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CALL CONTROL METHOD IN MOBILE COIMJNICATIOF{_" ’

AND SYSTEM THEREFOR

Background of the Invention:
This invention relates ts a personal digital cellulax

telecommunicstion system (PDC) using a sodé division

s _mult:.ple access (CDMA) system and, in part:.cular, to a ca.'l.l

control method for use in mob:Lle communication to fix a
rad:.o zone upon call or:ng:.nat:.on at a mobile term.nal
irrespective of a communication traffic and to a system
therefor.

| In a conventional mobile/hand-held cellular
telecommunication system, a plurality of se::vise areas
(PDC/cell, PHS [personal handyphone system] /microcell) are
continuously formed to enable connection of a communication
line upon continuous movement of a mobile terminal. 1In
each radio service area (may be referred to as a radio
zone) , a single radio base station (cell base station)
accommodated in a mobile communication control station via
a wired or a wireless line or channel (WILL system) is

arfénged. The mobile terminal moves between the radio

zones from one to another. In a CDMA system for example,
the radio base station notifies information such as an
identifier assigned to the stati_on and an available radio

channel by continuously transmitting the information via a



radio channel called a pilot channel.

Mbv%ng in the radio zone of each radio base station,
the mobile terminal at first receives the pilot chagnel and
also receives and collects the information of peripheral
radio base stations. Upon call origination, the mobile
terminal originates a call to a particular radio base
station having a strongest reception field strength (RSSI
(Reception Signal Strength Indicator)) among the
information of the radioc base stations collected as
mentioned above, and sfarts communication therewith. Each
radio base station can use a plurality of radio channels
and determines a radio channel to be used with reference to
a radio wave propagation state between the station and the
mobile terminal to communicate therewith.

If the radio wave propagation state of a current
radio channel being used is deteriorated during
communication, i.e., upon occurrence of decrease in
receptioﬁ“field strength (RSSI) or deterioration in quality
data (QT (Quality Indicator)) representative of
presence/absence of word errors, the current radio channel
is switched into another radio channel. Specifically, a
mobile assisted handover procedure is executed to switch
the current radio channel being involved in communication
into another radio.channel so that no line interruption
occurs. Proposal is also made 6f a method (diversity
handover) in which a same signal is transmitted from a
plurality of radio base stations to a mobile terminal and

the mobile terminal selects a particular reception signal



among a plurality of reception signals (see Masuhito AKEBI
et al "Handover Control Schemes Using Micro-Diversity .
Techniques for Microcellular Communicatioqs,Systemsﬁ,
Technical Report of IEICE, RCS 93-86, 1994).

In a CDMA mobile communication system, diversity
handover may be called soft handover. In the CDMA mobile
communication system of an IS-95 standard, transmission is
carried out under closed/open loop control for fixing
transmission power of the pilot channel. In addition, a
particular mobile términal céntrols connection of a radio
base station upon soft handover;by-the.use of a peripheral
zone set including the ihformatibn‘of the pilot channels of
the peripheral radio zones'and'an active set of a
combination of the radio base stations simultaneously
connected to the.mobile terminal;

As conventional mobile communication systems of the
type, "CDMA Radio Transmission System and Transmission
Power Control Device and Transmission Power Controlling
Measuring Device Used in the System" is disclosed in
- Japanese Unexamined Patent Publication (JP-A) No. H10-56421
and "Mobile Communication System" is disclosed in Japanese
Patent No. 2739850. "

. If the control is carried out to fix the transmission
power of the pilot channel in the conventional systems
described above, variation in communication/control traffic
in and out of each radio zone causes the fluctuation in
reception quality of the pilot channel at the mobile

terminal. This results in variation in area of the radio



zone. In other words, it is required to provide a control
method for fixing the area of the radio zone upon call
origination at the mobile terminal irrespective of Fhe
communication/control traffic.

If the mobile terminal transmits an access request
(or a connection request) to a particular radio base
station for multiple access on the basis of the above-
mentioned peripheral radio zone set, the particular radio
base station as a requested station determines
allowance/rejection of the mﬁltiple access request, taking
into account the communication traffic at the station and
the communication quality, and notifies the result of
determination’ to the mobile terminal. However, production
of such contrpl signal also constitutes a factor of
deterioration of.the communication quality. In the above-
mentioned call control method, a mobile terminal during
soft handover and a mobile terminal originating a new call
are similarly dealt with. This increase a call loss ratio.

Systems disclosed as conventional systems in the
above-mentioned publications have similar problems.

Summary of the Invention:

It is an object of this invention to provide a call
control method in mobile communication and a system
therefor, which are capable of starting stable
communication.

It is another object of this invention to provide a
call control method in mobile éommunication and a system

therefor, which are capable of fixing a call origination
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allowable area irrespective of a downlink communication
traffic.

It is still another object of this invention to
provide a call control method in mobile communication and a
system therefor, in which a mobile terminal can produce a
maltiple access request in correspondence to a propagation
loss.

It is yet another object of this invention to provide
a call control method in mobile communication and a system
therefor, in which a radio base station can control whether
or not the station acts as a multiple access destination
depending upon the communication traffic of the station
without carrying out useless call control. |

It is a further object of this invention to provide a
call cont;ol method'in mobile communication and a system
therefor; which is capable of assuring, in case where a
call setup request is produced by a mobile terminal when a
communication traffic at a radio base station exceeds a
threshold level, a communication capacity for a requested
call to decrease a call loss ratio by suppressing the
possibility that the radio base station acts as a multiple
access destination.

According to this invention, there is provided a call
control method in mobile communication in which
communication is carried out through a radio channel
between a mobile terminal and eéch of a plurality of radio
base stations accommodated in a mobile communication

control station and each radio base station at first
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carries out notification of information through a pilot
channel to the mobile terminal moving into a radio zone
thereof, wherein:

each of the radio base stations carries out:

a step of storing pilot channel transmission power
level information into the pilot channel to be transmitted;
and

a step of carrying out transmission by the pilot
channel ;

the mobile terminal carrying out:

a step of receiving the pilot channel from each of
the radio base stations; '

a step of calculating a difference between a
reception field strength of the pilot channel of each of
thé radio base sﬁations and the transmission power level
information received;.

a step of detecting from the difference a particular
radio base station of a minimum propagation loss; and

a step of originating a call to the particular radio
base station of a minimum propagation loss thus detected.

According to this invention, there is provided a call
control method in mobile communication in which
communication is carried out through a radio channel
between a mobile terminal and each of a plurality of radio
base stations accommodated in a mobile communication
control station and each radio base station at first
carries out notification of information through a pilot

channel to the mobile terminal moving into a radio zone
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thereof, wherein:

each of the radio base statiogs carries out:

a step of judging whether or not a downlink
communication traffic is great or small;

- a step of making the pilot channel to be transmitted
store transmission power level information having a value
greater than a pilot channel transmission power level
actually transmitted in case where the communication
traffic is small of maﬁing the pilot channel to be
transmitted store the transmission power level information
having a value smaller than the pilot channel transmission
power level actually transmitted in case where the downlink
communication traffic ié great; and

a step of carrying out transmission by the pilot
channel;

the mobile terminal carrying out:

a step of receiving the pilot channel from each of
the radio base stations;

a step of calculating a difference between a
reception field strength of the pilot channel of each of
the radio base stations and the transmission power level
information received;

a step of detecting from the difference a particular
radio base station of a minimum propagation loss; and

a step of originating a call to the particular radio
base station of a ﬁinimum propagation loss thus detected.

