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MOBI LLE RADI O COVMUNI CATI ON SYSTEM AND CHANNEL CONTROL METHOD THEREFCR
BACKGROUND OF THE | NVENTI ON The present invention relates to a
nobil e radi o comruni cation system and a channel control nethod therefor
and, nore particularly, to a nobile radio comunication system in which a
I nterchanges control data and speech data with a plurality
of base stations over a radio section I pl enent ed as a tinme

“di vi sion mul ti pl ex comuni cation path, and a channel control nethod

nobi l.e station

therefor. A digital

radi o nobil e comuni cation system having a plurality of

service areas or radi o zones is conventional. It has been customary with

this kind of system
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BACKGROUND OF THE INVENTION

The present invention relates to a mobile radio
communication system and a channel control method therefor
and, more particularl)}, to a mobile radio communication
system in which a mobile station interéhanges control data
and speech data with a plurality of base. stations over a radio
section implemented as a time division multiplex
communication path, and a channel control method therefor.

A digital radio mobile communication system having a
plurality of service areas or radio zonmes is conventional. It

has been customary with this kind of system to interconnect

~a mobile station and base stations situated at the respective

service ‘areas by a  time division multiplex radio
communication path. Particularlyy, a TDMA (Time Division
Multiple Access) system is extensively used for mobile radio
communication. In the TDMA -system, a - plurality of base
stations’ each intermittently sends a down-going control
signal having a - long bit synchronizing signal period. It is
necessary for each mobile station to detect the down-going

control signal from any one of the base stations, and

i nterconnect a nobile station and base stations

each



h
_signgl having a long bit synchronizing signal period. It is.necessary

for each nobile station to detect the down-going control signal from
any one of the base stations, and -2- synchronize its own waiting
procedure to the detected control signal. This has customarily been
done by the follow ng sequence of stegs. The nobile station sets up an
all timng signals receipt state wi t hout regard to the. TDVA
synchroni zing. tim ng. Then, when the receipt electric field level of a
recei ved radi o wave exceeds a fixed relatively Iow threshold | evel, the
nobil e station causes a bit synchronizing circuit built therein to operate
at a high speed only for a predeterm ned peri od of tinme, thereby
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the control sigpadl, andniyNGRE OwERSndds Owgeﬁ"’aicfdngg by the following
sequence of steps. The mobile station sets up an all timing
signals  receipt state  without regard to the .”TDMA
syn¢hronizing timing. . Then, when the receipt electric field
i level of a received radio wave exceeds a fixed relativeiy low
threshold level, the mobile station causes a bit synchronizing
circuit built therein to operate at a high speed only for a
predetermined period of time, thereby  completing  bit
synchronization wifhin the bit syrichronizing signal -period of
a down-going control signal. - Subsequently, the mobile station
receives the control signal, and synchronizes its own waiting
procedure to the control signal. |
The problem with the conventional channel control
method described above is as follows. The synchronizing
procedure begins on the basis of the fixed relatively low
_threshold level, as stated above. Assume that on the
power-up of the mobile station a down-going control  signal
from a base station far from the mobile station arrives at the
- mobile station earlier than a down-going control signal from
another base_ station__ near the mobile station,  while
overlapping the latter. Then, the mobile station completes bit
synchronization within the bit synchfonizing signal- period of
the control signal arrived first and loWer in receipt -electric

field level than the control signal to arrive later. As a result,
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procedure to the control signal. The problem wth the conventi onal

channel control nethod described above is as follows. The
synchroni zi ng procedure begins on the basis of the fixed relatively |ow
t hreshol d | evel, as stated above. Assune that ont h e power-up of

the nobile station a down-going control, signal froma base station far
fromthe nobile station arrives at the ﬁ%bile station earlier than a
down-going control signal from another base station near the
nobil e station, whil e overlapping the latter. Then, the nobile station
conmpletes b it synchronization wthin the bit synchronizing signa
period of the control signal arrived first and | ower in receipt electric

field | evel ﬁ\nfw& ont ral gnal to arrive | ater. resul t t he
nobi | e statloﬁ €a lere§tﬂb‘ﬂﬂ npet [SRORY) Qi Jhsl %‘E‘ﬁfdf r8818heSdar base

station despite th | s .hi ghe cei pt..el e¢ r1 < eld. level than
the preceding ig %%nt%%l nge sg {a-f;mns (Fespltg that h1gher in recéipt
electric field level than the preceding control signal. This

prevents an optimal service to be offered to users.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a mobile radio communication system which allows a
mobile station to  select, when received overlapping
down-going control signals from -a plurality of base stations,
a signal having a high receipt electric field level, and then
setting up synchromization to the signal selected, and a
channel control method therefor.

