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ADJACENT CARRIER FREQUENCY
INTERFERENCE AVOIDING METHOD FOR
CELLULAR SYSTEM, MOBILE STATION, AND
BASE STATION CONTROLLER

BACKGROUNDS OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to an adjacent carrier
frequency interference avoiding method for cellular system
and a mobile station. In particular, the present invention
relates to an adjacent carrier frequency interference avoiding
method for cellular system, by which the occurrence of
interference between different sets of signals sent using
adjacent carrier frequencies can be avoided, when carrier
frequencies used by two separate cellular systems are adja-
cent to each other on the frequency axis, as well as a mobile
station and a base station controller that are used therein

[0003] 2. Description of the Related Art

[0004] A cellular system is generally assigned a specific
frequency band, in which multiple different carrier frequen-
cies are set. A mobile station sets a link between itself and
a base station that has been set within a service area and
communicates with the base station bi-directionally. A trans-
mitter of a base station and that of a mobile station are
designed so that, when a base station transmits signals to a
mobile station using a certain carrier frequency, or vice
versa, power leakage into the frequency band of another
carrier frequency that is adjacent on the frequency axis to the
carrier frequency used by the transmitter will be minimized.
It is impossible, however, for the transmitter to eliminate
such power leakage completely, resulting in interference
wave power given to signals of an adjacent carrier frequency
at a certain ratio.

[0005] Each of the mobile stations in one cellular system
sets a link between itself and the nearest base station. In
uplink, transmitting power from the mobile station is con-
trolled so that the difference among the levels of reception
power that the base station receives from multiple mobile
stations will not be excessively large. Therefore, the power
of interference between adjacent carrier frequencies that is
received from signals of an adjacent carrier frequency sent
from a mobile station is lower than desired wave power
when it reaches the base station.

[0006] In downlink, if the level of transmitting power
from base station is constant, the interference wave power
from signals of a frequency that is adjacent to desired wave
signals reaches the mobile station along the same propaga-
tion path as desired wave signals. During the travel, the
interference wave power attenuates along with desired
waves do, and thus the power of interference between
adjacent carrier frequencies becomes lower than desired
wave power. Therefore, such interference between adjacent
carrier frequencies is not a serious problem in one cellular
system.

[0007] On the other hand, interference between adjacent
carrier frequencies may become a serious problem when two
cellular systems are in the same service area. More specifi-
cally, a serious problem may occur if the first cellular system
is assigned a frequency band adjacent to a frequency band of
the second cellular system, and the first cellular sets a base
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station within this service arca and communicates with a
mobile station of the first cellular system.

[0008] This situation will be described using FIG. 1 as one
example. As shown in FIG. 1, there are two cellular sys-
tems: Cellular Systems A and B. Cellular System A consists
of base stations 11 through 13 and a mobile station 21;
Cellular System B consists of base stations 61 through 63
and a mobile station 71. As shown in FIG. 2, Cellular
System A is assigned carrier frequencies Fal, Fa2, and Fa3
for uplink, and carrier frequencies Gal, Ga2, and Ga3 for
downlink; Cellular System B is assigned carrier frequencies
Fbl, Fb2, and Fb3 for uplink and carrier frequencies Gbl,
Gb2, and Gb3 for downlink. Carrier frequencies Fa3 and
Ga3 of Cellular System A are adjacent to carrier frequencies
Fbl and Gbl of Cellular System B, respectively, on the
frequency axis. The mobile station 21 of Cellular System A
is communicating using Fb3 for uplink and Gb3 for down-
link; the mobile station 71 of Cellular System B is commu-
nicating using Fbl for uplink, and Gb1 for downlink.

[0009] When the mobile station 21 approaches the base
station 61, uplink signals of the mobile station 21 will be
controlled by the base station 11 to maintain received power
at a desired level. At the same time, power received by the
base station 61 will grow sharply, and consequently power
leakage into the carrier frequency Fb1, which is adjacent to
the carrier frequency Fa3, will also become extremely high.
This interference between the adjacent carrier frequencies
will deteriorate the communication quality of uplink from
the mobile station 71 to the base station 61. Similar dete-
rioration in communication quality will take place along the
downlink from the mobile station 21, because of an increase
in adjacent carrier frequency interference from the carrier
frequency Gbl, which is transmitted by the base station 61,
to the carrier frequency Ga3.

[0010] One method to solve this problem is disclosed in
Japanese Patent Laying-Open No. 11-341555. According to
this method applied to the examples of FIGS. 1 and 2, the
mobile station 21 of Cellular System A will measure the
received power Qb of the carrier frequency transmitted from
the base station 61 of another cellular system, i.e., Cellular
System B. Higher received power Qb means that the base
station 61 is nearer. Therefore, if the received power Qb is
equal to or lower than a pre-determined threshold, any of the
carrier frequencies will be used.

[0011] If the received power Qb is higher than the prede-
termined threshold, carrier frequencies Fal or Fa2 for uplink
and carrier frequencies Gal or Ga2 for downlink will be used
since they are not adjacent to the carrier frequencies of
Cellular System B. If Fa3 or Ga3, which is adjacent to the
carrier frequencies of Cellular System B, is being used, the
carrier frequency will be switched to any of the other carrier
frequencies.

[0012] When the mobile station 21 controls its transmit-
ting power so that the received power of uplink signals at the
base station 11 will be constant, received power, transmitting
power, and power of adjacent carrier frequency interference
will be in the following relationship. The smaller the
received power Qa of the carrier frequency transmitted by
the base station 11 of Cellular System A is, the higher the
transmitting power from the mobile station 21 becomes.
This in turn makes the power of interference between the
adjacent carrier frequencies affecting the base station 61

Page 18 of 33



US 2001/0016499 Al

greater. Therefore, another possible method is to have the
mobile station 21 measure the received power Qa in addition
to the received power Qb, and prevent the carrier frequen-
cies Fa3 or Ga3 from being used if the difference between
received power Qb and Qa is greater than the pre-deter-
mined threshold.

[0013] These methods can reduce interference between
adjacent carrier frequencies, because they use carrier fre-
quencies other than Fa3 and Ga3 when the mobile station 21
is likely to cause strong adjacent carrier frequency interfer-
ence in the uplink from the base station 61 or when the
downlink from the mobile station 21 may receive strong
adjacent carrier frequency interference from the base station
61.

[0014] According to yet another method disclosed in Japa-
nese Patent Laying-Open No. 11-341555, when the mobile
station 21 is using Fa3 for uplink, it measures the received
power Qb of the carrier frequency transmitted by the base
station 61. If the received power Qb is higher than the
pre-determined threshold, the mobile station 21 sets the
maximum transmitting power for uplink to a value that is
lower than the usual maximum value by a difference
between the received power Qb and the pre-determined
threshold. Another possible method is to have the mobile
station 21 additionally measure the received power Qa of the
carrier frequency transmitted by the base station 11, and
reduce the setting of maximum transmitting power by a
difference between the received power Qb and Qa.

[0015] These methods can reduce interference between
adjacent carrier frequencies, because they reduce the maxi-
mum value of transmitting power of the mobile station 21 if
the station is using Fa3 for uplink and thus is likely to cause
strong adjacent carrier frequency interference in the uplink
from the base station 61. These methods are effective when
there are no other carrier frequencies available. In addition,
since they do not switch from one carrier frequency to
another, the duration of strong adjacent carrier frequency
interference can be shortened by causing the affecting
mobile station to reduce its transmitting power on an autono-
mous basis.

[0016] One problem with the conventional methods
described above is that, in order to achieve satisfactory
effects, a mobile station in the midst of communication
needs to measure frequently the received power of a carrier
frequency being used by another cellular system. This
measurement is necessary because a mobile station moves
while communicating. In the midst of communication, the
mobile station may not be in such a state as strong adjacent
carrier frequency interference with another system is
expected, but may possibly approach a base station of
another cellular system.

[0017] If a mobile station moves closer to a base station of
another system during communication, it must switch to
another carrier frequency in a short delay time. In order to
do this, the mobile station is required to measure frequently
during communication the received power of a carrier
frequency being used by another cellular system. This may
cause a problem with a mobile station that can receive only
one carrier frequency. If it becomes necessary for this type
of mobile station to measure the received power of a carrier
frequency being used by another cellular system, the mobile
station will temporarily become unable to receive signals
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from the base station with which it is communicating,
because it must change the frequency to receive in order to
conduct measurement. If the average rate of transmitting
information from this type of mobile station is to be main-
tained at a sufficient level, the base station must increase the
rate of transmission by increasing the transmitting power
before and after switching to another frequency. This is
likely to lead to the increased possibility of interference with
other downlink channels and a decreased link capacity.

[0018] Furthermore, in the case where the fast closed-loop
transmitter power control is conducted, that is, the transmit-
ting power from a mobile station is updated in short cycles
via control signals from a base station, the signal power of
uplink channels may become inadequate or otherwise exces-
sive because of such interruption of control. This may cause
deterioration in communication quality or a decrease in link
capacity as a result of increased interference. In addition,
power consumption by a mobile station will increase
because it must conduct measurement.

SUMMARY OF THE INVENTION

[0019] An object of the present invention is to resolve the
problems described above and provide an adjacent carrier
frequency interference avoiding method for cellular system
that requires a mobile station to measure less frequently the
received power of a carrier frequency being used by another
cellular system infrequently, as well as a mobile station and
a base station controller that are used therein.