According to this invention, there is provided a call

control method in mobile communication in which
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comﬁunication is carried out through a radio channel
between a mobile terminal and each of a plurality of. radio
base stations accommodated in a mobile communicatiog
control station and each radio base station at first
carries out éotification of information through a pilot
channel to the mobile terminal moving into a radio zone
thereof, wherein:

each of the radio base stations carries out:

a step of.stqring pilot channel transmission power
‘level information into the pilot channel to be transmitted;
and

‘a step of carrying out transmission by the pilot
channel;

the mobile terminal carrying out:

‘a step of #eceiving the pilot channel from each of
the radio base stations upon execution of soft handover
when approaching its radio zone;

a étep of calculating a difference between a
reception field strength of the pilot channel and the
transmission power level information; and

a step of determining a particular radio base station
for multiple access with reference to the difference.

) According to this invention, there is provided a call
control method in mobile communication in which
communication is carried out through a radio channel
between a mobile terminal and egch of a plurality of radio
base stations accommodated in a mobile communication

control station and each radio base station at first
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carries out notification of information through a pilot
channel to the mobile terminal moving into a radioc zone
thereof, ﬁherein:

each of the radio base stations carries out:

a step of judging whether or not a downlink
communication traffic is great or small;

a step of identifying the case where the downlink
communication traffic ekceeds a predetermined threshold
level in the judging step;

a step of setting transmission power level
information to a value greater than a transmission power -
level tfansmitted‘by the station in case where the
threshold level is exceeded in the identifﬁing step;

a step of storing the pilot channel transmission
power level infoﬁmation into the pilot channel to be
transmitted; and

a step of transmitting the pilot channel;

the mobile terminal carrying out:

a step of receiving the pilot channel from each of
the radio base stations upon execution of soft handover
when approaching its radio zone;

a step of calculating a difference between a
reception field strength of the pilot channel and the
transmission power level information; and

a step of determining a particular radio base station
for multiple access with referepce to the difference.

According to this invention, there is provided a call

control method in mobile communication in which

\\
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communication is carried out through a radio channel
between a mobile terminal and each of a plurality of radio
base stations accommodated in a mobile communicatiog
control station and each radio base station at first
carries out notification of information through a pilot
channel to the mobile terminal moving into a radio zone
thereof, wherein: |

each of the radio base stations carries out:

a step of jﬁdging whether or not a downlink
communication traffic is Qreat or small;

a step of making the pilot channel store first
transmission power level information having a value greaterx
and smaller than a pilot channel transmission power level
actually transmitted in case where the downlink
communication tréffic is decreased and increased in the
judging step, respectively;

a step of making the pilot channel store second
transmission power level information having a value greater
than the transmission power level transmitted by the
station in case where the downlink communication traffic is
increased to exceed a bredetermined threshold level and a
call setup request is received from the mobile terminal;
and |

a step of transmitting the pilot channel;

the mobile terminal carrying out:

a step of receiving the pilot channel from each of

the radio base stations;
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a step of calculating a difference between the
reception field strength of the pilot channel of each of
the radio base stations and the first transmission power
level infbnmation received;

a step of detecting from the difference a first
particular radio base station of a minimum propagation
loss;

a step of originating a call to the particular radio
base station of a minimum propagation loss thus detected;
a step of calculating a difference between the

reception field strength of the pilot channel and the
second transmission power 1e§el information upon execution
of soft handover; and

a step of determining a second particular radio base
station for multiple access with reference to the
difference.

According to this invention, there is provided a
mobile communication system in which communication is
carried out through a radio channel between a mobile
terminal and each of a plurality of radio base stations
accommodated in a mobile communication control station and
each radio base station at first carries out notification
of”information through a pilot channel to the mobile
terminal moving into a radio zone thereof, wherein:

each of the radio base stations makes the pilot
channel to be transmitted store.pilot channel transmission

power level information and transmits the pilot channel;
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the mobile terminal receiving thé pilot channel from
each of the radio base stations, detecting a particular
ra&io base station of a minimum propagation loss giyen by
the difference between-a reception field strength of the
pilot channel and the transmission power level information
received, and originating a call thereto.

Each of the radio base stations comprises:

storing means for storing the pilot channel
transmission power level information into the pilot channel
to be transmitted; and

transmitting means for transmitting on the pilot
channel the transmiésion power level information stored by
the storing means;

the mobile terminal comprising:

receiving'ﬁeans for receiving the pilot channel f£rom
each of the radio base stations;

difference generating means for calculating a
difference between the reception field strength of the
pilot channel of each of the radio base stations that is
received by the receiving means and the transmission power
level information received;

detecting means for detecting a particular radio base
station of a minimum propagation loss given by the
difference calculated by the difference generating means;
and

call originating means for originating a call to the
particular radio base station of a minimum propagation loss

that is detected by the detecting means.
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According to this invention, there is provided a
mobile communication system in which communication is -
carried out through a radio channel between a mobile
terminal and each of a plurality of radio base stations
accommodated in a mobile communication control station and
each radio base station at first carries out notification
of information through a pilot channel to the mobile
terminal moving into a radip zone thereof, wherein:

each of the radio base stations makes the pilot
channel to be transmitted store transmission power level
information having a. value éreater than a pilot channel
transmission power level actually transmitted in case where
a downlink communication traffic is small and transmits the
pilot channel or makes thé pilot channel to be transmitted
store the transmiSSioh poweﬁ_level information having a
value smaller than the pilot channel transmission power
level actually transmitted in case where the downlink
communication traffic is great and transmits the pilot
channel;

the mobile station calculating a difference between a
reception field strength of the pilot channel received f£rom
each of the radio base stations and the transmission power
leQel information #eceived, and originating a call to a
particular base station of a minimum propagation loss
detected from the difference.

Each of the radio base stations comprises:

judging means for judging whether the downlink

communication traffic is great or small;
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storing means for making the pilot channel to be
transmitted store the transmission power level information
having a value greater than the pilot channel trans?ission
power level actually transmitted in case where the
communication traffic is small in the judgement by the-
judging means or making the pilot channel to be transmitted
store the transmission power level information having a
value smaller thanZthe pilot channel transmission power
level actually'tfansmitbed in case where the downlink
communicatioﬁ traffic is gréat; and

transmitting means for transmitting on the pilot

channel the transmission power level information stored by

- the storiﬁg means; -

theimobile terminal comprising:

receiving'ﬁeans for receiving the pilot channel from
each of the radio base stations;

difference generating means for calculating a .
difference between the reception field strength of the
pilot channel of each of the radio base stations that is
received by the receiving means and the transmission power
level information received;

detecting means for detecting a particular radio basé
sﬁétion of a minimum propagation loss given by the
difference calculated by the difference generating means:;
and

call originating means fqr originating a call to the
particular base station of a minimum propagation loss that

is detected by the detecting means.
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According to this invention, there is provided a
mobile communication system in which communication is .
carried ocut through a radio channel between a mobilg
terminal and each of a plufality of radio base stations
accommodated in a mobile communication control station and
each radio base station at first carries out notification
of information through a pilot channel to the mobile
terminal moving into a radio zone thereof, wherein:

each of the radio base stations makes the pilot
channel to be transmitted store pilot channel transmission
power level information and transmits the pilot channel;

the mobile terminal receiving the pilot channel from
each of the radio base stations upon execution of soft
handover when approaching its radio zone, and carrying out
multiple access ﬁith reference to the difference between a
reception field strength of the pilot channel and the
transmission power level information.

