the '
predetermined interval which is generally equal thé
predetermined interval in step s26 but may be different as
necessary, processing proceeds to step s29. In step s29,
the control portion 14 receiving the doanard synchroniilng
burst signal transmits the upward synchronizing burst
signal. Then, thé base station Al receiving the upward
synchronizing burst signal and the mobile unit
communication apparatus B transmitting the upward

synchronizing burst signal enter the communication mode



10

15

20

25

~-292-

again. That is, the control portion 14 sets the slot and
the frequency for transmitting and receiving sound.data or
the like by reading the data from the temporary memory 15
and executes the communication operation and sets the timer
interruption shown in Fig. 2A again.

In step s31_1f'the control portion 14 does not
receive the downward.synchroniiing burst signal within the
predetermined interval, processing returns to step s21 to
catch the adjacent base station A2 through a first
processing including steps s21, s22, s23, and s26 and a-
second processing including step s27, s28, and s31. These
first and second processings are.alternately repeated until
either of an adjacent base‘station or the base station with
which the mobile unit communication apparatus communicated
is caught to continue the communication with the line 6 as
the function of -the monitor control portion 14c.

In this operation, the control portion 14 receives
the synchronizing control signal from the adjacent base
station A2 at first. However, it 1s also possible to
receive the synchronizing bust signal from the base station
Al at first.

Fig. 7 is a drawing of a timing chart of this
embodiment showing the synchronizing operation in the case
that the mobile unit communication apparatus B receives

neither of the control signal from the adjacent base
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station and the downward synchronizing burst signal from
the base station under communication. At a timing T41, the
control portion 14 commands wireless communication circuit
11 to receive the qunward synchronizing burst signal on
the communication'carrier from the base station under
communication. Then, the wireless communication circuit 11
operates to receive the downward synchronizing burst signal.

At the following timing T42 after a predetermined interval

. T, the control portion 14 commands the wireless

communication circuit to receive the downward control -
signal on the control carrier from the adjacent base
station A2. 1In response, the wireless communication
circuit 11 operates to receive the downward control éignal
on the control carrier from the adjacent base station A2.
However, the mobile unit communication apparatus B 1is
failed 1h receiving neither of the downward synchronizing .
burst signal on the communication carrier from the base
station under communication and the downward_control.signal
on the control carrier from the adjacent base station A2
Then, these operations are alternately repeated at the
timings T43 and T44 with the carrier receiving period and
these operations repeated at the following carrier
receiving period Ta such as a timing T45, wherein the _
control portion 14 détects the decrease in the level L at

the previous carrier receiving period Ta.
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Fig. 8 i1s an illustration of this embodiment showing
a sequence of communication between the mobile unit
communication apparatus B and the base station Al for
restoring the communication operation, wherein the

operation of receiving the downward synchronizing control

signal from the base station A2 and transmitting the upward

synchronizing control signal are omitted.

The communication condition storing portion 14d
stores the communication condition with the base statidﬁ Al
and the frequency and the time slot used for the -
communication. While the communication the control portion
detects the decrease in the level L of the received signal,
the communication condition storing portion 14 stores this
condition.

On the other hand, fhe-base station Al stores the
frequency and the time.slot used for communication with the
mobile unit communication apparatus B in the communication
condition storing portion 8a. When the base station
detects that it cannot receive the signal from the mobile
unit communication apparatus B, the control portion 14 )
transmits the synchronizing burst signal through the time
slot determined by the data of the time slot used td the

mobile unit communication apparatus B every 5 ms using the

temporary memory 4, the channel codec portion 7, and the

wireless communication_portion 2 via the antenna 1.
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When the level L of the received signal at the

