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Description

Technical Field

[0001] The present invention relates to a communica-
tion in which a mobile station apparatus is connected to
a base station apparatus simultaneously using a plurality
of frequency bands and, in particular, to determining an
event concerning measurement of reception qualities of
the frequency bands of the mobile station apparatus and
the base station apparatus.

Background Art

[0002] In 3GPP (3rd Generation Partnership Project),
which is one of standard establishment projects of a com-
munication network, there have been examined Evolved
Universal Terrestrial Radio Access (hereinafter referred
to as EUTRA), which is an evolved third generation mo-
bile communication system, and Advanced EUTRA (also
called LTE-Advanced), which is further evolved EUTRA.
[0003] In Advanced EUTRA, Carrier Aggregation has
been proposed as a technology with which higher-speed
data transmission can be achieved while maintaining
compatibility with EUTRA (Chapter 5 in Non-Patent Doc-
ument 1). Carrier aggregation is a technology with which
a transmission apparatus transmits data to a reception
apparatus using a plurality of different frequency bands
(also called component carriers, carrier components, or
element carriers), and with which broadband communi-
cation is achieved by virtually considering a plurality of
different frequency bands as one frequency band.
[0004] A mobile station apparatus in a connected state
(Connected Mode) in a communication system needs to
perform a handover procedure in order to measure a re-
ception quality of a signal transmitted from a base station
apparatus and to sequentially switch communication to
a base station apparatus with better quality than the cur-
rently connected base station apparatus. Therefore, a
mobile station apparatus of Advanced EUTRA (herein-
after simply referred to as a mobile station apparatus)
needs to measure reception qualities of a plurality of com-
ponent carriers and to compare the reception qualities,
respectively for handover. Handover is started by an in-
struction of the base station apparatus to which satisfac-
tion of an event condition has been reported when the
base station apparatus previously informs the mobile sta-
tion apparatus of a predetermined event condition (Meas-
urement Reporting Event (event trigger condition or
measurement report condition)) and a parameter (Event
Triggered Reporting Criteria (event trigger criteria)) used
for the event condition, and the mobile station apparatus
determines whether or not the informed event condition
is satisfied (event determination) and determines that the
event condition is satisfied as a result of the event deter-
mination (for example, Section 10. 1. 2 in Non-Patent
Document 2). It has been examined that event determi-
nation is performed for each carrier component as de-

scribed in Non-Patent Document 3.
[0005] "Carrier Aggregation and mobility" by Ericsson
and ST-Ericsson (3GPP Draft; R2-093815 CA and mo-
bility, 20090623 3rd Generation Partnership Project
(3GPP), Mobile Competence Centre; 650, route des Lu-
cioles; F-06921 Sophia-Antipolis Cedex; France; Nr:Los
Angeles, USA; 20090623) discusses connected mode
mobility and associated measurements.
[0006] WO 2008/084662 A1 discloses a base station
device that includes: means for analyzing a report con-
tent of a report signal received from one or more user
devices (UE); means for adjusting a radio parameter ac-
cording to the analysis result; means for specifying a re-
port condition for judging whether to transmit a report
signal in each UE and specifying the content to be re-
ported by the report signal; and means for reporting the
report condition and the content to be reported to at least
one UE. The report condition is satisfied when the trans-
mission source of the downstream reference signal is a
particular cell specified by the base station device. The
content to be reported contains the reception quality of
the downstream reference signal. Since UEs located in
various areas perform measurement for the specified cell
and report the measurement result to the base station,
there is no need of travel of a vehicle for radio measure-
ment for measuring the radio propagation state in a par-
ticular area.
[0007] "Handover for Carrier Aggregation" by CATT
(3GPP Draft; R2-093722, 20090623 3rd Generation
Partnership Project (3GPP), Mobile Competence Centre;
650, route des Lucioles; F-06921 Sophia-Antipolis Ce-
dex; France; Nr:Los Angeles, USA; 20090623) discuss-
es handover procedures in carrier aggregation.