Each of the radio base stations comprises:

storing means for storing the pilot channel
transmission power level information into the pilot channel
to be transmitted; and

transmitting means for transmitting on the pilot
channel the transmission power level information stored by
the storing means;

the mobile terminal comprising:

receiving means for receiving the pilot channel from
each of the radio base stations upon execution of soft

handover when approaching its radio zone;
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difference generating means for calculating a
difference between a reception field strength of the pilot
channel received by the receiving means and the
transmission power level informatién; and

aetermining nmeans for determining a particular base
station for multiple access with reference to the
difference generated by the difference generating means.

According to this invention, there is provided a
mobile communication system in which communication is
carried out through a radio channel between a mobile
terminal and each of a plurality of radio base stations
accommodated in a mobile communication control station and
each radio base station at first carries out notification
of information through a pilot channel to the mobile
terminal moving into a radio zone thereof, wherein:

each of the radio base stations makes the pilot
channel to be transmitted store transmission power level
information having a value greater than a transmission
power level transmitted by the station in case where the
downlink communication traffic exceeds a predetermined
threshold level and transmits the pilot channel;

the mobile terminal carrying out multiple access with
reference to the difference between the reception field
strength of the pilot channel received from each of the
radio base stations and the transmission power level
information upon execution of soft handover when

approaching its radio zone.
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Each of the radio base stations comprises:

Judging means for judging whether the downlink. -
communicatipn traffic is great or small;

identifying means for identifying the case where the
downlink communication traffic exceeds a predetermined
threshold level in the judgement by the judging means;

generating means for generating the transmission
power level information having a value greater than the
tranémissibn poﬁer level transmitted by the station in case
where fhe threshold level is exceeded in the identification
by the identifying means;

storing meané'for naking the pilot channel store the
transmission power level information generated by the
ge_nerat:i.hg -meaﬁs; and

transmitting means for transmitting on the pilot
channel the transmission power level information stored by
the storing means;

the mobile terminal comprising:

receiving means for receiving the pilot channel from
each of the radio base stations upon execution of soft
handover when approaching its radio zone;

difference generating means for calculating a
difference between a reception field sfrength of the pilot
channel received by the rgceiving means and the
transmission power level information; and

determining means for detgrmining a particular base
station for multiple access with reference to the

difference generated by the difference generating means.
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According to this invention, there is provided a
mobile communication system in which communication is.
carried out through a radio channel between a mopile
terminal and each of a plurality of radio base stations
accommodated in a mobile communication controi station and
each radio base station at first carries out notification
of information through a pilot channel to the mobile
terminal'mofing:into a radio zone thereof, wherein:

each of the radio base stations makes the pllot
channel store first transmission power level information
having a value_greater and smaller than a pilot channel
transmission power level being transmitted in case where
the communication traffic is decreased and increased,
respectively, and makes the pilot channel to be transmitted
store second pilet channel transmission power level
information having a value greater than the actual
transmission power level transmitted by the station in case
where the downlink communication traffic is increased to
exceed a predetermined threshold level and a call setup
request is received from the mobile terminal;

the mobile terminal originating a call to a first
particular radio base station of a minimum propagation loss
defected from a difference between a reception field
strength of the pilot channel received from each of the
radio base stations and the first transmission power level
information received, and dete;mining, upon execution of
soft handover, a second particular radio base station for

multiple access with reference to the difference between
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the reception field strength of the pilof channel and the
second transmission power level information.

Each of the radio base stations comprises: )

judging means for judging whether the downlink
communication traffic is great or small;

first storing means for making the pilot channel
store first transmission powér level information having a
value greater and smaller than the pilot channel
transmission power level actually transmitted in case where
the downlink communication tfaffic is decréased and
increased in the judgement in the judging means,
respectively;

second storing means for making the pilot channel to
be transmitted store second pilot channel transmission
power level infoimation having a value greater than the
actual transmission power level being transmitted by the
station in case where the downlink communication traffic is
increased to exceed a predetermined threshold level and a
call setup request is received from the mobile terminal;
and

transmitting means fbr transmitting the pilot channel
in which the first or the second transmission power level
information is stored by the first or the second storing
means;

the mobile terminal comprising:

receiving means for receiving the pilot channel from

each of the radio base stations;
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first difference generating means for calculating the
difference between the reception field strength of the-
prilot channel of each of the radio base stations thgt is'
received by the receiving means and the first transmission
power level information received;

detecting means for detecting the particular radio
base station of a minimum propagation loss with reference
to the difference calculated by the first difference
' generating means;

call originating means for originating a call to the
particular radio base station of a minimum propagation loss
that is detected by the detecting means;

second difference generating méans for calculating,
upon execution of soft handover, the difference between the
reception field étrength of the pilot channel and the
second transmission power level information; and

deﬁermining means for determining the particular
radio basé station for multiple access with reference to
the difference generated by the first or the second
difference generating means.

The mobile communication system employs a code
division multiple access system.

" In the call control method in mobile communication
and the system therefor according to this invention, the
mobile terminal selects the radioc base station of a minimum
propagation loss represented by‘the difference between the
transmission power level information from the radio base

station and the reception field strength upon actual
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reception of the pilot channel, and originates a call
theretq. As a result, it is possible to start stable .
communication.

In the call control method in mcbile communication
and the system therefor according to this invention, each
radio base station transmits the pilot channel with the
transmission power level information having a greater
(smaller) value stored therein in case where the downlink
communication traffic as measured at the station is small
(great) . The mobile terminal selects the radio base
station of a minimum propagation loss represented by the
difference between the transmission power level information
from the radio base station and the ieception field
strength upon actual reception of the pilot channel, and
originates a cali thereto.

As a result, a call origination allowable area
(service area) can be fixed irrespective of the downlink
communication traffic. In other words, it is possible té
eliminate useless call control processing and to prevent
enlargement of the radio zone in case where the downlink
communication traffic at a particular radio base station
becomes smaller than a reference traffic and the signal
qdélity of the pilot channel is relatively improved.

It is also possible to prevent contraction of the
radio zone in case where the downlink communication traffic
becomes gréater than the reference traffic at the
particular radio base station and the signal quality of the

pilot channel is relatively deteriorated.

This Sheet Has Been Rep

[T



22

In the call control method in mobile communication
and the system therefor according to thié invention,. the
mbbile terminal selects the radio base station of a minimum
propagation loss represented by the difference between the
transmission power level information from the radio base
station and the reception field strength upon actual
reception of the pilot channel, and procduces a multiple
access request. As a result, the mobile terminal can
produce the multiple access request in correspondence to
the propagation loss.

In the call control method in mobile communication
and the system therefor accdrding to this invention, the
mobile terminal selects the radio base station of a minimum .
propagation loss represented by the difference between the
transmission powér level information having a value greatex
than the transmission power level and the reception field
strength upon actual reception of the pilot channel in case
where the communication traffic of the radio base station
measured at the radio base station is greater than the
threshold level, and produces a multiple access request
thereto.

As a result, the radio base station controls whether
or“not it will be included in multiple access destinations
depending upon the communication traffic without causing
useless call control processing. Thus, it is possible to
control the communication traff;c in the station.