[0020] According to the first aspect of the invention, a
cellular system comprising at least one base station and at
least one mobile station, its adjacent carrier frequency
interference avoiding method for use when the cellular
system is located in the service area of another cellular
system which uses a frequency band adjacent on the fre-
quency axis to the frequency band being used by the cellular
system, comprises

[0021] the mobile station repeating measurement of the
received power of the carrier frequencies being transmitted
from the base station of 1 between which and the mobile
station a link is set and/or the received power of the carrier
frequencies being used by the another cellular system,

[0022] assigning carrier frequencies that are not adjacent
on the frequency axis to the carrier frequencies being used
by the another cellular system to the mobile station accord-
ing to the results of the measurement, and

[0023] changing the frequency of the measurement
according to the results of the measurement.

[0024] In the preferred construction, the adjacent carrier
frequency interference avoiding method for cellular system
comprising

[0025] assigning to the mobile station carrier frequencies
that are not adjacent on the frequency axis to the carrier
frequencies of the another cellular system if the difference
between received power being transmitted from the base
station of 1 and the received power of the carrier frequencies
of the another cellular system is greater than the first
threshold.

[0026] In another preferred construction, the adjacent car-
rier frequency interference avoiding method for cellular
system comprises
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[0027] changing the frequency of the measurement if the
difference between received power being transmitted from
the base station of 1 and the received power of the carrier
frequencies of the another cellular system is greater than the
second threshold.

[0028] According to the second aspect of the invention, a
cellular system comprising at least one base station and at
least one mobile station, its adjacent carrier frequency
interference avoiding method for use when the cellular
system is located in the service area of another cellular
system which uses a frequency band adjacent on the fre-
quency axis to the frequency band being used by the cellular
system, comprises

[0029] the mobile station repeating measurement of the
received power of the carrier frequencies being transmitted
from the base station of 1 between which and the mobile
station a link is set and/or the received power of the carrier
frequencies being used by the another cellular system,

[0030] updating the maximum power from the mobile
station according to the results of the measurement, and

[0031] changing the frequency of the measurement
according to the results of the measurement.

[0032] In the preferred construction, the adjacent carrier
frequency interference avoiding method for cellular system
comprises

[0033] updating the maximum power from the mobile
station if the difference between received power being
transmitted from the base station of 1 and the received power
of the carrier frequencies of the another cellular system is
greater than the first threshold.

[0034] In another preferred construction, the adjacent car-
rier frequency interference avoiding method for cellular
system comprises

[0035] changing the frequency of the measurement if the
difference between received power being transmitted from
the base station of 1 and the received power of the carrier
frequencies of the another cellular system is greater than the
second threshold.

[0036] According to the third aspect of the invention, a
mobile station in a cellular system which comprises at least
one base station and at least one mobile station including the
claimed mobile station, the mobile station constituting a
cellular system located in the service area of another cellular
system which uses a frequency band adjacent on the fre-
quency axis to the frequency band being used by the cellular
system, comprises

[0037] means for repeating measurement of the received
power of the carrier frequencies being transmitted from the
base station of 1 and/or the received power of the carrier
frequencies being used by the another cellular system,

[0038] means for reporting information on the results of
the measurement to the base station of 1,

[0039] means for changing the carrier frequencies used for
communication according to the notification from the base
station of 1, and

[0040] means for changing the frequency of the measure-
ment.
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[0041] In the preferred construction, the frequency chang-
ing means changes the frequency of measurement according
to the results of measurement by the measuring means.

[0042] In another preferred construction, the frequency
changing means changes the frequency of measurement
according to the notification from the base station of 1.

[0043] In another preferred construction, the frequency
changing means

[0044] assigns carrier frequencies that are not adjacent on
the frequency axis to the carrier frequencies being used by
the another cellular system to the mobile station if the
difference between received power being transmitted from
the base station of 1 and the received power of the carrier
frequencies of the another cellular system is greater than the
first threshold.

[0045] In another preferred construction, the measurement
frequency changing means

[0046] changes the frequency of the measurement if the
difference between received power being transmitted from
the base station of 1 and the received power of the carrier
frequencies of the another cellular system is greater than the
second threshold.

[0047] According to the fourth aspect of the invention, a
mobile station in a cellular system which comprises at least
one base station and at least one mobile station including the
claimed mobile station, the mobile station constituting a
cellular system located in the service area of another cellular
system which uses a frequency band adjacent on the fre-
quency axis to the frequency band being used by the cellular
system, comprises

[0048] means for repeating measurement of the received
power of the carrier frequencies being transmitted from the
base station of 1 and/or the received power of the carrier
frequencies being used by the another cellular system,

[0049] means for changing the maximum transmitting
power according to the results of measurement, and

[0050] means for changing the frequency of measurement.

[0051] In the preferred construction, the frequency chang-
ing means changes the frequency of measurement according
to the results of measurement by the measuring means.

[0052] In another preferred construction, he mobile station
comprises
[0053] means for reporting information on the results of

the measurement to the base station of 1, and

[0054] the frequency changing means changes the fre-
quency of measurement according to the notification from
the base station of 1.

[0055] In another preferred construction, the maximum
power updating means

[0056] changes the frequency of the measurement if the
difference between received power being transmitted from
the base station of 1 and the received power of the carrier
frequencies of the another cellular system is greater than the
first threshold.

[0057] In another preferred construction, the measurement
frequency changing means
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[0058] changes the frequency of the measurement if the
difference between received power being transmitted from
the base station of 1 and the received power of the carrier
frequencies of the another cellular system is greater than the
second threshold.

[0059] According to another aspect of the invention, a
mobile station in a cellular system which comprises at least
one base station and at least one mobile station including
such mobile station, the mobile station constituting a cellular
system located in the service area of another cellular system
which uses a frequency band adjacent on the frequency axis
to the frequency band being used by the cellular system,
comprises

[0060] means for repeating measurement of the received
power of the carrier frequencies being transmitted from the
base station of 1 and/or the received power of the carrier
frequencies being used by the another cellular system,

[0061] means for reporting information on the results of
the measurement to the base station of 1, and

[0062] means for changing the maximum transmitting
power according to the notification from the base station of
1, and

[0063]
ment.

[0064] In the preferred construction, the frequency chang-
ing means changes the frequency of measurement according
to the results of measurement by the measuring means.

[0065] In another preferred construction, the frequency
changing means changes the frequency of measurement
according to the notification from the base station of 1.

[0066] In another preferred construction, the maximum
power updating means

[0067] changes the frequency of the measurement if the
difference between received power being transmitted from
the base station of 1 and the received power of the carrier
frequencies of the another cellular system is greater than the
first threshold.

[0068] In another preferred construction, the measurement
frequency changing means

[0069] changes the frequency of the measurement if the
difference between received power being transmitted from
the base station of 1 and the received power of the carrier
frequencies of the another cellular system is greater than the
second threshold.

means for changing the frequency of the measure-

[0070] According to a further aspect of the invention, a
base station controller in a cellular system which comprises
at least one base station and at least one mobile station
including the claimed mobile station, the mobile station
being for use in a cellular system located in the service area
of another cellular system which uses a frequency band
adjacent on the frequency axis to the frequency band being
used by the cellular system, comprises

[0071] means for receiving a notification of information
from the mobile station concerning the received power at the
mobile station of the carrier frequency being transmitting
from a base station of 1 and/or the received power at the
mobile station of the carrier frequency being used by another
cellular system,
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[0072] means for changing the measuring frequency for
the received power at the mobile station according to the
notification of information from the mobile station concern-
ing the received power in the mobile station of the carrier
frequency being transmitting from a base station of 1 and/or
the received power in the mobile station of the carrier
frequency being used by another cellular system, and

[0073] means for transmitting the measuring frequency to
the mobile station.

[0074] Other objects, features and advantages of the
present invention will become clear from the detailed
description given herebelow.

BRIEF DESCRIPTION OF THE DRAWINGS

[0075] The present invention will be understood more
fully from the detailed description given herebelow and
from the accompanying drawings of the preferred embodi-
ment of the invention, which, however, should not be taken
to be limitative to the invention, but are for explanation and
understanding only.

[0076]

[0077] FIG. 1 is a block diagram showing the topology of
a cellular system to which an embodiment of the present
invention is applied;

[0078] FIG. 2 is a diagram showing the arrangement of
carrier frequencies of a cellular system to which an embodi-
ment of the present invention is applied;

[0079] FIG. 3 is a block diagram showing the configura-
tion of a mobile station according to an embodiment of the
present invention;

[0080] FIG. 4 is a flow chart showing the operation of a
base station controller according to the first embodiment;

[0081] FIG. 5 is a flow chart showing the operation of a
mobile station according to the first embodiment;

In the drawings:

[0082] FIG. 6 is a flow chart showing the operation of a
base station controller according to the second embodiment;

[0083] FIG. 7 is a flow chart showing the operation of a
mobile station according to the second embodiment;

[0084] FIG. 8 is a flow chart showing the operation of a
base station controller according to the third embodiment;

[0085] FIG. 9 is a flow chart showing the operation of a
mobile station according to the third embodiment;

[0086] FIG. 10 is a flow chart showing the operation of a
base station controller according to the fourth embodiment;

[0087] FIG. 11 is a flow chart showing the operation of a
mobile station according to the fourth embodiment;

[0088] FIG. 12 is a flow chart showing the operation of a
base station controller according to the fifth embodiment;

[0089] FIG. 13 is a flow chart showing the operation of a
mobile station according to the fifth embodiment;

[0090] FIG. 14 is a flow chart showing the operation of a
base station controller according to the sixth embodiment;

[0091] FIG. 15 is a flow chart showing the operation of a
mobile station according to the sixth embodiment;
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[0092] FIG. 16 is a block diagram showing the configu-
ration of a base station controller according to an embodi-
ment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0093] The preferred embodiment of the present invention
will be discussed hereinafter in detail with reference to the
accompanying drawings. In the following description,
numerous specific details are set forth in order to provide a
thorough understanding of the present invention. It will be
obvious, however, to those skilled in the art that the present
invention may be practiced without these specific details. In
other instance, well-known structures are not shown in detail
in order to unnecessary obscure the present invention.