mobile unit communication apparatus B returns to the normal,

'that is, when the level L is not smaller than the reference

R1, the control portion 14 of the mobile unit communication
apparatus B confirms that a sound communication or a data
communiéation was being effected during the interruption of
the communication due to the decrease in the lefel L of the
received signal by reading data in the.temporary memory 15.
Then, the control portion 14 sets the temporary memory 15
to use the frequency and the time slot, whi¢h were used-for
the communication, again. Then, the control portion 14 |
commands the channel codec portion 13 to effect the
continuos receiving to honitor the downward synchronizing
burst signal from the base station Al. When the mobile
unit communication apparatus B receives the doanard-
synchronizing burst signal from the base station Al through
the antenna 10, the wireless communication circuit 11, the
channel codec portion 13, and the temporary memory 15 |
within the predetermined interval, the communicating bése
station re-synchronizing monitoring portion 14b commands
the temporary memory 15 and the channel codec portion 13 to
transmit the upward synchronizing burst signél to the base
station Al and then, the mobile unit communication
apparatus B returns to the sound or data communication

condition again. If the mobile unit communication
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apparatus B does not receive the down synchronizing burst
signal within the predetermined interval, the mobile unit
communication apparatus B enters a waiting condition. On
the other hand, when the base station Al receives the
upward synchronizing burst signals from the mobile unit
communication apparatus B, the control portion 8 of the
base station Al returns to the sound or data communication
condition with the mobile unit communication apparatus B,
so that the sound or data communication is provided agafn.
The communication condition storing portion 8a.and
the synchronizing control portion.Sb in the control portion
8 in the base station Al and the communication condition
storing portion 14d and the synchronizing control portion
14c in the control portion 14 of the mobile unit
communication app#fatus B store the frequency and the slot
used for the_communication'when the communication was
started, so that the synchronized operation with the base
station Al with which the mobile unit communication
apparatus B has communicated is immediately provided and
the communication 1s started again immediately. )
As mentioned the mobile unit communication apparatus
B, comprises: the wireless communication portion 11 for
via communicating with a network, i.e., the line 6, via one
of at least first and second base stations Al and A2

respectively having first and second service areas SAl and
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SA2, partially overlapping each other, through first and
second radio wave signals having TDMA/TDD formats TS1-TS4 _
and TS1'-TS4'; a first detection processing step s10 for
detecting a condition of first radio wave signal at the
wireless communication portion 11 when the wireléss
communication portion 11 communicating with the first base
station Al; a combaring processing sll for comparing the
condition with a predetermined condition R1 or R2; the‘
adJadent base statidn monitoring portion 14a for operating
the wireless communication portioh 11 to communicate with
the second base station A2 and effecting a first
synchronizing operation st32 with the second base station
A2 through the wireless communication portion 11 for a
predetermined interval; the communicating base station
re-synchronizing monitoring pdrtion 14b for operating the
wireless communication portion 11 to communicate with the
first base station Al and effecting a second synchronizing
operation s29 with the first base station through the
wireless communication portion 11; and the monitor
controlling pbrtion l4c for alternately operating the
adjacent base station monitoring portion 14a and the
communication base station re-synchronizing portion 14b in
accordance with £he result of comparing by said comparing
portion until either of the first or second synchronizing

operation iIs succeed to continue the communication with the



I'd

10

15

20

25

-28-

line 6 which was established by the first base station Al
via either of the first or second base station.

In other words, the mobile unit communication
apparatus,. comprises the wireless communication portion 11
for selectively communicating with at least base stations
Al and A2, coupled to the same network NET, respectively
having first and second service areas SAl and SA2,
partially overlapping each other, through first and second
radio wave signals RW1l and RW2 having TDMA/TDD formats;_;
receiving portion including the wireless communication -
circuit 11, wireless communication control portion 12,
channel codec portion 13, and the temporary memory 15 for
receiving the downward synchronizing control signal from
the second base station A2; a transmitting portion
including the wireless communication circuit 11, the
wireless communication control poftion 12, the channel
coﬁec portion 13, and the temporary memory 15 for
transmitting the upward synchronizing control signal
requesting communication with the secohd base station A2Z; a
first detection portion effected by fhe control portion"i4,
the wireless communication circuit 11, and the channel
codec portion 13 for detecting a condition of first radio
wave signal RW; from the base station Al when the wireless
communicatioh.éircuit 11 communicating with the first base