In the call control method in mobile communication

and the system therefor according to this invention, the
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Pilot channel with the first transmission power level
information having a greater (smaller) value stored -therein _
'is transmitted in case where the communication traffic at
- the radio base station is small (great). Furthermore, in
case where the communication traffic of the station is
greater than a specific value and the call setup request is
received from the mobile terminal, the pilot channel with
the second transmission power levél inférmation having a
. greatexr value stored;thetein is”transmitted. 'The mobile
terminal selects,the.fadio base station of a minimum
propagation loss-repiesented.bj.the-difference between the
first transmissién fowerilemel information and the
reception field:strength upon actual reception of the pilot
channel, and originates a call thereto. Furthermore, the
mobile terminal selects the radio base station of a minimum
propagation loss represented by the difference between the
second transmission power level information and the
;eceptioh”field strength upon actual reception of the pilot
channel, and produces a multiple access request thereto.
Specifically, the radio base station controls whether
or not it is included in.multiple access destinations
depending upon the communication traffic while the call
origination allowable area is fixed without depending upon
the downlink communication traffic, and controls the
communication traffic at the station to impart the
communication capacity which has been used for multiple
access to the mobile terminal producing the call setup

request.
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As a result, it is possible to eliminate useless call
control processing and to prevent enlargement of the radio
zone in case where the downlink communicétion trafﬁ;é at a
particular radio baée station becomes smaller than a
reference traffic and the signal quality of the pilot
channel is relatively impfoved. It is also possible to
prevent contraction of the radio zZone in case where the
downlink communication traffic becomes greater than the
reference traffic at the particular radi6 base station and
the signal quality of the pilot channel is relatively
deteriorated.

Thns; the radio base station controls whether or not
it acts as Ehe multiple access destination depending upon
the communication traffic at the station without causing
useless call confrol processing. In case where the
communication traffic exceeds the threshold level and the
call setup request is produced, the possibility of acting
as the multiple access destination is decreased to assure
the communication capacity for the requested call and to
reduce the call loss ratio.

f ing:

Fig. 1 is a view for describing a call control method
iﬁ.mobile communication and a system therefor according to
a first embodiment of this invention;

Fig. 2 is a block diagram of a radio base station in
the first embodiment;

Fig. 3 is a block diagram of a mobile terminal in the

first embodiment;
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Fig. 4 is a view for describing the content of
information transmitted on a pilot channel in the first
embodiment;

Fig. 5 is a flow chart showing a sequence of steps of
operation of the first embodiment;

Fig. 6 is a view for describing the relationship
between a downlink comﬁunication traffic and transmission
power level information in a'second embodiment;

Fig. 7 is a block diagram of a radio base station in
the second embodiment;

Fig. 8 is a block diagram showing a mobile
communication system according to a third embodiment;

Fig. 9 is a block diagram of a radio base station in
the third embodiment;

Fig. 10 is.a block diagram of a mobile terminal in
the third embodiment;

Fig. 11 is a flow chart showing a sequence of steps
of operation of soft handover in the third embodiment;

Fig. 12 is a view for describing the relationship
between a communication traffic and transmission power
level information in a fourth embodiment; |

Fig. 13 is a block diagram of a radio base station in
the fourth embodiment;

Fig. 14 is a block diagram showing a mobile
communication system according to a fifth embodiment;

Fig. 15 is a block diagram of a radio base station in

the fifth embodiment;
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Fig. 16 is a block diagram of a mobile terminal in
the fifth embodiment; and

Fig. 17 is a view for describing information
transmitted on a pilot channel in the fifth embodiment.

r i :

Now, description will be made in detail as regards a
call control method in mobile communication and a system
therefor according to-fhis invention with reference to the
drawing.

- Referring to Fig. 1, a mobile communication system
illustrated herein is based on a CDMA system and comprises
radio base stations (cell base stations) 20 and 21
controlled by a mobile communication control station 100 in
a mpbile communication netﬁork, and a mobile terminal 30
located in a bouﬁdary region where radio zones (service
areas) 20a and 21a of the radio base stations 20 and 21
overlap each other.

Reférring to Fig. 2, each of the radio base stations
20 and 21 comprises a radio communication portion including
a storing portion 1 for storing pilot channel transmission
power level information into a pilot'channel to be
transmitted, and a transmitting portion 2 for tramsmitting
thé transmission power level information on the pilot
channel.

Referring to Fig. 3, the mobile terminal 30 comprises
a radio communication portion ipcluding a receiving portion
3 for receiving the pilot channels from the radio base

stations 20 and 21, a difference generating portion 4 for
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calculating a difference between a reception field strength
of the pilot channel received from each of the radio base
stations 20 and 21 and the transmi;sion power level
information received; a detecting portion 5 for detecting
from the difference one of the radio base stations 20 and
21 which has a minimum propagation loss, and a call
originating portion 6 for originating a call to the
detected one of the radio base stations 20 and 21 which has
a minimuﬁ.propagaﬁion loss. _

The.mdbile terminal 30 is located in the boundary
region where the radio zones (service areas) 20a and 2la
overlap each other and receives the pilot channels from
both of the radio base stations 20 and 21. Upon
origination of a call, the mobile terminal 30 calculates a
value of a propagation loss (Ptx0 - Prx0) for the radio
base station 20 as a difference between the transmission
power level information (transmission power level
information) Ptx0 stored in the pilot channel from the
radio base station 20 and the reception field strength Prx0
actually received. Similarly, the mobile terminal 30
calculates a value of a propagation loss (Ptxl - Prxl) for
the radio base station 21 as a difference betweeg the
transmission power level information Ptxl stored in the
pilot channel from the radio base station 21 and the
reception field strength Prxl actually received. Then, the
mobile terminal 30 compares the propagation losses thus
calculated for the radio base sfationg 20 and 21. To one

of the radio base stations 20 and 21 which has the
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propagation loss of a smaller value, the call is originated.

Referring to Fig. 4, the }nformation on the pilot
channel comprises a radio base station identifier
" indicative of an individual one of the radio base stations
which transmits the pilot channel, an available channel
identifier as an identifier of a radio channel which is
available at the radio base station 20 or 21, the
transmission power level information repiesentative of the
transmission pdwer level of the pilot channel, and radio
base #tatibn information related to the radio base station
20 or 21.

Herein, the mobile communication system is a CDMA
system. By preliminarily preparing spread codes in one-to-
one correspondence to the transmission power level
information, it is possible to transmit the transmission
power level information to the mobile terminal 30.

Next, the operation of the first embodiment will be
described:

Referring to Fig. 5 in addition to Figs. 1-4, the
mobile terminal 30 searches the pilot channels of
peripheral (or surrounding) radio zones after application
of a power supply at the start of operation or after a
resetting operation (steps S10, S11). The mobile terminal
30 makes a memory (not shown) memorize propagation losses
given by the differences (Ptx0 - Prx0, Ptxl - Prxl) between
the transmission power level information Ptx0 and Ptxl
stored in the pilot channels from the radio base stations

20 and 21 and the reception field intensities Prx0 and Prxl
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actually received (step.812).

In case_where no call is originated (No in step S13),
the steps Sl11 and S12 are repeated. In case where the
mobile terminal 30 originates a call (Yes in step 8S13), the
call is originated to one of the radio base stations 20 and
21 which has a minimum propagation loss in the propagation
losses memorized as mentioned above (step S14) and
communication is carried out (step S15). After completion
of the communication (step 816), the operation returns to
the step S11 to again search the pilot channels of the
peripheral radio zones.

Thus, in the first embodiment, the mobile terminal 30
selects one of the radio base stations 20 and 21 which has
a minimum propagation loss given by the difference between
the transmission power level information and the reception
field strength upon actual reception of the pilot channel,
and originates the call thefeto. As a result, stable
communication can be started.

Referring to Fig. 6, description will be made a
second embodiment.

The second embodiment is similar in structure to the
first embodiment illustrated in Fig. 1. Referring to Fig.
7;-each of the radio base stationsl20 and 21 in the second
embodiment comprises a judging portion 7 for judging
whether a downlink communication traffic is great or small,
a storing portion 1’ for making, in case where the judging
portion 7 judges that the communication traffic is small, a

pilot channel to be transmitted store the transmission
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power level information having a value greater than a pilot
channel ;Fansmission power level actually transmitted.ox
for making, in case where the downlink communicatiog
traffic is great, a pilot channel to be transmitted store
the transmission power level information having a wvalue
smaller than the pilot channel transmission power level
actually transmitted, and a transmitting portion 2 for
transmitting on the pilot channel the transmission power
level information stored as mentioned above.