In accordance with the present invention, a mobile radio .
communication system has a plurality of base stations and a
plurality of mobile stations. The base stations each sends a
_dan—going control signal at a predetermined period over the
same radio channel implemented as a time division multiplex
transmission path. The mobile stations each performs a
waiting procedure at a period synchronous to the down-going
control signal detected. to thereby receive control data from
any on¢ of the base stations. The mobile stations each has a
threshold setting section for storing a threshold electric
field level. A controller sets a plurality of threshold electric

field levels in the threshold setting section one at a time. A
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prevents an optimal service to be offered to users. SUWARY OF THE
INVENTION It is therefore an object of the present invention to provide a
station to

nobi |l e radi o conmuni cation systemwhich allows a nobile

sel ect, when recei ved over | appi ng down-goi ng control

signals f

a plurality of base stations, a signal haying a high receipt electric

field level, and then setting up synchrohization to

t he

si gnal

rom

selected, and a channel control nethod therefor. In accordance with the
present invention,. a nobile radi o communication systemhas a plurality of
base stations and a plurality of nobile stations. The base stations
sends a down-going control signal at a predeterm ned period over the sane
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setting section. A demodulating section starts, in response

to the decision signal, a  procedure for setting up
synchronization to the down-going control signal included in
the received signal. |

Also, in accordnce with the present il_lvention, in a
mobile radio communication system of the type described, a
channel control method has the stéps of executing, when the
receipt electric field level of a received signal exceeds a
threshold electric field level, a procedure for setting wup
synchronization to a down-going control signal included in the
received signal, and detecting the receipt ‘electric field llevel,
and executing a waiting procedure at a period synchronous to,

among received down-going control signals, the down-going

~control signal having the highest receipt electric field level

as determined on the bdsis of a plurality of threshold electric

field levels.

BRIEF DESCRIPTION OF THE DRAWINGS
~ The above and other objects, features and advantages of
the present invention wiil become mbre_ apparent from the
following detailed description taken with the accompanying

drawings in which:



field level. A controller sets a plurality of threshold electric field
| évels in the threshold setting section one at a tine. A -4- field

| evel decision section outputs a decision signal when the receipt electric
field |l evel of a received signal exceeds the threshold electric field

| evel . stored in the threshold setting .section. A denodul ati ng
section starts, in response to the c§5|on signal, a procedure
for setting up synchronization to the down-goi ng control signa
included in the received signal. Also, in accordnce wth the present

I nventi-on, in a nobile radio communication system of the type

descri bed, a channel control nethod has the steps of executing, when the
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a down-goi ng Conéce(i)ve 'fg r%mg ncI Hdgfi mobﬁe station which is included in
| a mobile radio communication system embodying the present
| invention;
FIG. 2 is a block diagram showing a general mobile radio
communication;
FIGS. 3 and 4 are timing chart representative of signals
appearing in the receiver shown in FIG.. 1; |
FIG. 5 shows a specific format of a down-going control
signal; and |
FIG. 6 is a flowchart demonstrating a  specific

demodulation procedure to be executed by the embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to- FIG. 1 of the drawings, a mobile station
included in a mobile radio communication system embodying
the present invention, particularly a receiver thereof, is
shown. As shown, the receiver has a receiver RF (Radio
Frequency) section 1 for receiving a signal coming in through
~an antenna. A field level decision 2 determines whether or
not the signal received by the receiver RF 1 has a higher
electric - field level than a predetermined thfeshold level set
in a threshold setting 3. If the é.néwer of this decision is
positive, the decision 2- outputs a decision signal. = A

demodulation 4 detects, in response to the decision signal, a



recei ved signal, and detecting the receipt electric field level, and
executing a waiting procedure at a period synchronous to, anong received
down- goi ng control signals, the down-going control signal having the

hi ghest receipt electric field | evel as deternined on the basis of a
plurality of threshold electric field |ey, BRI EF DESCRI PTI ON OF THE
DRAW NGS The above and ot her objects, fea ures and advant ages of the
present invention will becone nore apparent fromthe follow ng detail ed
description taken with the acconpanyi ng drawi ngs in which: FIG 1is a
bl ock diagram schematically showing a receiver formng part of a
nobi l e station which is included in a nobile radi o comunication system
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receiver RF 1. Then, the demodulation 4 outputs demodulated
data and dexhodulated clock when synchronization is set up. A
controller 5 indicates thé receiver RF 1 a radio channel for

~ receipt, and sets .the threshold level in the threshold setting
3 so as to select a base station whose receipt electric field
level is cqmparatively_ high.