‘station Al: a comparing portion for comparing the condition
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with a reference Rl or R2;.the control portion 14 for
operating the wireless communication circuit 11 to
effecting a temporary stop of the communication with the
first base station Al in accordance with the result of said
comparing portion, the first base station Al further |
transmitting a downward synchronizing burst signal as the
first radio wave signal RW1 when the first base station Al
detects the temporary stop of the communication with the
first base station Al; a communicating base station
re-synchronizing monitoring portion 14b for monitoring -and
detecting the down synchronizing bust signal using the
wireless communication circuit 11 for the first
predetermined interval; the adJacent base station
monitoring portion 1l4a for monitoring the downward
synchronizing control signal for the second prédetermined
interval; the monitor contfol portion 1l4c for effecting a
first synchronizing operation by operating the wireless
communication circuit 11 for communibating with the first
base station Al when the communication base station
re-synchronizing monitoring portion 14b detects the down
synchronizing burst signal and for effecting a second
synchronizing operation by operating the transmitting
portion for transmitting the upward synchronizing control
signal to the second base station A2 when the adjacent base

station monitoring portion l4a detects the down
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synchronizing control signal, the monitoring control
portion effecting the first and second synchronizing
'operations alternately in accordance with the result of the

comparing portion.
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WHAT IS CLAIMED IS:

1. A mobile unit communication apparatus, comprising:

communication means for communicating with a network
via one of at least first and second base stations
respectively having first and second service areas,
partially overlapping each other, through first and second
radio wave sigrnals having TDMA/TDD formats;

first detection means for detecting a condition Sf
said first radio wave signal at said communication means
when said communication means communicating with said first
base station;

comparing means for coﬁparing said condition with a
predetermined condition; |

first control means for operating said communication
means to communicate with said second base station and
effecting a first synchronizing operation with said second
base station through said communication means for a first
predetermined interval;

second control means for operating said
communication means to communicate with said first bése
station and effecting a second synchronizing operation with
said first base station through said communication means
for a second predetermined interval; and

third control means for alternately operating said
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first and second control means in accordance with the
result of said comparing means until either of said first
or second synchronizing operation is succeed to continue
the communication which was established by said first base

station via either of said first or second base station.

2. A mobile unit communication apparatus, comprising:

-communication means for selectively communicating
withjat least first and second base stations, coupled ts
the same network, respectively having first and second -
service areas, partially overlapping each other, through
first and'second radio wave signals having TDMA/TDD formats,
said first and second base stations further transmitting
downward synchronizing control signals;

réceiving means for receiving said downwar&

.synchronizing control signal from said second base station;

transmitting means for transmitting an upward
synchronizing control signal fequesting communication with
said second base station; |

first deteéction means for detecting a condition of
first radio wave signal at said communication means when
said communication means communicating with said first base
station;

compariﬁg means for comparing said condition with a

reference;
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first control means for operating said communication
means to effect a temporary stop of said communication with
salid first base station in accordance with the result of
comparing by said comparing means, sald first base station -
further transmitting a dowhward sYnchponizing burst signal
as said first radio wave signal when said first base
station detects said-temporar& stop of said communication
with said mobile unit communication apparatus;

first monitoring means for monitoring and detectfng
said down synchronizing burst signal in said first radio
wave signal using said communication means for a first
predetermined interval;

second monitoring means for monitoring said downward
synchronizing control signal for a second-predetermined
interval;. and '

second control means responsive to said comparing
means for effecting a first synchronizing operatiﬁn by
operating said communication means for communicating with
said first base station when said first monitoring means

detects said down synchrohizing burst signal and for

'effecting a second synchronizing operation by operating

said transmitting means for transmitting said upward
synchronizing control signal to said second base station
when said second monitoring means_detects said down

synchronizing control signal.
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3. A mobile unit communication apparatus as claimed in
claim 2, wherein said control means effects said first and

second sYnchronizing-operations alternately.
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