On the other hand, the mobile terminal 30 comprises,
as shown in Fig. 3, the receiving portion 3 for receiving
the pilot channels from the radio base stations 20 and 21,
the difference generating portion 4 for calculating the
difference between the reception field strength of the
pilot channel received from each of the radio base stations
20 and 21 and the transmission power level information
received, the detecting portion 5 for detecting from the
difference one of the radio base stations 20 and 21 which
has a minimum propagation loss, and the call originating
portion 6 for originating a call to the detected one of the
radio base stations 20 and 21 which has a minimum
propagation loss.

' Next, the operation of the second embodiment will be
described.

Referring to Fig. 6 in addition to Fig. 1, TO
represents a reference value of the downlink communication
traffic while PO represents the pilot channel transmission

power level actually transmitted. Each of the radio base
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stations 20 and 21 continuously monitors the downlink
communication traffic of the station itself. In case where
the downlink traffic is increased in the above-mentioned
monitoring as illustrated in Fig. 6, the transmission power
level information Ptx0 or Ptxl stored in the pilot channel
transmitted from the radio base station 20 or 21 is given a
value smaller than the power level actually transmitted..
On the other hand, in case where the downlink traffic is
decreased, the transmission power level informatioﬁ Ptx0 or
Ptxl stored in the pilot channel transmitted from the radio
base station 20 or 21 is given a value greater than the
power level actually transmitted.

Thus, in the sécond embodiment, the call origination
allowable area can be fixed irrespective of the downlink
communication traffic. In other words, it is possible to
eliminate useless call control processing and to prevent
enlargement of the radio zone in case where the downlink
communication traffic at the radio base station 20 or 21
becomes smaller than the reference traffic and the signal
quality of the pilot channel is relatively improved. It is
also possible to prevent contraction of the radio zone in
case where the downlink communication traffic becomes
gréater than the reference traffic at the radio base
station 20 or 21 and the signal quality of the pilot
channel is relatively deteriorated.

Referring to Fig. 8, a mobile communication system
according to a third embodiment comprises radio base

stations 50, 51; 52, and 53 arranged adjacent to one
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another and accommodated in a mobile communication control
station 100. The radio base stations 50 and 51 have radio
zones (service areas) 50a and 5la with a boundary rggion
where the service areas overlap each other. The radio base
stations 52 and 53 have radio zones (service areas) 52a and
53a with a boundary region where the service areas overlap
each other. A mobile terminal 60 is located in the
boundary region where the radio zones 50a and 5la overlap
each other. |

Referring to Fig. 9, each of the radio base stations
50 through 53 hés a storing portion 1 for storing pilot
channel transmission power level information into a pilot
channel to be tranémitted, and a transmitting portion 2 for.
transmitting on the pilot channel the transmission power
level information stored as mentioned above.

Referring to Fig. 10, the mobile terminal 60
comprises a receiving portion 3 for receiving the pilot
channel from each of the radio base stations 50 through 53
upon execution of soft handover when approaching the radio
zone thereof, a difference generating portion 4’ for
calculating the difference between the reception field
strength and the transmission power level information of
each pilot channel thus received, and a determining portion
8 for determining with reference to the difference thus
calculated one of the radio base stations 50 through 53 for
multiple access.

Next, the operation of the third embodiment of Fig. 8

will be described.
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The mobile terminal 60 is located in the boundary
region between the radic zone 50a and the radio =zone 5la,
receives the pilot channels from the radio base stations 50
and 51, and carries out multiple access. Upon carrying out
new multiple access, the mobile terminal 60 calculates the
value‘of the propagation loss (Ptxl0 - Prx1l0) given by the
difference between the transmission power level information
Ptx1l0 stored in the pilot channel from the radio base
station 50 and the reception field strength Prxl1l0 actually
received. Likewise, the mobile terminal 60 calculates the
value of the propagation loss given by the difference
(Ptx1ll - Prxl1ll) between the transmission power level
information Ptxll stored in the pilot channel from the
radio base station 51 and the reception field strength
Prxll actually received. There values are memorized as a
peripheral radio zone set. When the new multiple access is
required, the mobile terminal 60 selects an appropriate one
of the radio base stations 50 through 53 from the
peripheral radio zone set and sends an access request (or a
connection request) by soft handover to the selected one of
the radio base stations 50 through 53.

Referring to Fig. 11, description will be made the
operation of soft handover in the third embodiment of Fig.
8.

During communication (step S40), the mobile terminal
60 searches the pilot channels of the peripheral radio
zones 50a through 53a (step S41). The propagation loss

given by the difference between the transmission power
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level information stored in each pilot chanpel and the
reception field strength actually received is memorized in
the peripheral radiq zone set (step S42). In case qhere
the mobile terminal 60 does not produce a new multiple
access request (No in step S843), the above-mentioned steps
are repeated. In case where the mobile terminal 60
produces a new multiple access request (Yes in step S43),
one of the radio base stations 50 through 53 is selected
for the new multiple access with reference to the
propagation losses in the peripheral radio zone set
memorized as mentioned above (step S44). The access
request is sent to the selected one of the radio base
stations 50 th}ough 53 (step 845). Next, the pilot
channels of the peripheral radio zones are searched again.

Thus, in the third embodiment, the pilot channei is
transmitted from each of the radio base stations 50 through
53 with the pilot channel transmission power level
information stored therein. The mobile terminal 60
recognizes as the propagation loss the difference between
the transmission power level information and the reception
field strength upon actual reception of the pilot channel,
selects one of the radio base stations 50 through 53 which
has a minimum propagation loss, and sends a multiple access
request thereto. As a result, the mobile terminal 60 can
produce the multiple access request in correspondence to
the propagation loss.

Referring to Fig. 12, description will be made about

a fourth embodiment.
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The fourth embodiment is similar in structure to the
third embodiment of Fig. 8. }

Referring to Fig. 13, each of the radio base _

stations 50 through 53 comprises a judging portion 7 for

judging whether the downlink communication traffic is great
or small, an identifying portion 9 for identifying the case
where the judging éortion 7 judges that the downlink
communication traffic exceeds a predetermined threshold
level, a generating portion iO for generating the
transmission power level information having a wvalue greatex
than the actual transmission power level transmitted from
the station itself in case where the identifying portion 9
'identifies that the threshold level is exceeded, a storing
i portion 1’ for making the pilot channel to be transmitted
store the pilot channel transmission power level
information thus generated, and a transmitting portion 2
for transmitting on fhe pilot chaﬁnel the transmission
power level information thus stored, although not
illustrated in the figure.

The mobile terminal 60 comprises, as shown in Fig. 10,
a receiving portion 3 for receiving the pilot channel from
each of the radio base stations 50 through 53 upon
execution of soft handover when approaching the radio zone
thereof, a difference generating portion 4’ for calculating
a difference between the reception field strength of each
pilot channel actually received and the transmission power
level information, and a determining portion 8 for

determining one of the radio base stations 50 through 53
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for multiple access with reference to the difference thus
calculated. -

Referring ‘to Fig. 12 in addition to Fig.8, T10
represents a reference value of the downlink communication
traffic while P10 represents the pilot channel transmission
- power level actually transmitted. Each of the radio base
stations 50 through 53 continuously monitors the
communication traffic of the station itself. In case where
the traffic becomes greaﬁer than T10 in this monitoring as
illustrated in Fig. 12, the transmission power level
information stored in the pilot channel transmitted from
the station itself is given a value greater than the power
level actually transmitted.