FIG. 2 shows a general mobile rafiio communication
'system. As shown, the system has a mobile station 10
provided with the construction shown in FIG. 1, base stations
11 and 12, and a control station 13 accommodating the base
stations 11 and 12, _i

FIGS. 3 and 4 are timing charts representative of signals
appearing in the mobile station shown in :FIG. 1. There are
shown in FIGS. 3 and 4 down-going control signals q, i.e., 31
and 41 received from the base station .11, 'down—goi.ng control
signals b, ie., 32 and 42 received from the base stétion 12,
decision signals ¢, ie., 33 and 43 output from the field level
decision 2, and. the operation d of the demodulation 4.

First, a reference; will be made to FIG. 3 for describing
an operation which the mobile station .10' performs when a
comparatively low threshold lev.el_ is set in the threshold
setting 3 by the controller 5. As shown, assume that the base

station 11 has sent the down-going control signal 31 first,

and the base station has sent the down-going control signal
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communi cation; FIGS. 3 and 4 are timng chart representative of signals
appearing in the receiver shown in FIG 1; FIG 5 shows a specific format
of a down-going control signal; and FIG 6 is a flowhart '
denonstrating a specific denodul ati on procedure to be executed by the
enbodi ment. DESCRI PTI ON OF THE PREFERRED £MBCDI MENT Referring to FIG 1 of
the drawi ngs, a nobile station included in a nobile radi o communi cation
system enbodyi ng the present invention, particularly a receiver
thereof, is shown. As shown, the receiver has a receiver RF (Radio
Frequency) section 1 for receiving a signal comng in through an antenna.
A field level decision 2 determ nes whether or not the signal received by
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The field level decision 2 compares the receipt electric field
level of the signal fed ‘from the receiver RF 1 with the
comparatively low threshold level set in the threshold level
setting 3. Hence, even through the base station 11 sent éhe
control signal 31 is far from the mobile station 10, i.e., the
receipt electric field level is low, the decision 2 outputs the
decision signal 33 if the. received level is higher than the
threshold level. In response, the demodulation 4 starts
setting up synchronization to the received signal, i.e., the
control signal 31 output from the receiver RF 1..

FIG. 5_ shows a specific format of the down-going
control signals received from the base stations 11 and 12. As ._
shown, the format consists of a frame 21 assigned to a bit
synchronizing signal, a frame 22 assigned to a frame
synchronizing signal, and a frame 23 assigned to data. The

" frames 21-23 each has a particular bit length. By utilizin'g
the fact that thé frame 21 of the control signal has a fixed
length, the demodulation 4 causes a bit synchronizing circuit,
not shown, included therein to operate ét a high ‘speed for a
predetermined pgriod of time after ‘the: positive-gbing edge of
the decision signal 33. As a result, bit synchronization to the
control signal 31 is set up. Subsequently, the demodulation 4

causes the bit synchronizing circuit to operate at a Tow speed



-6- down-going control signal out of the signal fed fromthe receiver RF 1.
Then, the denodul ati on 4 outputs denodul ated data and denodul at ed cl ock
when synchroni zation is set up. A controller 5 indicates the receiver RF 1
a radio channel for receipt, and sets the threshold level in the threshold
setting 3 so as to select a base station mgose receipt electric field |evel
is conparatively high. FIG 2 shows a gen&ral nobile radio conmuni cati on
system As shown, the system has a nobile station 10 provided
with the construction showmn in FIG 1, base stations 11 and 12, and a
control station 13 accommpdating the base stations 11 and 12. FIGS. 3
and 4 are timng charts representative of signals appearing in .the nobile
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data 23, thereby  outputting demodulated data and
demodulated clock.