[0094] In all of the embodiments, a transmitter included in
the base station or the mobile station is configured so that the
interference wave power leaking from a carrier frequency
set in the transmitter into an adjacent carrier frequency will
represent a ratio equal to or less than a pre-determined value
to the power radiated from the interfering carrier frequency.

[0095] (First embodiment)

[0096] FIG. 1 is a block diagram showing the topology of
a cellular system to which the adjacent carrier frequency
interference avoiding method according to one embodiment
of the present invention is applied.

[0097] The adjacent carrier frequency interference avoid-
ing method for cellular system of the first embodiment is
applied to a cellular system of the topology shown in FIG.
1. The cellular system of FIG. 1 has base stations 11 through
13 in its service area; a mobile station 21 is located within
the cell of the base station 11. The base stations 11 through
13 are connected to a base station controller 51, respectively;
the base station controller 51 is in turn connected to another
communication network (not shown) to which another base
station controller is connected. This cellular system, not
shown herein, has a number of other base stations, and a
number of mobile stations are located within each cell. This
cellular system will be referred to as “Cellular System A.”

[0098] Another cellular system is located within the same
service area, this cellular system having base stations 61
through 63 installed. A mobile station 71 is located in this
service area. The base stations 61 through 63 are connected
to a base station controller 101, respectively; the base station
controller 101 is in turn connected to another communica-
tion network (not shown) to which another base station
controller is connected. This cellular system, not shown
herein, has a number of other base stations, and a number of
mobile stations are located within each cell. This cellular
system will be referred to as “Cellular System B.” The
communication network of Cellular System B is connected
to the communication network of Cellular System A.

[0099] The two cellular systems employ the CDMA (Code
Division Multiple Access) for radio access technology.
Under the CDMA system, one carrier frequency is multi-
plexed into multiple channels by assigning different signs to
different channels, thereby enabling use of one carrier fre-
quency for communication among multiple base stations and
multiple mobile stations. Since different signs are used for
different base stations, all the base stations can use each of
the carrier frequencies assigned to each cellular system,
simultaneously.
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[0100] FIG. 2 shows the arrangement of carrier frequen-
cies on the frequency axis. The base stations 11 through 13
of Cellular System A are assigned carrier frequencies Fal
through Fa3 for uplink, and carrier frequencies Gal through
Ga3 for downlink. The base stations 61 through 63 of
Cellular System B are assigned carrier frequencies Fbl
through Fb3 for uplink, and carrier frequencies Gb1 through
Gb3 for downlink.

[0101] The carrier frequency Fa3 for uplink of Cellular
System A and the carrier frequency Fbl for uplink of
Cellular System B are adjacent to each other on the fre-
quency axis. The carrier frequency Ga3 for downlink of
Cellular System A and the carrier frequency Gbl for down-
link of Cellular System B are adjacent to each other on the
frequency axis.

[0102] FIG. 3 is a block diagram showing the configura-
tion of a mobile station of the first embodiment. The mobile
station of FIG. 3 comprises an antenna 301, a transmission/
reception shared device 302, a receiving circuit 303, a
controlling part 304, a transmitting circuit 305, a receiving
circuit terminal 306, and a transmitting circuit terminal 307.
Both the mobile station 21 and the mobile station 71 are
configures as shown in FIG. 3.

[0103] The mobile station receives the downlink signals
transmitted by the base station in its receiving circuit 303,
via the antenna 301 and the transmission/reception shared
device 302. When the mobile station communicates by
setting a channel between itself and the base station, the
receiving circuit 303 uses the sign for that channel to fetch
and receive the signals of the set channel, among all the
signals through the channels that have been multiplexed in
the same carrier frequency being used and interference
signals arriving from other base stations. Signals sent
through a channel include user information mainly consist-
ing of voice and data and control information used for
changing carrier frequencies or signs.

[0104] Among all the signals through the channel, the
receiving circuit 303 outputs user information to the receiv-
ing circuit terminal 306 and sends control information to the
controlling part 304. In addition, the receiving circuit 303
measures the power within the frequency band of a carrier
frequency being used for downlink. It also temporarily
changes the frequency that it receives to measure the power
within the frequency band of another carrier frequency. The
receiving circuit 303 then sends the measurement of
received power to the controlling part 304.

[0105] Based on the control information sent from the
receiving circuit 303, the controlling part 304 designates a
carrier frequency and a channel sign to be set in the
receiving circuit 303 and the transmitting circuit 305 by
these circuits, respectively. Furthermore, based on the mea-
surement of received power sent from the receiving circuit
303, the controlling part 304 generates information to notify
the base station controller and sends it to the transmitting
circuit 305. Based on the control information sent from the
receiving circuit 303, the controlling part 304 updates the
transmitting power and notifies the new value to the trans-
mitting circuit 305.

[0106] The transmitting circuit 305 generates signals to be
transmitted, using the information sent from the controlling
part 304 for notification to the base station controller and the
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user information, i.e., uplink signals, that has been sent from
the transmitting circuit terminal 307. It then transmits these
signals to the base station, via the transmission/reception
shared device 302 and the antenna 301, at the level of
transmitting power notified by the controlling part 304.

[0107] FIG. 16 is a block diagram showing the configu-
ration of a base station controller according to the first
embodiment of the present invention. The base station
controller of FIG. 16 comprises a controlling part 1601, a
base station receiving part 1602, a base station transmitting
part 1603, a communication network transmitting part 1604,
a communication network receiving part 1605, a base station
receiving terminal 1606, a base station transmitting terminal
1607, a communication network transmitting terminal 1608,
and a communication network receiving terminal 1609. The
base station controller 51 is configured as shown in FIG. 16.

[0108] In the base station controller, the base station
receiving part 1602 receives control information from a base
station and sends it to the controlling part 1601. The
communication network receiving part 1605 receives con-
trol information from another base station controller and
sends it to the controlling part 1601. Based on these sets of
control information, the controlling part 1601 generates the
control information to be notified to the base station and
sends it to the base station transmitting part 1603. It also
generates the control information to be notified to the other
base station and sends it to the communication network
transmitting part 1604. The base station transmitting part
1603 in turn sends the control information sent from the
controlling part 1601 to the base station. The communication
network transmitting part 1604 sends the control informa-
tion sent from the controlling part 1601 to the communica-
tion network.

[0109] The mobile station 21 sets a base station 11 and two
circuits; the downlink channel 31 is used for transmission
from the base station 11 to the mobile station 21, and the
uplink channel 41 is used for transmission from the mobile
station 21 to the base station 11. Meanwhile, a mobile station
71 sets a channel 81 for downlink and a channel 91 for
uplink between itself and a base station 61, and communi-
cates with the base station 61.

[0110] The base station 11 measures the ratio between the
desired wave power and the interference wave power along
the uplink channel 41 from the mobile station 21, and
compares the measured ratio with a pre-determined target
value. Base on the results of the comparison, the base station
11 directs the mobile station to increase or decrease its
transmitting power so that the resulting ratio will be as close
to the target value as possible. Using the similar approach,
the base station 61 ensures that the ratio between the desired
wave power and the interference wave power along the
uplink channel 91 of the mobile station 21 will be as close
to the target value as possible.

[0111] The mobile station 21 measures the received power
Qa of the downlink carrier frequency from a near-by base
station belonging to Cellular System A. It also measures the
received power Qb of the downlink carrier frequency from
a base station belonging to Cellular System B.

[0112] The base station controller 51 of Cellular System A
acquires information on the mean frequency of downlink
carrier frequencies Gb1 through Gb3 of Cellular System B,
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via the communication network to which the base station
controller 101 of Cellular System B is connected. The base
station controller 51 then informs the acquired information,
using the base stations 11 through 13. From the information
informed by the base stations 11 through 13, the mobile
station 21 can identify the downlink carrier frequencies Gbl
through Gb3 of Cellular System B.

[0113] During communication, the mobile station 21 usu-
ally receives signals continuously along the downlink chan-
nel. However, if the necessity arises to measure the received
power of a different carrier frequency, the base station will
increase temporarily the rate of transmitting information
along the downlink channel so that the required amount of
information can be sent in a shorter time. This will create a
blank period, i.e., no transmission period, while ensuring
that the average rate of transmitting information will be
maintained at an appropriate level. Using this blank period
thus created, the mobile station 21 will change the frequency
to receive, and measure the received power of the carrier
frequency being used by the base stations 61 through 63 of
Cellular System B for transmission.

[0114] The base station controller 51 determines a carrier
frequency to use when setting a channel between the base
station 11 and the mobile station 21. If it uses Fal or Fa2 as
uplink carrier frequency and Gal or Ga2 as downlink carrier
frequency, adjacent carrier frequency interference with Cel-
lular System B is unlikely to be a serious problem. There-
fore, the present embodiment addresses cases where the base
station 11 and the mobile station 21 start communication by
using Fa3 as uplink carrier frequency and Ga3 as downlink
carrier frequency. Between the base station 61 and the
mobile station 71 of Cellular System B, it will be assumed
that Fbl is used as uplink carrier frequency and Gbl as
downlink carrier frequency.