Thus, in the fourth embodiment, each of the radio
base stations 50 through 53 transmits the pilot channel
with the transmission power level information having a
greater value stored therein in case where the monitored
communication traffic of the station is greater than the
threshold level. The mobile terminal 60 selects one of the
radio base stations 50 through 53 having a minimum
propagation loss given by the difference between the
transmission power level information and the reception
field strength upon actual reception of the pilot channel
and produces a multiple access request thereto.

As a result, each of the radio base stations 50
through 53 controls whether or not it is included in
multiple aécess destinations depending upon the

communication traffic without causing useless call control
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processing. Thus, it is possible to control the
communication traffic at the station itself.

Referring to Fig. 14, a mobile communication §ystem._
according to a fourth embodiment includes radio base
stations (cell base stations) 70 and 71, a mobile terminal
80 located in a boundary region where radio zones (service
areas) 70a and 7la of the radio base stations 70 and 71
overlap each other, and a mobile terminal 81 located in the
radio zone 7la of the radio base station 71.

Referring to Fig. 15, each of the radio base stations
70 and 71 comprises a judging portion 7/ for judging
whether a downlink communication traffic is great or small,
a first storing portion 11 for making, in case where the
judging portion judges that the downlink communication
traffic is decreased and increased, a pilot channel store
first transmission power level information having a value
greater and smaller than a pilot channel transmission power
level actually transmitted, respectively, a second storing
portion 12 for making, in case where the downlink
communication traffic is increased to exceed a
predetermined threshold level and a call setup request from
the mobile terminal 81 is received, the pilot channel to be
transmitted store second transmission power level
information having a value greater than the transmission
power level actually transmitted from the station, and a
transmitting portion 2 for transmitting the pilot channel
with the first or the second transmission power level

information stored therein, although not illustrated in the
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figure.

Referring to Fig. 16, the mobile te;minal 81
comprises a receiving portion 3 for receiving the p%lot
channels from the radio base stations 70 and 71, a first
difference generating portion 4 for calculating a
difference between the reception field strength and the
received first transmission power level information for
each of the pilot channels received from the radio base
statiohs 70 and 71, a detecting portion 5 for detecting
from the difference one of the radio base stations 70 and
71 which has a minimum propagation loss, a call originating
portion 6 for originating a call to the detected one of the
radio base stations 70 and 71 which has a ninimum
propagation loss, a second difference generating portion 4/
for calculating a difference between the reception field
strength and the second transmission power level
information of the pilot channel upon execution of soft
handover, and a determining portion 8 for determining one
of the radio base stations 70 and 71 for multiple access
with reference to the difference.

Next, the operation of the fifth embodiment of Fig.
14 will be described.

‘ The mobile terminal 80 is located in the boundary
region between the radio zones 70a and 7l1la and receives the
pilot channels from the radio base stations 70 and 71 to
carry out multiple access. Upon originating a new call
from the mobile terminal 81 to the radio base station 70

and if the communication traffic at the radio base station
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70 exceeds a particular threshold level, the radio base
station 70 transmits the second transmission power lewvel
information for multiple access with a greater valug given
thereto, and carries out call setup control processing to
the mobile terminal 81. If the second transmission power
level information for multiple access has a greater value,
the propagation loss with respect to the radio base station
70 is increased at the mobile terminal 80 carrying out
mﬁltiple access. Therefore, the radio base station 70 is
eliminated from the multiple access destinations at the
mobile terminal 80 and the communication capacity is given
to the mobile terminal 81 which has produced a call setup
request.

Referring to Fig. 17, the information on the pilot
channel in the fifth embodiment of Fig. 14 includes a radio
base station identifier indicative of the radio base
station 70 or 71 transmitting the pilot channel, an
available channel identifier as an identifier of a radio
channel available at the radio base station 70 oxr 71,
transmission power level information representative of a
first pilot channel transmission power level for use in
call setup control, transmission power level information
representative of a second pilot channel transmission power
level for use in the multiple access request, and radio
base station information related to the radio base station
70 oxr 71. Herein, the mobile communication system is a
CDMA system. By preliminarily preparing spread codes in

one-to-one correspondence to the transmission power level
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information, it is possible to transmit the transmission
power level information to the mobile terminal 80.

Thus, in the fifth embodiment, it is possible“to
eliminate useless call control processing and to prevent
enlargement of the radio zone in case where the downlink
communication traffic at the radio base station 70 or 71
becomes smaller than the reference traffic and the signal
quality of the pilot channel is relatively improved. It is
‘also possible to prevent contraction of the radio zone in
case where the downlink communication traffic becomes
greater than the reference traffic at the radio base
station 70 or 71 and the signal quality of the pilot
channel is relatively deterioraféd.

Thus, the radio base station 70 or 71 controls
whether or not it acts as a multiple access destination
depending upon the communication traffic at the station
itself without causing useless call control processing. In
case where the call setup request is produced when the
communication traffic exceeds the threshold level, the
possibility of acting as the multiple access destination is
decreased to assure the communication capacity for the
requested call and to reduce the call loss ratiof

In the foregoing embodiments, description has been
directed to the CDMA system. However, this invention is
also applicable to other communication systems, for example,
the TDMA system (PDC/Personal Digital Cellular
Telecommunication Systemn), TDMA)TDD system (Digital

Cordless Telephone System (PHS/Personal Handyphone System),
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and DECT (Digital Eufopean Cordless Telecommunication/CT-2) .
In this event, consideration must be made about the fact
that, in the TDMA system, the control channel and tye
communication (information) channel are different in
frequency of a slot, in contrast to the CDMA system using a
single frequency.

As is obvious from the foregoing, in the call control
method in mobile communication and the system therefor
according to this invention, the mobile terminal selects'
one of the radio base stations which has a minimum
propagation loss represented by the difference between the
transmission power level information supplied thereto and
the reception field strength upon actual reception of the
pilot channel, and originates a call thereto. As a result,
stable communication can be started.

In the call control method in mobile communication
and the system therefor according to this invention, the
radio base station transmits the pilot channel with the
transmission power level information having a greater
(smaller) value stored therein in case where the moﬁitored
downlink communication traffic at the station is small
(great). The mobile terminal selects one of the radio base
stations which has a minimum propagation loss represented
by the difference between the transmission power level
information supplied from the radio base station and the
reception field strength upon actual reception of the pilot
channel, and originates a call fhereto. As a result,

irrespective of the downlink communication traffic, a call
-
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origination allowable area (service area) can be fixed.

Furthermore, in the call control method in mobile
communication and the system therefor according to this
invention, the mobile terminal selects one of the radio
base stations which has a minimum propagation loss
represented by the difference between the transmission
power level information supplied from the radio base
station and the reception field strength upon actual
reception of the pilot channel, and produces a multiéle
access request thereto. As a result, the mobile terminal
can produce the multiple access request in correspondence
to the propagation loss.

In the call control method in mobile communication
and the system therefor, according to this invention, the
mobile terminal selects one of the radio base stations
which has a minimum propagation loss represented by the
difference between the transmission power level information
having a greater value and the reception field strength
upon actual reception of the pilot channel in case where
the communication traffic of the radio base station
monitored thereat is greater than the threshold level, and
produces a multiple access request thereto.