FIG. 4 shows a procedure to be executed when the
threshold 1level set in the threshold setting 3 by. the
controller 5 is comparatively high. Again, assume that the
base station 11 has sent the down-going control signal 41
first, and the base_ station 12 has sent the down-going - control
signal 42 slightly later than the signal 41. Then, the receiver
RF 1 receives the control signal 41 from the base station 11
first. The field level decision 2 compares the receipt electric
field level of the signal fed, from the receiver RF 1 with the
comparatively high threshold level set in the threshold level
setting 3. In this case, :the receipt electric field level is
lower than the threshold level because the base station 11
sent. the contfrol signal 41 is far from the mobile station 10.
Hence, the decision 2 does not output the decision signal 43.
Subsequently, the receiver RF 1 receives the down-going
control signal 42 sent from the bese station 12. Then, the
decision 2 outputs the decision signal 43 because the base
station 12 sent the control signal 42 is closer to the mobile
station * 10 than the base station 11. In response to the
decision signal 43, the‘ modulation 4  starts setting up
synchronization fo the control signal 42 in the previously

stated manner. On setting up the synchronization, the
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i.e.,
i.e.,

3 for describing an operation which the,nobile station 10 perforns
a conparatively low threshold |8Vél is set in the threshold

when

32 and 42 received fromthe base station 12, decision signals c,
33 and 43 output from the field |evel decision 2, and, the
operation d of the denodulation 4. First, a reference will be nmade to FIG

setting 3 by the controller 5. As shown, assune that the base station

has sent the down-going control signal 31 first, and the base station
has sent the down-going control signal -7- 32 slightly later than the
Then, the receiver RF 1 receives the control signal 31 from

si gnal
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and 41 received from the base station 11, down-going control signals b,
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demodulated clock.

As stated above, the decision 2 compares the electric:
field level of a received down-going control signal with each
of a plurality of different threshold levels. When the decision
2 has detected a received signal whose field level is higher
than the threshold level, the demodulation 4 starts setting up
bit synchronization to the above control signal.' Therefore,
while a -conventional mobile station has selected only a
down-going control signal detected first, the embodiment
selects, when  received down-going control =~ signals
overlapping with each other, only one of them having a certain
field level, and then sets up synchronization to such a control
signal. This allows the mobile station to be connected to the
base station having a stable receipt field level.

Referring to FIG. 6, a specific demodulation procedure
available with the embodiment will be described. Briefly, by
the procedure to be described, optimal one of a plurality of
down-going signals received immediately after the power-up

of the mobile station is selected. =~ As shown, on the power-on

“of the mobile station, the controller 5 sets the comparatively

low threshold level in the threshold setting 3 (step 51). Then,
the field level decision 2 starts determining whether or not

the receiver RF 1 has received a down-going control signal

wi t h



setting 3. Hence, even through the base station 11 sent the control
signal 31 is far from the nobile station 10, i.e., the receipt electric
field level is low, the decision 2 outputs the decision signal 33 if the
received level is higher than the threshold |Ievel. In response, the
denodul ati on 4 starts setting up synchigfization to the received
signal, i.e., the control signal 31 outpuf“ffomthe receiver RF 1. FIG 5
shows a specific format of the down-going control signals received
from the base stations 11 and 12. As shown, the format consists of a
frame 21 assigned to a b i t synchronizing signal, a frame 22
assigned to a frame synchroni zing signal, and a frane 23 assigned
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result, bit sync niza _
Subsequently, thgedeidWighd1083. 4 In response to the decision signal 43, the

demodulation 4 sets up synchronization in the previously
stated manner, and obtains a base statidn number included in
the data 23 of the control signal. Further, during the receipt
of the control signal, the demodulation 4 detects the level of
the receipt electric filed.

On receiving the base station number and field level
from the demodulation 4, the controller 5 stores them
together with the time when the control signal has been
received (step 53). Hence, when a plurality of down-going
control sig:nals overlap with each other, aé stated with
reference to FIG. 3, synchronization to the control signal 31
received first is set up, and data relating thereto are stored.
After the storage or if no down-going control signals are
detected (NO, step 52), the controller 5 replaces the
comparatively low threshold level set in the threshold setting
3 with the comparatively high threshold level (step 54).

Subsequently, as in the .stéps 52 and 53, the decision 2
compares the received signal with the comparatively high
threshold level, and the demodulation 4 sets up
synchronization to the down-going control signal. = As a

result, a base station number and a receipt field level are
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causes the bit synchronizing circuit to operate at a | ow speed -8- in
order to denodul ate the franme synchroni zi ng signal” 22 and data 23,

t her eby out putting " denodul at ed data and denodul ated clock. FIG 4
shows a procedure to be executed when the threshold Ilevel set in
the threshold setting 3 by the contro{ler 5 1s conparatively high
Agai n, assune that the base station 11 ﬁ&s sent the down-goi ng control
signal 41 first, and the base station 12 has sent the down-going control
signal 42 slightly later than the signal 41. Then, the receiver RF 1
receives the control signal 41 from the base station 11 first. The
field level decision 2 conpares the receipt electric field | evel of the
signal fed fromthe rece Ve r RF 1

e conparat i h thresh
level set in th&8" eé've‘lw gltt yngt €3 COHPTP ery X%%‘i‘ Vit gEEI pt
electric fiel dtmlneev\%heﬁ ﬁle control signal has been received (steps 55 and