[0115] Tt will further be assumed that the base station
controller 51 has informed the mean frequency of downlink
carrier frequencies Gbl, Gb2, and Gb3 of Cellular System
B, using the common control channel shared by the base
stations 11, 12, and 13. Before the start of communication,
the mobile station 21 receives the information thus informed
from the base station 11.

[0116] The base station controller 51 assigns to the mobile
station 21 a carrier frequency that is not adjacent to the
carrier frequencies of Cellular System B, based on the
measurement information on the received power Qa and/or
Qb sent from the mobile station 21. More specifically, there
are two approaches to this assignment. One approach
assigns a carrier frequency that is not adjacent to the carrier
frequencies of Cellular System B if the received power Qb
is higher than the pre-determined threshold. The other
approach assigns a carrier frequency that is not adjacent to
the carrier frequencies of Cellular System B if the difference
between the received power Qb and the received Power Qa
is greater than the pre-determined threshold.

[0117] The present embodiment employs the second
approach. That is, if the difference between the received
power Qb and the received Power Qa is greater than the
pre-determined threshold while Cellular System A is using a
carrier frequency that is adjacent to the carrier frequencies of
Cellular System B, then the present embodiment determines
that the carrier frequency must be changed in order to avoid
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adjacent frequency interference and assigns a carrier fre-
quency that is not adjacent to the carrier frequencies of
Cellular System B.

[0118] The base station controller 51 assigns a carrier
frequency to the mobile station 21, based on the measure-
ment information on the received power Qa and/or Qb sent
from the mobile station 21, as stated above. The mobile
station 21, therefore, needs to inform the measurement
information it has obtained to the base station controller 51.
In one approach, the mobile station 21 informs the mea-
surements of the received power Qa and/or the received
power Qb. Another approach relates to cases where the
carrier frequency is changed on condition that the difference
between the received power Qb and the received power Qa
is greater than the pre-determined threshold; in such cases,
the information to be sent by the mobile station 21 should
contain the difference between the received power Qb and
the received power Qa.

[0119] Yet another approach relates to cases where the
mobile station 21 determines that the condition for changing
the carrier frequency in order to avoid adjacent channel
interference is satisfied; in such cases, the information to be
sent by the mobile station 21 should contain the results of
this determination. The present embodiment employs the
last approach, in which the mobile station 21 informs that
the condition for changing the carrier frequency has been
satisfied.

[0120] The operation of the mobile station 21 and the base
station controller 51, which employ the adjacent carrier
frequency interference avoiding method of the present
embodiment, will now be described with reference to FIGS.
4 and 5.

[0121] FIG. 4 is a flow chart showing the operation of the
base station controller 51 when performing control for
avoiding interference. FIG. 5 is a flow chart showing the
operation of the mobile station 21 when performing inter-
ference avoidance control. The descriptions of all the
embodiments below represent the values of transmitting
power and received power in decibels. Also note that, in all
the embodiments below, communication between the base
station controller 51 and the mobile station 21 is conducted
via the base station 11.

[0122] The operation of the base station controller 51 will
first be described with reference to FIG. 4. After determin-
ing the carrier frequency to be used by the mobile station 21
and starting communication, the base station controller 51
checks whether the carrier frequency is adjacent to the
carrier frequencies of Cellular System B or not (Step 401).
If not, it terminates without performing interference avoid-
ance control.

[0123] If it finds that the carrier frequency being used by
the mobile station 21 is adjacent to the carrier frequencies of
Cellular System B, then the base station controller 51
notifies the mobile station 21 that interference avoidance
control has been activated (Step 402). Along with this
information, the base station controller 51 notifies the
thresholds R1 and R2 to be used by the mobile station for
interference avoidance control, and the measuring cycles
Tshort and Tlong.

[0124] When it starts interference avoidance control and
determines that the carrier frequency must be changed for
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avoiding interference, the mobile station 21 notifies the base
station controller 51 of the fact. Receiving this notification
(Step 403), the base station controller 51 begins the process
of changing the carrier frequency (Step 404). It selects either
Fal or Fa2 as uplink carrier frequency and either Gal or Ga2
as downlink carrier frequency, which are not adjacent to the
carrier frequencies of Cellular System B. The base station
controller 51 then changes the carrier frequency to the
selected carrier frequency.

[0125] Next, the operation of the mobile station 21 will be
described with reference to FIG. 5. Upon receiving a
notification of the activation of interference avoidance con-
trol from the base station controller 51, the controlling part
304 of the mobile station 21 begins the process of interfer-
ence avoidance control, as described below.

[0126] Using the receiving circuit 303, the mobile station
21 measures the downlink received power Qa of Cellular
System A (Step 501). The mobile station 21 is using the
carrier frequency Ga3 for downlink, so it measures the
power within that frequency band. The mobile station 21
also uses the receiving circuit 303 to measure the downlink
received power Qb of Cellular System B (Step 502).

[0127] Since it has information concerning the mean fre-
quency of the downlink carrier frequency Gbl of Cellular
System B, the mobile station 21 changes temporarily the
frequency that it receives in order to measure the power
within the frequency band associated with the carrier fre-
quency Gbl. If, in Step 503, it finds that the difference
between the received power Qb and the received power Qa
is greater than the predetermined threshold R1, the mobile
station 21 determines that the carrier frequency must be
changed. It then generates control information to notify that
the condition for changing the carrier frequency has been
satisfied, and transmits the control information to the base
station 11, using the transmitting circuit 305. The base
station 11 in turn notifies the same control information to the
base station controller 51 (Step 504).

[0128] If, in Step 503, it finds that the difference between
the received power Qb and the received power Qa is equal
to or smaller than the pre-determined threshold R1, the
mobile station 21 proceeds to Step 505. If it finds that the
difference between the received power Qb and the received
power Qa is greater than the predetermined threshold R2, the
mobile station 21 sets Tint, the measuring cycle for the
received power Qa and Qb, to Tshort, the short measuring
cycle (Step 506). Otherwise it sets Tint, the measuring cycle,
to Tlong, the measuring cycle longer than Tshort (Step 507).
After the elapse of the delay time for the measuring cycle
Tint (Step 508), the mobile station 21 repeats the same
procedure, beginning with Step 501.

[0129] The threshold R1 to be used in the process of
interference avoidance control described above should be
equal to a value obtained by subtracting a predetermined
margin from the difference between the transmitting power
within the frequency band of the carrier frequency set for use
by the mobile station 21 for transmission and the portion of
such transmitting power that leaks into the frequency band
of the adjacent carrier frequency. The value of the threshold
R2 should be smaller than R1.

[0130] According to the present embodiment, a longer
measuring cycle, Tlong, is used when the difference between
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the received power Qb and the received power Qa is equal
to or smaller than the threshold R2. Thus, the measuring
frequency is lower in comparison to when the shorter
measuring cycle, Tshort, is used throughout the process.
While Tlong is being used, the difference between the
received power Qb and the received power Qa is even
smaller than the threshold R2, which is set to a smaller value
than the threshold R1. This further means that the probabil-
ity that the difference between the received power Qb and
the received power Qa exceeds the threshold R1 can be
maintained at a low level, even if the mobile station moves
while the measuring cycle Tlong is being used.

[0131] On the other hand, the measuring cycle is set to a
shorter value, Tshort, when the difference between the
received power Qb and the received power Qa is greater than
the threshold R2. This means that the probability that the
difference between the received power Qb and the received
power Qa exceeds the threshold R1 can also be maintained
at a low level while this measuring cycle is being used. Thus,
the present embodiment can lower the average measuring
frequency, while reducing the probability that the difference
between the received power Qb and the received power Qa
may exceed the threshold R1.

[0132] (Second embodiment)

[0133] The second embodiment of the present invention
will now be described with reference to the drawings. As
with the first embodiment, the adjacent carrier frequency
interference avoiding method for cellular system of the
second embodiment cellular systems is configured as shown
in FIG. 1. This embodiment is applied to cellular systems
using THE CDMA (Code Division Multiple Access) for
radio access technology. FIG. 2 shows the arrangement of
carrier frequencies on the frequency axis. The arrangement
of carrier frequencies assigned to each cellular system is also
the same as the first embodiment.

[0134] The mobile station of the second embodiment is
configured as shown in FIG. 3, similarly to the first embodi-
ment. Its operation is the same as the mobile station of the
first embodiment, except for the controlling part 304. The
base station controller of the second embodiment is config-
ured as shown in FIG. 16, also similarly to the first embodi-
ment. Its operation is the same as the base station controller
of the first embodiment, except for the controlling part 1601.

[0135] Similarly to the first embodiment, the mobile sta-
tion 21 measures the received power Qa of the downlink
carrier frequency from a near-by base station belonging to
Cellular System A. It also measures the received power Qb
of the downlink carrier frequency from a base station
belonging to Cellular System B.

[0136] In the second embodiment as well, the base station
11 and the mobile station 21 start communication by using
Fa3 as uplink carrier frequency and Ga3 as downlink carrier
frequency. Between the base station 61 and the mobile
station 71 of Cellular System B, it will be assumed that Fb1
is used as uplink carrier frequency and Gbl as downlink
carrier frequency.

[0137] Similarly to the first embodiment, the second
embodiment employs the following frequency assignment
method for Cellular System A. That is, if the difference
between the received power Qb and the received Power Qa
is greater than the pre-determined threshold while Cellular
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System A is using a carrier frequency that is adjacent to the
carrier frequencies of Cellular System B, then the second
embodiment determines that the carrier frequency must be
changed in order to avoid adjacent frequency interference
and assigns a carrier frequency that is not adjacent to the
carrier frequencies of Cellular System B.