As a result, the radio base station controls whether
or not it is included in the multiple access destinations
depending upon the communication traffic without causing
useless call control processing. Thus, it is possible to

control the communication traffic at the station itself.
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Furthermore, in the call control method in mobile
communication and the system therefor according to this
invention, the first transmission power level infor@ation
having a greater (smaller) value is stored in the pilot
channel to be transmitted in case where the communication
traffic at the radio base station is small (great). In
case where the communication traffic at the station is
greater than a specific value and a call setup request is
received from the mobile terminal, the second transmission
power level information having a greater value is stored in
the pilot channel and transmitted. The mobile terminal
selects one of the radio base stations which has a minimum
propagation loss represented by the difference between the
first transmission power level information and the
reception field étrength upon actual reception of the pilot
channel, and originates a call thereto. The mobile
terminal also selects one of the radio base stations which
has a minimum propagation loss represented by the
difference between the second transmission power level
information and the reception field strength upon actual
reception of the pilot channel, and produces a multiple
access request thereto.

As a result, it is possible to eliminate useless call
control processing and to prevent enlargement of the radio
zone in case where the downlink communication traffic at a
particular radio base station is smaller than the reference
tréffic and the signal quality éf the pilot channel is

relatively improved. It is also possible to prevent
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contraction of the radio zone in case where the downlink
communication traffic becomes greater than the reference
traffic at the radio base station and the signal quélity of
the pilot channel is relatively deteriorated. Therefore,
in case where the call setup request is produced when the
communication traffic exceeds the threshold level, the
possibility of acting as the multiple access destination is
suppressed to assure the communication capacity for the

requested call and to decrease the call loss ratio.
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WHAT IS CLAIMED IS: )

1. A call control method in mobile communication in
which communication is carried out through a radio channel
between a mobile terminal and each of a plurality of radio
base stations and each radio base station at first carries
out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,
wherein: |

each of said radio base stations carries out:

a step of storing pilot channel transmission powerx
level information into said pilot channel £o be
transmitted; and

( a step of carrying out transmission by said pilot
channel; o

said mobile terminal carrying out:

a step of receiving said pilot channel from each of
said radio base staﬁions;

a step of calculating a difference between a
reception field strength of said pilot cﬁannel of each of
said radio base stations and the transmission power level ?
information received;

a step of detecting from the difference a particular
radio base station of a minimum propagation loss; and

a step of originating a call to said particular radio
base station of a minimum propagation loss thus detected.

2. A call control method in mobile communication in

which communication is carried out through a radio channel
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between a mobile terminal and each of a plurality of radio
base stations and each radio base station at first carries
out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,
wherein:

each of said radio base stations carries out:

a step of judging whether or not a downlink
communication traffic is great or small;

a step of making said pilot channel to be transmitted
store transmission power level information having a value
greater than a pilot channel transmission power level
actually transmitted in case where the communication
traffic is small or making said pilot channel to be
itransmitted store the transmission power level information
having a value smaller than the pilot channel transmission
power level actually transmitted in case where the downlink
communication traffic is great; and

a step of carrying out transmission by said pilot
channel;

said mobile terminal carrying out:

a step of receiving said pilot channel from each of
said radio base stations;

| a step of calculating a difference between a
reception field strength of said pilot channel of each of
said radio base stations and the transmission power level
information received;

a step of detecting from the difference a particular

radio base station of a minimum propagation loss; and
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a step of originating a call to said particular radio
base station of a minimum propagation loss thus detected.

3. A call control method in mobile communication in
which communication is carried out through a radio channel
between a mobile terminal and each of a plurality of radio
base stations and each radio base station at first carries
out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,
wherein:

each of said radio base stations carries out:

a step of storing pilot channel transmission power
level information into said pilot channel to be
transmitted; and

a step of carrying out transmission by said pilot
channel;

said mobile terminal carrying out:

a step of receiving said pilot channel from each of
said radio base stations upon execution of soft handover
when approaching its radio zone;

a step of calculating a difference between a
reception field strength of said pilot channel and the
transmission power level information; and

a step of determining a particular radio base station
for multiple access with reference to the difference.

4. A call control method in mobile communication in
which communication is carried out through a radio channel
between a mobile terminal and eéch of a plurality of radio

base stations and each radio base station at first carries
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out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,.
wherein:

each of said radio base stations carries out:

a step of judging whether or not a downlink
communication traffic is great or small;

a sfep of identifying the case where the downlink
communication traffic exceeds a predetermined threshold
level in said judging étep;

a step of setting transmission power level
information t§ a value greater than a transmission power
level transmitted by said station in case where the
threshold level is exceeded in said identifying step:;

a step of storing the pilot channel transmission q
power level infoimation into said pilot channel to be
transx;u‘.tted ; and

a step of transmitting said pilot channel;

said mobile terminal carrying out:

a step of receiving said pilot channel from each of
said radio base stations upon execution of soft handover
when approaching its radio zone;

a step of calculating a difference between a
reception field strength of said pilot channel and the
transmission power level information; and

a step of determining a particular radio base statién
for multiple access with reference to the difference.

5. A call control method in mobile communication in

which communication is carried out through a radio channel
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between a mobile termiﬂal and each of.a plurality of radio
base stations and each radio base station at first carries
out notification of information through a pilot chagnel to
said mobile terminal moving into a radio zone thereof,
wherein:

each of said radio base stations carries out:

a step of judging whether or not a downlink
communication traffic is great or small;

a step'of making said pilot channel store first
transmission power level information having a value greater
and smalleﬁ than a pilot channel transmission power level
actually transmitted in case where the downlink
communication traffic is decreased and increased in said
judging step, respectively;

a step of making said pilot channel store second
tfansmission power level information having a value greater
than the transmission power level transmitted by said
station in case where the downlink communication traffic is
increased to exceed a predetermined threshold level and a
call setup request is received from said mobile terminal;
and

a step of transmitting said pilot channel;

said mobile terminal carrying out:

a step of receiving said pilot channel from each of
said radio base stations:;

a step of calculating a difference between the
reception field strength of saia pilot channel of each of

said radio base stations and the first transmission power
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level information received;

a step of detecting from the difference a first .
particular radio base station of a minimum propagation
loss;

a step of originating a call to said particular radio
base station of a minimum propagation 1oss_thus detected;
a step of calculating a difference between the

reception field strength of said pilot channel and the
second transmission power-levei information upon execution
of soft hand-over; and

a step of determining a second particular radio base
station for multiple access with reference to the
difference.

6. A mobile communication system in which
communication is carried out through a radioc channel
between a mobile terminal and each of a plurality of radio
base stations and each radio base station at first carries
out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,
wherein:

each of said radio base stations makes said pilot
channel to be transmitted store pilot channel transmission
power level information and transmits said pilot channel;

said mobile terminal receiving said pilot channel
from each of said radio base stations, detecting a
particular radio base station of a minimum propagation loss
given by the difference between.a reception field strength

of said pilot channel and the transmission power level
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information received, and originating a call thereto.

7. A mobile communication system as claimed in claim
6, wherein:

each of said radio base stations comprises:

storing means for storing the pilot channel
transmission power level information into said pilot
channel to be transmitted; and

transmitting means for transmitting on said pilot
channel the transmission power level information stored by
said storing means;

said mobile terminal comprising:

receiving means for receiving said pilot channel f£rom
each of said radio base stations;

difference generating means for calgulating a
difference between the reception field strength of said
pilot channel of each of said radio base stations that is
received by said receiving means and the transmission power
level information received;

detecting means for detecting a particular radio base
sﬁation of a minimum propagation loss given by the
difference calculated by said difference generating means;
and

call originating means for originating a call to said
particular radio base station of a minimum propagation loss
that is detected by said detecting means.