Citation List

Non-Patent Document

[0008]

Non-Patent Document 1: 3GPP TR36.814, Further
Advancements for E-UTRA, Physical Layer Aspects.
V1.0.0; http://www.3gpp.org/ftp/Specs/html-in-
fo/36814.htm
Non Patent Document 2: 3GPP TS36.300, V9.0.0
(2009-06), Overall description; Stage2 ht-
tp://www.3gpp.org/ftp/Specs/html-info/36300.htm
Non Patent Document 3: R2-093108, Huawei, 3GPP
TSG-RAN WG2#66, May 4-8,2009, San Francisco,
USA

Disclosure of the Invention

Problem to be Solved by the Invention

[0009] When a mobile station apparatus measures a
plurality of frequency bands with a conventionally known
communication system, an object of the measurement
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is considered to perform different frequency measure-
ment for inter-frequency handover. However, in a case
of Advanced EUTRA with which a base station apparatus
and the mobile station apparatus can be connected to
each other using the plurality of frequency bands, even
though the mobile station apparatus measures a plurality
of frequencies, the measurement is not necessarily the
measurement for the inter-frequency handover. Particu-
larly, measurement by which the mobile station appara-
tus compares reception qualities between the plurality of
frequency bands used for connection to the base station
apparatus of Advanced EUTRA (hereinafter simply re-
ferred to as the base station apparatus) is unrelated to
the inter-frequency handover, and in that case, the mo-
bile station apparatus should not perform event determi-
nation concerning handover. As described above, it is
necessary to consider a new event determination method
different from a conventional method in the communica-
tion system in which the mobile station apparatus is con-
nected to the base station apparatus by Carrier Aggre-
gation using the plurality of frequency bands.
[0010] The present invention is made in view of the
above-described problem, and an object of the present
invention is to provide a communication system, a mobile
station apparatus, and a base station apparatus that can
efficiently determine an event concerning measurement
of reception qualities in frequency bands in the commu-
nication system in which the mobile station apparatus is
connected to the base station apparatus simultaneously
using the plurality of frequency bands different from each
other.

Means for Solving the Problem

[0011] This object is solved by the subject-matter of
the independent claims. Any references in the following
to alternative modes of realisation and/or embodiments,
which do not correspond to the subject-matter of the ap-
pended claims, are meant to represent illustrative exam-
ples out of the scope of the invention.
[0012] A communication system may have a base sta-
tion apparatus and a mobile station apparatus commu-
nicate with each other simultaneously using a plurality of
carrier components defined in frequency bands different
from each other, and the communication system is char-
acterized in that the base station apparatus comprises a
transmission unit that informs the mobile station appara-
tus of an event condition for measuring a reception quality
of the at least one carrier component and a parameter
used for determining whether or not the event condition
is satisfied, and that the mobile station apparatus com-
prises: a reception unit that receives the event condition
and the parameter; a measurement processing unit that
measures the reception quality of the at least one carrier
component; a cell determination unit that determines
whether or not to adjust the received parameter; and an
event determination unit that sets the event condition
based on the received parameter or the adjusted param-