[0138] The base station controller 51 uses the measure-
ment information on the received power Qa and/or Qb sent
from the mobile station 21 to assign a carrier frequency to
the mobile station 21. The mobile station 21, therefore, must
inform the measurement information it has obtained to the
base station controller 51. Among several approaches, the
second embodiment employs the approach in which the
mobile station 21 informs the measurements of the received
power Qa and/or the received power Qb.

[0139] The operation of the mobile station 21 and the base
station controller 51, which employ the adjacent carrier
frequency interference avoiding method of the second
embodiment will now be described with reference to FIGS.
6 and 7.

[0140] FIG. 6 is a flow chart showing the operation of the
base station controller 51 when performing control for
avoiding interference. FIG. 7 is a flow chart showing the
operation of the mobile station 21 when performing control
for avoiding interference.

[0141] The operation of the base station controller 51 will
first be described with reference to FIG. 6. After determin-
ing the carrier frequency to be used by the mobile station 21
and starting communication, the base station controller 51
checks whether the carrier frequency is adjacent to the
carrier frequencies of Cellular System B or not (Step 601).
If not, it terminates without performing interference avoid-
ance control.

[0142] TIf it finds that the carrier frequency being used by
the mobile station 21 is adjacent to the carrier frequencies of
Cellular System B, then the base station controller 51 sets
Tint, the cycle for measuring the received power of the
carrier frequency of the downlink from the mobile station
for interference avoidance control, to Tshort, the short
measuring cycle (Step 602). The base station controller 51
then notifies the mobile station 21 that interference avoid-
ance control has been activated, together with the informa-
tion on the measuring cycle Tint (Step 603).

[0143] After it starts interference avoidance control, the
mobile station 21 measures the downlink received power Qa
of Cellular System A and the downlink received power Qb
of Cellular System B, and notifies the resulting measure-
ments to the base station controller 51. Upon receiving the
notification (Step 604), the base station controller 51 pro-
ceeds to Step 605.

[0144] TIf, in Step 605, it finds that the difference between
the received power Qb and the received power Qa is greater
than the pre-determined threshold R1, the base station
controller 51 determines that the carrier frequency must be
changed, and begins the process of changing the carrier
frequency (Step 606). It selects either Fal or Fa2 as uplink
carrier frequency and either Gal or Ga2 as downlink carrier
frequency, which are not adjacent to the carrier frequencies
of Cellular System B. The base station controller 51 then
notifies the selection to the mobile station 21, which will
change the carrier frequency to the selected carrier fre-
quency.
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[0145] If, in Step 605, it finds that the difference between
the received power Qb and the received power Qa is equal
to or smaller than the pre-determined threshold R1, the base
station controller 51 proceeds to Step 607. If it finds that the
difference between the received power Qb and the received
power Qa is greater than the pre-determined threshold R2,
the base station controller 51 sets Tint, the measuring cycle
for the received power Qa and Qb, to Tshort, the short
measuring cycle (Step 608). Otherwise it sets the measuring
cycle Tint to Tlong, the measuring cycle longer than Tshort
(Step 609).

[0146] 1If the control cycle Tint has been changed in Step
608 or 609, the base station controller 51 notifies the new
control cycle Tint to the mobile station 21 (Step 611), and
repeats the procedure from Step 604. Otherwise, it repeats
the procedure from Step 604 without notifying the control
cycle Tint.

[0147] The thresholds R1 and R2 for use in the process of
interference avoidance control described above are set in a
manner similar to the first embodiment.

[0148] Next, the operation of the mobile station 21 will be
described with reference to FIG. 7. Upon receiving a
notification of the activation of interference avoidance con-
trol from the base station controller 51, the mobile station 21
sets the measuring cycle Tint to the value designated in the
notification. The controlling part 304 of the mobile station
21 begins the process of interference avoidance control, as
described below.

[0149] Using the receiving circuit 303, the mobile station
21 measures the received power Qa of the carrier frequency
Ga3 of Cellular System A (Step 701). The mobile station 21
also uses the receiving circuit 303 to measure the received
power Qb of the carrier frequency Gbl of Cellular System
B (Step 702). It then generates control information to notify
the measurements of the received power Qa and Qb, and
uses the transmitting circuit 305 to transmit the control
information to the base station 11. The base station 11 in turn
notifies the same control information to the base station
controller 51 (Step 703). If a notification to start the process
of changing the carrier frequency is received from the base
station controller 51 in Step 704, the mobile station 21
begins controlling the process of changing the carrier fre-
quency. Otherwise, the mobile station 21 further checks for
a notification of the control cycle Tint (Step 705). If there is
one, it sets the control cycle Tint to the value designated in
the notification (Step 706). After the elapse of the delay time
for the control cycle Tint (Step 707), the mobile station 21
repeats the same procedure, beginning with Step 701.

[0150] In the present embodiment, similarly to the first
embodiment, a longer measuring cycle, Tlong, is used when
the difference between the received power Qb and the
received power Qa is equal to or smaller than the threshold
R2. By this, the present embodiment can lower the average
measuring frequency, while reducing the probability that the
difference between the received power Qb and the received
power Qa may exceed the threshold R1.

[0151] (Third embodiment)

[0152] The third embodiment of the present invention will
now be described with reference to the drawings. As with the
first embodiment, the adjacent carrier frequency interference
avoiding method for cellular system of the third embodiment
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is configured as shown in FIG. 1. This embodiment is
applied to cellular systems using the CDMA (Code Division
Multiple Access) for radio access technology. FIG. 2 shows
the arrangement of carrier frequencies on the frequency axis.
The arrangement of carrier frequencies assigned to each
cellular system is also the same as the first embodiment.

[0153] The mobile station of the third embodiment is
configured as shown in FIG. 3, similarly to the first embodi-
ment. Its operation is the same as the mobile station of the
first embodiment, except for the controlling part 304. The
base station controller of the third embodiment is configured
as shown in FIG. 16, also similarly to the first embodiment.
Its operation is the same as the base station controller of the
first embodiment, except for the controlling part 1601.

[0154] Similarly to the first embodiment, the mobile sta-
tion 21 measures the received power Qa of the downlink
carrier frequency from a near-by base station belonging to
Cellular System A. It also measures the received power Qb
of the downlink carrier frequency from a base station
belonging to Cellular System B.

[0155] In the third embodiment as well, the base station 11
and the mobile station 21 start communication by using Fa3
as uplink carrier frequency and Ga3 as downlink carrier
frequency. Between the base station 61 and the mobile
station 71 of Cellular System B, it will be assumed that Fbl
is used as uplink carrier frequency and Gbl as downlink
carrier frequency.

[0156] The base station controller 51 changes the level of
the maximum transmitting power of the mobile station 21,
based on the measurement information on the received
power Qa and/or Qb sent from the mobile station 21.

[0157] In one approach, the base station controller 51
pre-determines the upper limit of the transmitting power of
a mobile station. If the receiving power Qb exceeds a
pre-determined threshold, the base station controller 51 sets
the maximum transmitting power to a value obtained by
subtracting the surplus from the upper limit of the transmit-
ting power. In another approach, if the difference between
the received power Qb and the received power Qa exceeds
a pre-determined threshold, the base station controller 51
sets the maximum transmitting power to a value obtained by
subtracting the surplus from the upper limit of the transmit-
ting power.

[0158] The third embodiment employs the second
approach. That is, if the difference between the received
power Qb and the received Power Qa is greater than the
predetermined threshold while Cellular System A is using a
carrier frequency adjacent to the carrier frequencies of
Cellular System B, then the maximum transmitting power of
the mobile station is decreased in order to avoid adjacent
frequency interference.

[0159] The operation of the mobile station 21 and the base
station controller 51, which employ the adjacent carrier
frequency interference avoiding method of the third embodi-

ment will now be described with reference to FIGS. 8 and
9.

[0160] FIG. 8 is a flow chart showing the operation of the
base station controller 51 when performing control for
avoiding interference. FIG. 9 is a flow chart showing the
operation of the mobile station 21 when performing control
for avoiding interference.
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[0161] The operation of the base station controller 51 will
first be described with reference to FIG. 8. After determin-
ing the carrier frequency to be used by the mobile station 21
and starting communication, the base station controller 51
checks whether the carrier frequency is adjacent to the
carrier frequencies of Cellular System B or not (Step 8§01).
If not, it terminates without performing interference avoid-
ance control.

[0162] If it finds that the carrier frequency being used by
the mobile station 21 is adjacent to the carrier frequencies of
Cellular System B, then the base station controller 51
notifies the mobile station 21 that interference avoidance
control has been activated (Step 802). Along with this
information, the base station controller 51 notifies the
thresholds R1 and R2 as well as measurement cycle Tshort
and Tlong to be used by the mobile station for interference
avoidance control. It also notifies the upper limit of trans-
mitting power Plimit and the lower limit of the maximum
transmitting power.

[0163] Next, the operation of the mobile station 21 will be
described with reference to FIG. 9. Upon receiving a
notification of the activation of interference avoidance con-
trol from the base station controller 51, the controlling part
304 of the mobile station 21 begins the process of interfer-
ence avoidance control, as described below.

[0164] Using the receiving circuit 303, the mobile station
21 measures the received power Qa of the carrier frequency
Ga3 of Cellular System A (Step 901). The mobile station 21
also uses the receiving circuit 303 to measure the received
power Qb of the carrier frequency Gbl of Cellular System
B (Step 902).

[0165] In Step 903, if it finds that the difference between
the received power Qb and the received power Qa is greater
than the pre-determined threshold R1, the mobile station 21
calculates the surplus S (Step 904). Otherwise, the mobile
station 21 sets the surplus S to 0 (Step 905). It then sets the
maximum transmitting power Pmax to a value equaling the
upper limit of transmitting power Plimit, less the surplus S
(Step 906).