56). Hence, when a plurality of control signals overlap with
each  other, as stated with reference to  FIG. 4,
synchronization to the control signal 42 having a high receipt
field level is set up, and data relating thereto are stored.
After the storage of if no control signals' are detected
(NO, step 55), the controller 5 selects one of the stored base
stations which has the highest receipt field level. In this
condition, the mobile station waits for a signal from the base
station selected (step 57). At this instant, the base station
sends the controll signal at  predetermined intervals,
'fherefore, the controller 5 commands, based on the stored
time of receipt, the demodulation 4 to set up synchronizatioﬁ
within the period in which the desired control signal is
received.

Consequently, the demodulation 4 sets up
synchronization to the dowh-going control signal having the
highest receipt field level. Thereafter, the mobile station
starts waiting for a signal from the base station on the basis
of the time of receipt of the above control signal. In this
manner, the mobile station stores the receipt fiefd level of
the individual control signal detectéd on the basis of a
particular threshold level, and then selects the control signal.

having the highest field level. Hence, the mobile station can
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| ower than the threshold | evel because the base station 11 sent the control

signal 41 is far fromthe nobile station 10. Hence,

out put the decision signal 43. Subsequently, the receiver RF 1

t he deci sion 2 does not

t he

up

receives the down-goi ng control signal 42 sent from the base station
12. . Then, the decision 2 outputs the decision signal 43 because
base station 12 sent the control signal 4?-53 closer to the nobile station
10 than the base station 11. In response to the decision signal
43, the nodul ation 4 starts setting up synchronization to the
control signal 42 in the previously stated nmanner.. On setting

- the synchronization, the -9- nodul ation 4 denodul ates the frame

synchroni zing sigpal 22 and data, 23, and thereby . outputs . denodul ated
&Céd tﬁFo aid

data and denoddF

electric

when a plurality of control signals appear concurrently.

In summary, in accordance with the present invention, a
mobile station has a field level decision section which
outputs a decision signal when the receipt electric field lével
of a received signal exceeds a threshold level. A controller
sequentially sets a plurality .of different threshold levels. In
response to the decision signal from the decision section,
synchronization to the received control signal begins. While a
conventional mobile station selects only a dowﬁ-going control
signal detected first, the 'preseht _invention seleéts, when
received down-going “control signals overlapping with each
other, only the control signal having a certain field level, and
then- sets up synchronization to such a control signal. This
allows the mobile station to be connected to the base station
having a stable receipt field level.

Further, the mobile station waits for a signal with a
period synchronous to, among control signals detected on the
basis of a plurality of different threshold levels, the control
signal having the highest receipt field level. Hence, even

when a plurality of down-going control signals overlap with

each other, the mobile station can select the control signal

having the highest receipt field level.
Various modifications will become possible for those

skilled in the art after receiving the teachings of the present

centred  signalg MEheY, 1nneregemtsifapldy leygbareyent he



field |l evel of a received down-going control signal with each of a
plurality of different threshold I evels. Wen the decision 2 has detected
a received signal whose field level is higher than the threshold |evel, the
denodul ation 4 starts setting up bit synchronization to the above control
si gnal . Therefore, while conventlghsl nmobile station has

selected only a down-going control sig detected first, the

enbodi ment sel ect s, when recei ved down-going - control signal s
overlapping with each other, only one of themhaving a certain field

| evel, and then sets up synchronization to such a control signal. This
allows the nobile station to be connected to the base station having a

or ocedur o avai | IFEORR KRG G HPRBHER Fome thEscikoRE. theregt ef | oty
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(step 51). Thenhen the comparatively high threshold level, the former may
be set after the latter, if .desired. Further, in the procedure
of FIG. 6, the steps 52 and 53 and the steps 55 and 56 may
each be repeated with the other down-going control signals,
and then respectively followed by the steps 54 and 57 when
no other control signals are detected. In addition, three of
more consecutive 'thre_s,hold levels may be used in order to
select optimal one of down-going control s-ignals sent from a

number of base stations.