8. A mobile communication system as claimed in claim
6, wherein a code division multiple access system is

applied to said mobile communication system.
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8. A mobile communication system in which
communication is carried out through a radio channel
between a mobile terminal and each of a plurality of radio
base stations and each radioc base station at first carries
out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,
wherein:

.each of said radio base stations makes said pilot
channel to be transmitted store transmissioh power 1evei
information having a value greater than a pilot channel
transmission power level actually transmitted in case where
a downlink communication traffic is small and transmits
said pilot channel or makes said pilot channel to be
transmitted store the transmission power level information
having a value smaller than the pilot channel transmission
power level actually transmitted in case whe?e the downlink
communication traffic is great and transmits said pilot
channel;

said mobile station calculating a difference between
a reception field strength of said pilot channel received
from each of said radio base stations and the transmission
power level information received, and originating a call to
a particular base station of a minimum propagation loss
detected from the difference.

10. A mobile communication system as claimed in
claim 9, wherein:

each of said radio base sﬁations comprises:

judging means for Jjudging whether the downlink
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communication traffic is great or small;

storing means for making said pilot channel to be
transmitted store the transmission power level information
having a value greater than the pilot channel transmission
power level actually transmitted in case where the
communication traffic is small in the judgement by said
judging means or making said pilot channel to be
transmitted store the transmission power level information
having a value smaller than the pilot channel transmission
power level actually transmitted in case where the downlink
communication traffic is great; and

transmitting means for transmitting on said pilot
channel the transmission power level information stored by
said storing means;

said mobile terminal comprising:

receiving means for receiving said pilot channel from
each of said radio base stations;

difference generating means for calculating a
difference between the reception field strength of said
pPilot channel of each of said radioc base stations that is
received by said receiving means and the transmission power
level information received;

detecting means for detecting a particular radioc base
station of a minimum propagation loss given by the
difference calculated by said difference generating means;
and

call originating means for originating a call to said

particular base station of a minimum propagation loss that
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is detected by said detecting means.

11. A mobile communication system as claimed in.
claim 9, whé?ein a codé division multiple access system is
applied to said mobile communication system.

12. A mobile communication system in which
communication is carried out through a radio channel
between a mobile terminal and each of a plurality of radio
base stations and each radio base station at first carries
out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,
wherein: .

each of said radio base stations makes said pilot
channel to be transmitted store pilot channel transmission
power level information and transmits said pilot channel;

said mobile terminal reéeiving said pilot channel
from each of said radio base statioﬁs upon execution of
soft handover when approaching its radio zone, and carrying
out multiple access with reference to the difference
between a reception field strength of said pilot channel
and the transmission power level information.

13. A mobile communication system as claimed in
claim 12, wherein:

each of said radio base stations comprises:

storing means for storing the pilot channel
transmission power level information into said pilot
channel to be transmitted; and

transmitting means for trénsmitting on said pilot

channel the transmission power level information stored by
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said storing means;

said mobile terminal comprising:

receiving means for receiving said pilot channel from
each of said radio base stations upon execution of soft
handover when approaching its radio zone;

difference generating means for calculating a
difference between a reception field strength of said pilot
channel received by said receiving means and the
transmission power level information; and

determining means for determining a particular base
station for multiple access with reference to the
difference generated by said difference generating means.

14. A mobile communication system as claimed in
claim 12, wherein a code division multiple access system is
applied to said mobile communication system.

15. A mobile communication system in which
communication is carried out through a radio channel
between a mobile terminal and each of a plurality of radio
base stations and each radio base station at first carries
out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,
wherein:

each of said radio base stations makes said pilot
channel to be transmitted store transmission power level
information having a value greater than a transmission
power level transmitted by said station in case where the
downlink communication traffic éxceeds a predetermined

threshold level and transmits said pilot channel;
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said mobile terminal carrying out multiple access
with reference to the difference between the reception
field strength of said pilot channel received from each of
said radio base stations and the transmission power level
information upon execution of soft handover when
approaching its radio zone.

16. A mobile coﬁmunication system as claimed in claim
15, wherein:

each of said radio base stations comprises:

judging means for judging whether the downlink
communication traffic is great or small;

identifying means for identifying the case where the
downlink communication traffic exceeds a predetermined
threshold level in the judgement by said judging means;

generating means for generating the transmission
power level information having a value greater than the
transmission power level transmitted by said station in
-case where the threshold level is exceeded in the
identification by said identifying means;

storing means for making said pilot channel store the
transmission power level information generated by said
generating means; and

transmitting means for transmitting on said pilot
channel the transmission power level information stored by
said storing means;

said mobile terminal comprising:

receiving means for receiving said pilot channel from

each of said radio base stations upon execution of soft
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handover when approaching its radio zone;

difference generating means for calculating a
difference between a reception field strength of said pilot
channel received by said receiving means and the
fransmission power level information; and

determining means for determining a particular base
station for multiple access with reference to the
difference generated by said difference generating means.

.17. A mobile communication system as claimed in
claim 15, wherein a code division multiple access system is
applied to said mobile communication system.

18. A mobile communication system in which
communication is carried.oﬁt through a radio channel
between a mobile terminal and each of a plurality of radio
base stations and each radio base station at first carries
out notification of information through a pilot channel to
said mobile terminal moving into a radio zone thereof,
wherein:

each of said radio base stations makes said pilot
channel store first transmission power level information
having a value greater and smaller than a pilot channel
transmission power level being transmitted in case where
the communication traffic is decreased and increased,
respectively, and makes said pilot channel to be
transmitted store second pilot channel transmission power
level information having a value greater than the actual
transmission power level transmitted by said station in

case where the downlink communication traffic is increased
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to exceed a predetermined threshold level and a call setup
request is received from said mobile terminal;

said mobile terminal originating a call to a first
particular radio base station of a minimum propagation loss
detected from a difference between a reception field
strength of said pilot channel received from each of said
radio base stations and the first transmission power level
information received, and determining, upon execution of
soft handover, a second particular radio base station for
multiple access with reference to the difference between
the reception field strength of said pilot channel and the
second transmission power level information.

19. A mobile communication system as claimed in
claim 18, wherein:

each of said radio base stations comprises:

judging means for Jjudging whether the downlink
communication traffic is great or small;

first storing means for making said pilot channel
store first transmission power level information having a
value greater and smaller than the pilot channel
transmission power level actually transmitted in case where
the downlink communication traffic is decreased and
increased in the judgement in said judging means,
respectively;

second storing means for making said pilot channel to
be transmitted store second pilot channel transmission
pover level information having a value greater than the

actual transmission power level being transmitted by said
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station in case where the downlink communicafion traffic is
increased to exceed a predetermined threshold levelaand a
call setup request is received from said mobile terminal;
and

transmitting means for transmitting said pilot
channel in which the first or the second transmission power
level information is stored by said first or said second
storing means;

said mobile terminal comprisihg:

receiving means for receiving said pilot channel from
each of said radio base stations;

first difference generating means for calculating the
difference between the reception field strength of said
pilot,channel of each of said radio base stations that is
received by said receiving means and the first transmission
power level information received;

detecting means for detecting said particular radio
base station of a minimum propagation 1ess with reference
to the difference calculated by said first difference
generating means;

call originating means for originating a call to said
particular radio base station of a minimum propagation loss
that is detected by said detecting means;

second difference generating means for calculating,
upon execution of soft handover, the difference between the
reception field strength of said pilot channel and the

second transmission power lewvel information; and
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determining means for determining said particular
radio base station for multiple access with reference to
the difference generated by said first or said séco;;d
difference generating means.

20. A mobile communication system as claimed in

claim 18, wherein a code division multiple access system is

applied to said mobile communication system.