[0166] When determining this value, it will be ensured
that the maximum transmitting power Pmax will not be
below the lower limit of the maximum transmitting power.
The controlling part 304 of the mobile station 21 then sets
the transmitting power from the transmitting circuit 305 so
that it will not exceed the maximum transmitting power
Pmax.

[0167] If, in Step 907, it finds that the difference between
the received power Qb and the received power Qa is greater
than the pre-determined threshold R2, the mobile station 21
sets Tint, the measuring cycle for the received power Qa and
Qb, to Tshort, the short measuring cycle (Step 908). Other-
wise it sets the measuring cycle Tint to Tlong, the measuring
cycle longer than Tshort (Step 909). After the elapse of the
delay time for the measuring cycle Tint (Step 910), the
mobile station 21 repeats the same procedure, beginning
with Step 901.

[0168] The thresholds R1 and R2 for use in the process of
interference avoidance control described above are set in a
manner similar to the first embodiment.

[0169] In the present embodiment, similarly to the first
embodiment, a longer measuring cycle, Tlong, is used when
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the difference between the received power Qb and the
received power Qa is equal to or smaller than the threshold
R2. By this, the present embodiment can lower the average
measuring frequency, while reducing the probability that the
difference between the received power Qb and the received
power Qa may exceed the threshold R1.

[0170] (Fourth embodiment)

[0171] The fourth embodiment of the present invention
will now be described with reference to the drawings.
Remember that, in the third embodiment, the maximum
transmitting power of a mobile station and the measuring
cycle Tint are updated by the mobile station on an autono-
mous basis. The adjacent carrier frequency interference
avoiding method for cellular system of the fourth embodi-
ment is the same as the method of the third embodiment,
except that the base station controller 51 performs the
updating process for these values. The mobile station of the
fourth embodiment also operates similarly to that of the third
embodiment, except for the controlling part 304 of the
mobile station 21, which handles the differing portion of the
procedure.

[0172] When updating the maximum transmitting power
and the measuring cycle Tint, the base station controller 51
relies on the measurement information on the received
power Qa and/or Qb sent from the mobile station 21. The
mobile station 21, therefore, must inform the measurement
information it has obtained to the base station controller 51.
In one approach, the mobile station 21 informs the mea-
surements of the received power Qa and/or the received
power Qb. In another approach, the mobile station 21
informs the difference between the received power Qb and
the received power Qa. The fourth embodiment employs the
first approach, in which the measurements of both the
received power Qb and the received power Qa are notified.

[0173] The operation of the mobile station 21 and the base
station controller 51, which employ the adjacent carrier
frequency interference avoiding method of the fourth
embodiment, will now be described with reference to FIGS.
10 and 11.

[0174] FIG. 10 is a flow chart showing the operation of
the base station controller 51 when performing interference
avoidance control. FIG. 11 is a flow chart showing the
operation of the mobile station 21 when performing inter-
ference avoidance control.

[0175] The operation of the base station controller 51 will
first be described with reference to FIG. 10. After deter-
mining the carrier frequency to be used by the mobile station
21 and starting communication, the base station controller
51 checks whether the carrier frequency is adjacent to the
carrier frequencies of Cellular System B or not (Step 1001).
If not, it terminates without performing interference avoid-
ance control.

[0176] 1If it finds that the carrier frequency being used by
the mobile station 21 is adjacent to the carrier frequencies of
Cellular System B, then the base station controller 51 sets
Tint, the cycle for measuring the received power of the
carrier frequency in the downlink from the mobile station for
interference avoidance control, to Tshort, the short measur-
ing cycle (Step 1002). The base station controller 51 then
notifies the mobile station 21 that interference avoidance
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control has been activated, together with the information on
the measuring cycle Tint (Step 1003).

[0177] After it starts interference avoidance control, the
mobile station 21 measures the downlink received power Qa
of Cellular System A and the downlink received power Qb
of Cellular System B, and notifies the resulting measure-
ments to the base station controller 51. Upon receiving the
notification (Step 1004), the base station controller 51 pro-
ceeds to Step 1005. In Step 1005, if it finds that the
difference between the received power Qb and the received
power Qa is greater than the pre-determined threshold R1,
the mobile station 21 calculates the surplus S (Step 1006).
Otherwise, the mobile station 21 sets the surplus S to 0 (Step
1007).

[0178] It then sets the maximum transmitting power Pmax
to a value equaling the upper limit of transmitting power
Plimit, less the surplus S (Step 1008). If the maximum
transmitting power Pmax has been changed in Step 1007 or
1008, the base station controller 51 notifies the new maxi-
mum transmitting power Pmax to the mobile station 21
(Step 1010).

[0179] If it finds that the difference between the received
power Qb and the received power Qa is greater than the
pre-determined threshold R2, the base station controller 51
sets Tint, the measuring cycle for the received power Qa and
Qb, to Tshort, the short measuring cycle (Step 1012).
Otherwise it sets the measuring cycle Tint to Tlong, the
measuring cycle longer than Tshort (Step 1013). If the
control cycle Tint has been changed in Step 1012 or 1013,
the base station controller 51 notifies the new control cycle
Tint to the mobile station 21 (Step 1015), and repeats the
procedure from Step 1004. Otherwise, it repeats the proce-
dure from Step 1004, without notifying the control cycle
Tint.

[0180] The thresholds R1 and R2 for use in the process of
interference avoidance control described above are set in a
manner similar to the third embodiment.

[0181] Next, the operation of the mobile station 21 will be
described with reference to FIG. 11. Upon receiving a
notification of the activation of interference avoidance con-
trol from the base station controller 51, the controlling part
304 of the mobile station 21 begins the process of interfer-
ence avoidance control, as described below.

[0182] Using the receiving circuit 303, the mobile station
21 measures the received power Qa of the carrier frequency
Ga3 of Cellular System A (Step 1101). The mobile station 21
also uses the receiving circuit 303 to measure the received
power Qb of the carrier frequency Gbl of Cellular System
B (Step 1102).

[0183] It then generates control information to notify the
measurements of the received power Qa and Qb, and uses
the transmitting circuit 305 to transmit the control informa-
tion to the base station 11. The base station 11 in turn notifies
the same control information to the base station controller 51
(Step 1103). In Step 1104, the mobile station 21 checks for
a notification of the maximum transmitting power Pmax
from the base station controller 51 (Step 1104). If there is
one, it sets the maximum transmitting power Pmax to the
value designated in the notification (Step 1105).

[0184] The controlling part 304 of the mobile station 21
sets the transmitting power from the transmitting circuit 305
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so that it will not exceed the maximum transmitting power
Pmax. The mobile station 21 further checks for a notification
of the control cycle Tint (Step 1106). If there is one, it sets
the control cycle Tint to the value designated in the notifi-
cation (Step 1107). After the elapse of the delay time for the
control cycle Tint (Step 1108), the mobile station 21 repeats
the same procedure, beginning with Step 1101.

[0185] In the present embodiment, similarly to the third
embodiment, a longer measuring cycle, Tlong, is used when
the difference between the received power Qb and the
received power Qa is equal to or smaller than the threshold
R2. By this, the present embodiment can lower the average
measuring frequency, while reducing the probability that the
difference between the received power Qb and the received
power Qa may exceed the threshold R1.

[0186] (Fifth embodiment)

[0187] The fifth embodiment of the present invention will
now be described with reference to the drawings. Remember
that, in the third embodiment, both the maximum transmit-
ting power of a mobile station and the measuring cycle Tint
are determined by the mobile station on an autonomous
basis. In the adjacent carrier frequency interference avoiding
method for cellular system of the fifth embodiment, the
maximum transmitting power of a mobile station is deter-
mined by the mobile station, but the measuring cycle Tint is
determined by the base station controller 51. The rest of the
fifth method is the same as the method of the third embodi-
ment. The mobile station of the fifth embodiment also
operates similarly to that of the third embodiment, except for
the controlling part 304, which handles the differing portion
of the procedure.

[0188] When updating the maximum transmitting power
and the measuring cycle Tint, the base station controller 51
relies on the measurement information on the received
power Qa and/or Qb sent from the mobile station 21. The
mobile station 21, therefore, must inform the measurement
information it has obtained to the base station controller 51.
In one approach, the mobile station 21 informs the mea-
surements of the received power Qa and/or the received
power Qb. In another approach, the mobile station 21
informs the difference between the received power Qb and
the received power Qa. The fifth embodiment employs the
first approach, in which the measurements of both the
received power Qb and the received power Qa are notified.

[0189] The operation of the mobile station 21 and the base
station controller 51, which employ the adjacent carrier
frequency interference avoiding method of the fifth embodi-
ment, will now be described with reference to FIGS. 12 and
13.

[0190] FIG. 12 is a flow chart showing the operation of
the base station controller 51 when performing interference
avoidance control. FIG. 13 is a flow chart showing the
operation of the mobile station 21 when performing inter-
ference avoidance control.