the field | evel decision 2 starts determ ni ng whet her or not’tﬁﬂSmﬁﬁgmygﬁ;BEEN
RF 1 has received a down-goi ng control signal -1 0- (step]52) REPLAGED
answer of the step 52 is positive, and if the received contr

hi gher electric field |level than the threshold level (YES, step 52), the
decision 2 outputs t h e decision signal 33 I n- response to the decision
signal 43, the denodul ation 4 sets up syn H%onlzatlon Tmthe previouasty —

stated manner, and obtains a base station nunber includ

of the control signal. Further, during the receipt of tm u{lia] ﬂ!jﬂil

t he denodul ation 4 detects the |evel of the receipt ele

recei ving the base station nunber and field |l evel from the denodul ati on
4, the controller 5 stores themt% with the tine when the
control signal has been received ). Hence, when a plurality
of down-goi ng 1

In a mobile radio communication system having a
plurality of base stations and a plurality of mobile stations;
said plurality of base stations- each sending a down-going
control signal at a predetermined period over a same radio
channel implemented as a time  division multiplex
transmission path, said plurality of mobile stations each
performing a waiting procedure at a period synchronous to the
down-going control signal detected to thereby receive control
data from any one of said plurality of "base stations, said
plurality of mobile stations each comprising:

a threshold setting section for storing a threshold
" electric field level; |

a controller for setting a plurality of threshold electric
field levels in said threshold setting section one' at a time;-

- a field level decision section for outputting a decision
signal when a receipt electric field level of a received signal
exceeds the threshold electric field level stored in said
threshold setting section; and -

a demodulating section for starting, in response to said
decision signal, a procedure for setting up synchronization to
the down-going <':ontrol signal included in the received signal.

2. A system as claimed in claim 1, wherein  said
demodulating section outputs the receipt electric field Ilevel

of the down-going control signal when the synchronization is

T hxs Sheet Has Been RTi
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control signals overlap with each other, as stated wth reference
to FIG 3, synchronization to the control signal 31 received first is set
up, and data relating thereto are stored. After the storage or if no
down-goi ng control signals are detected (NO step 5

5 replaces the conparatively |low threshold_|evel set )IHIHHWHNQHMTH'
t t i ng3wththe conparatively high t rle3hol d | evel A sttep Lt54¥.
Subsequently, as in the steps 52 and 53, the decision 2 conpares the

received signal with the conparatively high threshold | evel, and t he
denodul ati on 4 sets up synchroni zation to the down-going
control signal. As a result, a base station nunber and a receipt field

| evel are out put, .and then stored by the control]ler her W|th the
ti me when the coﬁ?t ol URsj gWEFreﬁﬁs isash r@@%’irQ]gGr(sts%lﬁgtséS g’ﬁge‘gG) on He

2’?:? eg pl \lIJM-r ? lhl tyrt&%s&:éﬂ(ir %llecft&ﬂ:naé?]é O\é%igl agtor\e’:\ﬂdt Qne%%gld thresﬁold settmg

section, one of a plurality of down-going control signals
having the highest receipt electric field level, and wherein
said mobile station -performs the waiting procedure at a
period synchronous to the down-going control signal selected
by said controller.

3. A channel control method for a mobile radio
communication system having a plurality of base stations and
a plurality of mobile stations, said plurality of base stations
each sending a down-going control signal at a predetermined
period over a same radio ,channel implemented as a time
division multiplex transmission path, said plurality of mobile
stations each performing a waiting procedure at a period
synchronous to the down-going control signal detected to
thereby receive control data from any one of said plurality of
base stati'ons; comprising the steps of:

executing, when a receipt electric field level of a
received signal exceeds a threshold electric field level, a
procedure for setting up synchronization to a down-going
control signal included in the received signal, and detecting
the receipt electric field lével; and

executing a waiting procedure at a period synchronous
to, among received down-going control signals, a down-going

control signal having the highest receipt electric field level



synchroni zation to the control signal 42 having a high receipt field
|l evel is set up, and data relating thereto are stored. After the

storage of if no cont rol signals are detected—fﬁﬁf—sfep—ﬁﬁy—“rhe

controller 5 selects one of the stored base statlons
hi_ghest recei _pt field |Ievel. I n thls_f ndi tion, )“ i|l
|s

waits for a signal fromthe base station el ect ed (
instant, the base station sends the cont rol S|gnal at
pr edet er m ned intervals Therefore, the .controller commands, based

on the stored time of receipt, the denodul ation 4 to set up
synchroni zation within the period in mhich the desired control signal is

recei ved. Cbnse uep t he ul ati on. 4 ts u
synchroni zat i on® tFéﬁl&SﬂmOBof}H’g %hst ipéj'ﬁ’ifﬁllt)ﬁaﬂ}f ndh’feffé‘oiﬁ?gtfég?trf‘}e)cei pt
field level. fi Qeﬁg? ter t he nDblle station starts waiting for a
signal fromthe 85 ltslon on the basis of the tine of receipt of the
above control signal. In this manner, the nobile station stores the