[0191] The operation of the base station controller 51 will
first be described with reference to FIG. 12. After deter-
mining the carrier frequency to be used by the mobile station
21 and starting communication, the base station controller
51 checks whether the carrier frequency is adjacent to the
carrier frequencies of Cellular System B or not (Step 1201).
If not, it terminates without performing interference avoid-
ance control.
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[0192] If it finds that the carrier frequency being used by
the mobile station 21 is adjacent to the carrier frequencies of
Cellular System B, then the base station controller 51 sets
Tint, the cycle for measuring the received power of the
carrier frequency of the downlink from the mobile station
for interference avoidance control, to Tshort, the short
measuring cycle (Step 1202). The base station controller 51
then notifies the mobile station 21 that interference avoid-
ance control has been activated (Step 1203). Along with this
information, the base station controller 51 notifies the mea-
suring cycle Tint, the threshold R1 for use by the mobile
station for interference avoidance control, the upper limit of
the maximum transmitting power Plimit, and the lower limit
of the maximum transmitting power.

[0193] After it starts interference avoidance control, the
mobile station 21 measures the downlink received power Qa
of Cellular System A and the downlink received power Qb
of Cellular System B, and notifies the resulting measure-
ments to the the base station controller 51. Upon receiving
the notification (Step 1204), the base station controller 51
proceeds to Step 1205. If, in Step 1205, it finds that the
difference between the received power Qb and the received
power Qa is greater than the pre-determined threshold R2,
the base station controller 51 sets Tint, the measuring cycle
for the received power Qa and Qb, to Tshort, the short
measuring cycle (Step 1206). Otherwise it sets the measur-
ing cycle Tint to Tlong, the measuring cycle longer than
Tshort (Step 1207). If the control cycle Tint has been
changed in Step 1206 or 1207, the base station controller 51
notifies the new control cycle Tint to the mobile station 21
(Step 1209), and repeats the procedure from Step 1204.
Otherwise, it repeats the procedure from Step 1204 without
notifying the control cycle Tint.

[0194] Next, the operation of the mobile station 21 will be
described with reference to FIG. 13. Upon receiving a
notification of the activation of interference avoidance con-
trol from the base station controller 51, the controlling part
304 of the mobile station 21 begins the process of interfer-
ence avoidance control, as described below.

[0195] Using the receiving circuit 303, the mobile station
21 measures the received power Qa of the carrier frequency
Ga3 of Cellular System A (Step 1301). The mobile station 21
also uses the receiving circuit 303 to measure the received
power Qb of the carrier frequency Gbl of Cellular System
B (Step 1302).

[0196] It then generates control information to notify the
measurements of the received power Qa and Qb, and uses
the transmitting circuit 305 to transmit the control informa-
tion to the base station 11. The base station 11 in turn notifies
the same control information to the base station controller 51
(Step 1303).

[0197] In Step 1304, if it finds that the difference between
the received power Qb and the received power Qa is greater
than the pre-determined threshold R1, the mobile station 21
calculates the surplus S (Step 1305). Otherwise, the mobile
station 21 sets the surplus S to 0 (Step 1306).

[0198] It then sets the maximum transmitting power Pmax
to a value equaling the upper limit of transmitting power
Plimit, less the surplus S (Step 1307). When determining this
value, it will be ensured that the maximum transmitting
power Pmax will not be below the lower limit of the
maximum transmitting power.
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[0199] The controlling part 304 of the mobile station 21
then sets the transmitting power from the transmitting circuit
305 so that it will not exceed the maximum transmitting
power Pmax. The mobile station 21 further checks for a
notification of the control cycle Tint (Step 1308). If there is
one, it sets the control cycle Tint to the value designated in
the notification (Step 1309). After the elapse of the delay
time for the control cycle Tint (Step 1310), the mobile
station 21 repeats the same procedure, beginning with Step
1301.

[0200] The thresholds R1 and R2 for use in the process of
interference avoidance control described above are set in a
manner similar to the third embodiment.

[0201] In the present embodiment, similarly to the third
embodiment, a longer measuring cycle, Tlong, is used when
the difference between the received power Qb and the
received power Qa is equal to or smaller than the threshold
R2. By this, the present embodiment can lower the average
measuring frequency, while reducing the probability that the
difference between the received power Qb and the received
power Qa may exceed the threshold R1.

[0202] (Sixth embodiment)

[0203] The sixth embodiment of the present invention will
now be described with reference to the drawings. Remember
that, in the third embodiment, both the maximum transmit-
ting power of a mobile station and the measuring cycle Tint
are determined by the mobile station on an autonomous
basis. In the adjacent carrier frequency interference avoiding
method for cellular system of the sixth embodiment, the
measuring cycle Tint is determined by the mobile station,
but the maximum transmitting power of a mobile station is
determined by the base station controller 51. The rest of the
sixth method is the same as the method of the third embodi-
ment. The mobile station of the sixth embodiment also
operates similarly to that of the third embodiment, except for
the controlling part 304 of the mobile station 21, which
handles the differing portion of the procedure.

[0204] The base station controller 51 relies on the mea-
surement information on the received power Qa and/or Qb
sent from the mobile station 21 to update the maximum
transmitting power. The mobile station 21, therefore, must
inform the measurement information it has obtained to the
base station controller 51. In one approach, the mobile
station 21 informs the measurements of the received power
Qa and/or the received power Qb. In another approach, the
mobile station 21 informs the difference between the
received power Qb and the received power Qa. The fifth
embodiment employs the first approach, in which the mea-
surements of both the received power Qb and the received
power Qa are notified.

[0205] The operation of the mobile station 21 and the base
station controller 51, which employ the adjacent carrier
frequency interference avoiding method of the sixth embodi-
ment, will now be described with reference to FIGS. 14 and
15.

[0206] FIG. 14 is a flow chart showing the operation of
the base station controller 51 when performing interference
avoidance control. FIG. 15 is a flow chart showing the
operation of the mobile station 21 when performing inter-
ference avoidance control.
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[0207] The operation of the base station controller 51 will
first be described with reference to FIG. 14. After deter-
mining the carrier frequency to be used by the mobile station
21 and starting communication, the base station controller
51 checks whether the carrier frequency is adjacent to the
carrier frequencies of Cellular System B or not (Step 1401).
If not, it terminates without performing interference avoid-
ance control.

[0208] If it finds that the carrier frequency being used by
the mobile station 21 is adjacent to the carrier frequencies of
Cellular System B, then the base station controller 51
notifies the mobile station 21 that interference avoidance
control has been activated (Step 1402). Along with this
information, the base station controller 51 notifies the
thresholds R2 for use by the mobile station for interference
avoidance control, and the measuring cycles Tshort and
Tlong.

[0209] After it starts interference avoidance control, the
mobile station 21 measures the downlink received power Qa
of Cellular System A and the downlink received power Qb
of Cellular System B, and notifies the resulting measure-
ments to the base station controller 51. Upon receiving the
notification (Step 1403), the base station controller 51 pro-
ceeds to Step 1404. In Step 1404, if it finds that the
difference between the received power Qb and the received
power Qa is greater than the pre-determined threshold R1,
the mobile station 21 calculates the surplus S (Step 1405).
Otherwise, the mobile station 21 sets the surplus S to 0 (Step
1406).

[0210] Tt then sets the maximum transmitting power Pmax
to a value equaling the upper limit of transmitting power
Plimit, less the surplus S (Step 1407). If the maximum
transmitting power Pmax has been changed in Step 1405 or
1406, the base station controller 51 notifies the new maxi-
mum transmitting power Pmax to the mobile station 21
(Step 1409), and repeats the procedure from Step 1403.
Otherwise, it repeats the procedure from Step 1403, without
notifying the maximum transmitting power Pmax.

[0211] Next, the operation of the mobile station 21 will be
described with reference to FIG. 15. Upon receiving a
notification of the activation of interference avoidance con-
trol from the base station controller 51, the controlling part
304 of the mobile station 21 begins the process of interfer-
ence avoidance control, as described below.

[0212] Using the receiving circuit 303, the mobile station
21 measures the received power Qa of the carrier frequency
Ga3 of Cellular System A (Step 1501). The mobile station 21
also uses the receiving circuit 303 to measure the received
power Qb of the carrier frequency Gbl of Cellular System
B (Step 1502). It then generates control information to notify
the measurements of the received power Qa and Qb, and
uses the transmitting circuit 305 to transmit the control
information to the base station 11. The base station 11 in turn
notifies the same control information to the base station
controller 51 (Step 1503). In Step 1504, the mobile station
21 checks for a notification of the maximum transmitting
power Pmax (Step 1504). If there is one, it sets the maxi-
mum transmitting power Pmax to the value designated in the
notification (Step 1505).

[0213] The controlling part 304 of the mobile station 21
sets the transmitting power from the transmitting circuit 305
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so that it will not exceed the maximum transmitting power
Pmax. If, in Step 1506, it finds that the difference between
the received power Qb and the received power Qa is greater
than the pre-determined threshold R2, the mobile station 21
sets Tint, the measuring cycle for the received power Qa and
Qb, to Tshort, the short measuring cycle (Step 1507).
Otherwise it sets the measuring cycle Tint to Tlong, the
measuring cycle longer than Tshort (Step 1508). After the
elapse of the delay time for the measuring cycle Tint (Step
1509), the mobile station 21 repeats the same procedure,
beginning with Step 1501.

[0214] The thresholds R1 and R2 for use in the process of
interference avoidance control described above are set in a
manner similar to the third embodiment.

[0215] In the present embodiment, similarly to the third
embodiment, a longer measuring cycle, Tlong, is used when
the difference between the received power Qb and the
received power Qa is equal to or smaller than the threshold
R2. By this, the present embodiment can lower the average
measuring frequency, while reducing the probability that the
difference between the received power Qb and the received
power Qa may exceed the threshold R1.

[0216] In each of the embodiments described above, Cel-
lular System A and Cellular System B have multiple base
stations connected to one base station controller, respec-
tively. It should be noted, however, each of the base stations
may be provided with one base station controller. In this
case, a base station controller may be configured in a base
station as an integral part of the base station.

[0217] Inthe embodiments above, the information used by
a mobile station for interference avoidance control, i.c., the
thresholds R1 and R2, the measuring cycles Tshort and
Tlong, and the upper and lower limits of the transmitting
power from the mobile station, are notified separately by the
base station controller to the mobile station at the beginning
of interference avoidance control. It should also be noted
that a base station may inform all or part of these pieces of
information, using a common control channel for shared use
by all mobile stations, for each mobile station to receive and
set in advance.

[0218] According to the present invention, it is possible to
reduce the frequency of measurements of the received power
of a carrier frequency, which must be conducted by a mobile
station in reducing interference between adjacent carrier
frequencies, for use when changing the carrier frequency or
changing the maximum transmitting power from the mobile
station, depending on the resulting measurements. By this,
the frequency of increasing the transmitting power from a
base station for increased information transmission rate can
be reduced, which is important for mobile stations of a type
that can receive only one carrier frequency, Accordingly, the
present invention can provide the effect of preventing an
increase in interference of downlink with other channels and
consequently of saving link capacity. Furthermore, in cases
where fast closed-loop transmitter power control, which
updates the transmitting power from a mobile station
through control signals sent from a base station in very short
cycles, is conducted, the frequency of interrupting such
control can be reduced. This further provides the effect of
reducing the possibilities that communication quality may
be deteriorated due to a shortage of signal power in uplink
channels and that interference may be increased due to
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excessive signal power in channels, which in turn produces
the effect of further saving link capacity. Finally, the reduced
measuring frequency contributes to a reduction in total
power consumption of a mobile station during measurement.

[0219] Although the invention has been illustrated and
described with respect to exemplary embodiment thereof, it
should be understood by those skilled in the art that the
foregoing and various other changes, omissions and addi-
tions may be made therein and thereto, without departing
from the spirit and scope of the present invention. Therefore,
the present invention should not be understood as limited to
the specific embodiment set out above but to include all
possible embodiments which can be embodies within a
scope encompassed and equivalents thereof with respect to
the feature set out in the appended claims.

What is claimed is:

1. A cellular system comprising at least one base station
and at least one mobile station, its adjacent carrier frequency
interference avoiding method for use when the cellular
system is located in the service area of another cellular
system which uses a frequency band adjacent on the fre-
quency axis to the frequency band being used by the cellular
system, comprising:

said mobile station repeating measurement of the received
power of the carrier frequencies being transmitted from
the base station of 1 between which and said mobile
station a link is set and/or the received power of the
carrier frequencies being used by said another cellular
system,

assigning carrier frequencies that are not adjacent on the
frequency axis to the carrier frequencies being used by
said another cellular system to said mobile station
according to the results of said measurement; and

changing the frequency of said measurement according to
the results of said measurement.
2. The adjacent carrier frequency interference avoiding
method for cellular system as set forth in claim 1, compris-
ing:

assigning to said mobile station carrier frequencies that
are not adjacent on the frequency axis to the carrier
frequencies of said another cellular system if the dif-
ference between received power being transmitted
from said base station of 1 and the received power of
the carrier frequencies of said another cellular system is
greater than the first threshold.
3. The adjacent carrier frequency interference avoiding
method for cellular system as set forth in claim 1, compris-
ing:

changing the frequency of said measurement if the dif-
ference between received power being transmitted
from said base station of 1 and the received power of
the carrier frequencies of said another cellular system is
greater than the second threshold.

4. A cellular system comprising at least one base station
and at least one mobile station, its adjacent carrier frequency
interference avoiding method for use when the cellular
system is located in the service area of another cellular
system which uses a frequency band adjacent on the fre-
quency axis to the frequency band being used by the cellular
system, comprising:
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said mobile station repeating measurement of the received
power of the carrier frequencies being transmitted from
the base station of 1 between which and said mobile
station a link is set and/or the received power of the
carrier frequencies being used by said another cellular
system,

updating the maximum power from said mobile station
according to the results of said measurement; and

changing the frequency of said measurement according to

the results of said measurement.

5. The adjacent carrier frequency interference avoiding
method for cellular system as set forth in claim 4, compris-
ing:

updating the maximum power from said mobile station if

the difference between received power being transmit-
ted from said base station of 1 and the received power
of the carrier frequencies of said another cellular sys-
tem is greater than the first threshold.

6. The adjacent carrier frequency interference avoiding
method for cellular system as set forth in claim 4, compris-
ing:

changing the frequency of said measurement if the dif-
ference between received power being transmitted
from said base station of 1 and the received power of
the carrier frequencies of said another cellular system is
greater than the second threshold.

7. A mobile station in a cellular system which comprises
at least one base station and at least one mobile station
including the claimed mobile station, the mobile station
constituting a cellular system located in the service area of
another cellular system which uses a frequency band adja-
cent on the frequency axis to the frequency band being used
by the cellular system, comprising:

means for repeating measurement of the received power
of the carrier frequencies being transmitted from the
base station of 1 and/or the received power of the
carrier frequencies being used by said another cellular
system,

means for reporting information on the results of said
measurement to said base station of 1;

means for changing the carrier frequencies used for
communication according to the notification from said
base station of 1; and

means for changing the frequency of said measurement.
8. The mobile station as set forth in claim 7, wherein:

said frequency changing means changes the frequency of
measurement according to the results of measurement
by said measuring means.

9. The mobile station as set forth in claim 7, wherein:

said frequency changing means changes the frequency of
measurement according to the notification from said
base station of 1.

10. The mobile station as set forth in claim 7, wherein:

said frequency changing means

assigns carrier frequencies that are not adjacent on the
frequency axis to the carrier frequencies being used by
said another cellular system to said mobile station if the
difference between received power being transmitted
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from said base station of 1 and the received power of
the carrier frequencies of said another cellular system is
greater than the first threshold.

11. The mobile station as set forth in claim 7, wherein:

said measurement frequency changing means

changes the frequency of said measurement if the differ-
ence between received power being transmitted from
said base station of 1 and the received power of the
carrier frequencies of said another cellular system is
greater than the second threshold.

12. A mobile station in a cellular system which comprises
at least one base station and at least one mobile station
including the claimed mobile station, the mobile station
constituting a cellular system located in the service area of
another cellular system which uses a frequency band adja-
cent on the frequency axis to the frequency band being used
by the cellular system, comprising:

means for repeating measurement of the received power
of the carrier frequencies being transmitted from the
base station of 1 and/or the received power of the
carrier frequencies being used by said another cellular
system,

means for changing the maximum transmitting power
according to the results of measurement; and

means for changing the frequency of measurement.
13. The mobile station as set forth in claim 12, wherein:

said frequency changing means changes the frequency of
measurement according to the results of measurement
by said measuring means.
14. The mobile station as set forth in claim 12, compris-
ing:

means for reporting information on the results of said
measurement to said base station of 1; and

said frequency changing means changes the frequency of
measurement according to the notification from said
base station of 1.

15. The mobile station as set forth in claim 12, wherein:

said maximum power updating means

changes the frequency of said measurement if the differ-
ence between received power being transmitted from
said base station of 1 and the received power of the
carrier frequencies of said another cellular system is
greater than the first threshold.

16. The mobile station as set forth in claim 12, wherein:

said measurement frequency changing means

changes the frequency of said measurement if the differ-
ence between received power being transmitted from
said base station of 1 and the received power of the
carrier frequencies of said another cellular system is
greater than the second threshold.

17. A mobile station in a cellular system which comprises
at least one base station and at least one mobile station
including such mobile station, the mobile station constitut-
ing a cellular system located in the service area of another
cellular system which uses a frequency band adjacent on the
frequency axis to the frequency band being used by the
cellular system, comprising:

means for repeating measurement of the received power
of the carrier frequencies being transmitted from the
base station of 1 and/or the received power of the
carrier frequencies being used by said another cellular
system,

means for reporting information on the results of said
measurement to said base station of 1; and

means for changing the maximum transmitting power
according to the notification from said base station of 1;
and

means for changing the frequency of said measurement.
18. The mobile station as set forth in claim 17, wherein:

said frequency changing means changes the frequency of
measurement according to the results of measurement
by said measuring means.

19. The mobile station as set forth in claim 17, wherein:

said frequency changing means changes the frequency of
measurement according to the notification from said
base station of 1.

20. The mobile station as set forth in claim 17, wherein:

said maximum power updating means

changes the frequency of said measurement if the differ-
ence between received power being transmitted from
said base station of 1 and the received power of the
carrier frequencies of said another cellular system is
greater than the first threshold.

21. The mobile station as set forth in claim 17, wherein:

said measurement frequency changing means

changes the frequency of said measurement if the differ-
ence between received power being transmitted from
said base station of 1 and the received power of the
carrier frequencies of said another cellular system is
greater than the second threshold.

22. A base station controller in a cellular system which
comprises at least one base station and at least one mobile
station, the mobile station being for use in a cellular system
located in the service area of another cellular system which
uses a frequency band adjacent on the frequency axis to the
frequency band being used by the cellular system, compris-
ing:

means for receiving a notification of information from
said mobile station concerning the received power at
said mobile station of the carrier frequency being
transmitting from a base station of 1 and/or the received
power at said mobile station of the carrier frequency
being used by another cellular system;

means for changing the measuring frequency for said
received power at said mobile station according to the
notification of information from said mobile station
concerning the received power in said mobile station of
the carrier frequency being transmitting from a base
station of 1 and/or the received power in said mobile
station of the carrier frequency being used by another
cellular system; and

means for transmitting said measuring frequency to said
mobile station.
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