receipt field level of the individual <control signal detected on
the basis of a
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particular threshold level, and then selects the control signal having
the highest field level. Hence, the nobile station can - 1 2- select
the control signal highest in receipt field |evel:even when a plurality of
control signals appear concurrently. In summary, in accordance with the
present invention, a nobile station haf a field |level decision
section which outputs a decision signal mhen the receipt electric field
| evel of a received signal exceeds a threshold |evel. A controller
sequentially sets a plurality of different threshold |evels. In
response to the decision signal from the decision section,
synchroni zation to the received control signal begins. Wile a

ot oct ea MoRHE RaDD) EpMRIE il SRsKef ANS AR F ot dEreop

down-going control signals overl apgi *RPBW each other, only the
control signal having a certain fiel and

ABSTRACT

A mobile radio communication system is disclosed in which, a mobile station has A
field level decision section (2) which outputs a decision signal when the receipt electric field
level of a received signal exceeds a threshold level. A controller (5) sequentially sets a
plurality of different threshold levels. In response to the decision signal from the decisibn
section (2), synchronization to tile received control signal begins. Even when the mobile
station receives down-going control signals from a plurality of base stations (11, 12), it selects
one of them having the highest field level, and then sets up synchronization to the signal
selected.

Fig. 1.
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?ﬁEﬁ“’setS'up synchroni zation to such a control signal. This al |l ows
the nobile station to be connected to the base station having a stable
receipt field level. Further, the nobile station waits for a signal with a
period synchronous to, anong control sidfizls detected on the basis of a
plurality of different threshold Ilevels, the control signal having the
hi ghest receipt field |Ievel. " Hence, even -when a plurality of down-going
control signals overlap with each other, the nobile station can select
the control signal having the highest receipt field I evel. Various

nodi fications will becone possible for those skilled in the art after

recei ving the teachings of the present -1 3- disclosure wthout
departing from the scope thereofyg, Fpr exanple, while the enbodi ment
has been shown and described as setting the conparatively: |ow
threshold level first and ’

1 | 4
— ’
|
RECEIVER FIELD LEVEL DECISION {—> |
RF DEMobULATOON
3
THRESHOLD SETTING

’ R v T

CONTROLLER " leg
FI1G. 2
CONTROL STATION —~—13
BASE STATOA] BASE STAT(ON

S | 2

N 12
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then the conparatively high threshold |evel, the forner may be set after
the latter, if desired. Further, in the procedure of FIG 6, the steps 52
and 53 and the steps 55 and 56 may each be repeated with the other
down-goi ng control signals, and then respectively foll owed by the steps 54
and 57 when no other control signals arz/3letected. In- addition, three
of nore consecutive threshold I|evels may be used in order to select

opti mal one of down-going control signals sent from a nunber of base
stations. The clains defining the invention are as follows: 1. nobi | e
radi o communi cati on system having aFpBuraBity of base stations and a
plurality of nobile stations, said plurality of base stations each sending
a down- going control signal at a predeterm ned period over a sanme radio
channel inplenented as a tine division nultiplex transm ssion path, said
plurality of nobile stations each perfornaﬂg a waiting procedure at a
period synchronous to the down- 90|ng contfol signal detected to thereby

receive control d¢gta fromany o k&Ro‘dkﬂﬁﬁh lity oBZbase stations,
b | covTROL sreNAL
f33
C
l |
d [ 55 Low spEEd
FIG. 4
41 ;
a | CONTROL StgNAL : [}2
b ~ CONTROL. SIGNAL.
{43
C
l |
d =

FIG. 5
- z{ 1 - 22 23
) [ BIT sYWC siguaL | FraME STNC StamAL DATA
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F.

said‘blurality of nobile stations each conprising: a threshold setting-
section for storing a threshold electric field level; a controller for
setting a plurality of threshold electric field levels in said threshold
setting section one at atine; a field |level decision section for
outputting a decision signal when a recgypt electric field |evel of a
recei ved signal exceeds the threshold electric field |l evel stored in said
threshol d setting section; and a denodgkgti ng section for starting, in
response to said decision signal, a procedure for setting up

synchroni zation to.the down-going control signal included in the received

signal . 2. A system as cl ai ned } erein said denodul ati ng
section outputs the receipt el ectrilc PIWER |@nkl Jof the down- goi ng contro
signal when the synchronization is p, wherein said

controller selects, based an the thrashold electric field | evel stored
in said threshold setting SET LOW THRESHOLD LEVEL —~—51

NO

TCONTROL SIGHNAL RECENED ?

SToRE BASE STATION NO, SENT CoNTROL
SIGNAL, & RECEIPT RELD LEVEL

>~

. SET HIGH THRESHOLD LEVEL: 54

55

NO

CONTROL SENAL RECEIVED ?

STRE BASE STATION NO. SENT CNTROL 56
SGNAL, & RECEIPT FIELD LEVEL

S

START WAITING FOR SIGNAL FRIM
BASE STATION HIGHEST IN RECEIPT —~57
HELD LEVEL

Qeyp j




sect i.on, ®ne of’am ty of_ down-going control si gni- IF&%GEN@W&ET
hi ghest recei pt el ' BL“E |, and wherein said nmobile stagifoCT
perforns the vval\mm\mum&l ! “eat a period synchronous &atﬁefq-f ------------------

et
control nethod for a nobile radio cbhmunication system having a
of nobile stations, said

plurality of base statjons and a plurali )

pl u&a![ ity gfh;' E‘séis N“Sr@e éyEﬂu%’gﬁr&iﬂﬁdc"];gﬁﬁ)m-?oi ng I(:ont rol signal atta
predet erm ned per;io ver same radio. noe | engn a. tine
division multiplex t rak HOS?F5%%59%%@5?&0%88‘1%{?ihta{’;}ﬁgfa%@?%ogﬁ 436 Hpions
each perform Lt i, ; s _
down- goi ng améprh?l{) ﬁl(g%ﬁ%s(?fg%gpﬁé)g%g gi(iﬁe%@ ? 1319?& ?ng@#?g%gggée)u%cgn%@gf ﬂgggtde? Fom
any one of g%%dcdﬁw @i?hilyat‘ifpré&?&nﬁhé‘li PARA oveP ARAIS kdtflo ERANSE BRfleRbnted as a
execut i ng, en a recelpt electric "field level of a received signal
exceeds a tniesdioistbne|mltiples triagéistion epatha saidqadiatliey fofr nibilei BEtivPs each
synchroni zation to a dpvvn-g0| ng control signal included in the received

si gnal , angerfetmingi agraiting procedure at a period synchronous to the down-going control signal

down- goi ng control i gnat skl ected by said controiler. 3. A g

detected to thereby receive control data from any one of said plurality of base stations,
said plurality of mobile stations each comprising: o

a threshold sétﬁng section for storing a threshold clectrié ﬁeldnlev-elh; '

a controller for setting a plurality of threshold electric field le§els in said
threshold setting section one at a time;

a field level decision section for outputting a decision signal when a receipt
electric field level of a received §ignal exceeds the threshold electric field level stored in
said threshold setting section; and:

a =dsmodulating section for starting, in response fo said decision signal, a |
procedure for setting up synchronization to the down-going control signal included in the
received signal.

2. A system as claimed in claim 1, wherein said demodulating section

outputs the receipt electric field level of the down-going control signal when the

synchronization is R

heet Has Reen Reﬁa;ed

i



the receipt electric field level; and executing a waiting procedure at a
period synchronous to, anong received down-going control signals, a

down- goi ng control signal having the highest receipt electric field |eve

- 16- as determined on the basis of a plqulity of threshold electric field
| evel s. ' ; T

The claims defining the invention are as follows:

1. . mobile ':fadio communication system having a plurality of base stations
and a plurality of mobile stations, said plurality of base stations each sending a down-
going control signal at a predetermined period over a same radio channel implemented as a
time division multiplex transmission path, said plurality of mobile stations each
performing a waiting procedure at a period synchronous to the down-going control signal
detected to thereby receive control data from any one of said plurality of base stations,
said plurality of mobile stations each comprising: .

a threshold setting section for storing a threshold electrié ﬁeld“lev-él;

a controller for setting a plurality of threshold electric field levels in said
threshold setting section one at a time;

a field level decision section for outputting a decision signal when a receipt
electric field level of a received signal exceeds the threshold electric field level stored in
said threshold setting section; and i

a ‘dsmodulating secﬁon for starting, in response to said decision signal, a
procedure for sefting up synchronization to the down-going control signal included in the
received signal.

2. A system as claimed in claim 1, wherein said demodulating section
outputs the receipt electric field level of the down-going control signal when the

synchronization is

This is the replacement sheet

Date: 28 00 1%