eter and that determines whether or not the set event
condition is satisfied.
[0013] As described above, since the mobile station
apparatus determines whether or not to adjust the re-
ceived parameter, sets the event condition based on the
received parameter or the adjusted parameter, and de-
termines whether or not the set event condition is satis-
fied, the mobile station apparatus can set the event con-
dition for each measured carrier component to perform
event determination, thus enabling to perform efficient
event determination. When the mobile station apparatus
performs parameter adjustment, satisfaction of the event
condition is suppressed more than usual. As described
above, since an unnecessary event condition is not sat-
isfied and report of event information is suppressed from
occurring, power consumption in the mobile station ap-
paratus can be reduced. In addition, since a probability
of communication disconnection and a probability of
handover failure associated with unnecessary handover
processing are reduced, a communication quality in the
mobile station apparatus improves. In addition, since a
radio resource for reporting the event information is sup-
pressed from being consumed, a utilization efficiency of
the radio resource improves. The base station apparatus
does not need complex control since handover is con-
trolled based on a measurement report from the mobile
station apparatus, thus resulting in reduced complexity
of scheduling.
[0014] In the communication system the cell determi-
nation unit may be characterized by determining to adjust
the received parameter when the plurality of carrier com-
ponents whose reception qualities are measured in the
measurement processing unit is used for connection to
the base station apparatus.
[0015] As described above, since the received param-
eter is adjusted when the plurality of carrier components
whose reception qualities are measured is used for con-
nection to the base station apparatus, satisfaction of the
event condition is suppressed in the carrier components.
[0016] In the communication system the cell determi-
nation unit may be characterized by determining to adjust
the received parameter when the plurality of carrier com-
ponents whose reception qualities are measured in the
measurement processing unit is not reference cells used
as criteria of measurement of the reception qualities in
the measurement processing unit.
[0017] As described above, since the received param-
eter is adjusted when the plurality of carrier components
whose reception qualities are measured is not the refer-
ence cells used as the criteria of measurement of the
reception qualities in the measurement processing unit,
it becomes possible to simplify a measurement method
by using the reference cell, thus enabling to reduce com-
plexity of controlling the mobile station apparatus or the
base station apparatus. Further, satisfaction of the event
condition is suppressed in the carrier components.
[0018] In the communication system, the event deter-
mination unit may be characterized by adjusting the re-
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ceived parameter so that a time required until the event
condition is satisfied may be longer than that before ad-
justing the received parameter with respect to the carrier
component on which the cell determination unit has de-
termined to adjust the received parameter, and determin-
ing whether or not the set event condition is satisfied.
[0019] As described above, since the event determi-
nation unit adjusts the received parameter so that the
time required until the event condition is satisfied may be
longer than that before adjusting the received parameter
and determines whether or not the set event condition is
satisfied, satisfaction of the event condition is sup-
pressed in the carrier components.
[0020] In the communication system the event deter-
mination unit may be characterized by disabling a scaling
factor used for adjusting the time required until the event
condition is satisfied with respect to the carrier compo-
nent on which the cell determination unit has determined
to adjust the received parameter, and determining wheth-
er or not the set event condition is satisfied when the
mobile station apparatus is moving at high speed.
[0021] As described above, since the event determi-
nation unit disables the scaling factor used for adjusting
the time required until the event condition is satisfied with
respect to the carrier component on which the cell deter-
mination unit has determined to adjust the received pa-
rameter and determines whether or not the set event con-
dition is satisfied, satisfaction of the event condition is
suppressed in the carrier components.
[0022] In the communication system the event deter-
mination unit may be characterized by adjusting the re-
ceived parameter so that satisfaction of the event condi-
tion may be suppressed in the carrier component on
which the cell determination unit has determined to adjust
the received parameter.
[0023] As described above, since the event determi-
nation unit adjusts the received parameter so that satis-
faction of the event condition may be suppressed in the
carrier component on which the cell determination unit
has determined to adjust the received parameter, the un-
necessary event condition is not satisfied, and report of
the event information is suppressed from occurring, thus
enabling to reduce power consumption in the mobile sta-
tion apparatus.
[0024] A communication system may have a base sta-
tion apparatus and a mobile station apparatus commu-
nicate with each other simultaneously using a plurality of
carrier components defined in frequency bands different
from each other, and the communication system is char-
acterized in that the base station apparatus comprises a
transmission unit that informs the mobile station appara-
tus of an event condition for measuring a reception quality
of the at least one carrier component and a parameter
used for determining whether or not the event condition
is satisfied, and that the mobile station apparatus com-
prises: a reception unit that receives the event condition
and the parameter; a measurement processing unit that
measures the reception quality of the at least one carrier

component; a cell determination unit that determines
whether the event condition is satisfied; and an event
determination unit that sets the event condition based on
a determination result by the cell determination unit and
that determines whether or not the set event condition is
satisfied.
[0025] As described above, since the mobile station
apparatus determines whether or not to determine
whether or not the event condition is satisfied, the mobile
station apparatus sets the event condition for each meas-
ured carrier component to perform event determination,
thus enabling to perform efficient event determination.
When the mobile station apparatus does not perform
event determination, satisfaction of the event condition
is suppressed more than usual. As described above,
since an unnecessary event condition is not satisfied and
event report is suppressed from occurring, power con-
sumption in the mobile station apparatus can be reduced.
In addition, since a radio resource for reporting the event
is suppressed from being consumed, a utilization effi-
ciency of the radio resource improves. In addition, since
the base station apparatus can specify whether or not
event determination is performed for each cell with re-
spect to the mobile station apparatus, flexible handover
control can be performed based on actual arrangement
of the base station apparatus.
[0026] In the communication system the cell determi-
nation unit may be characterized by determining not to
determine whether or not the event condition is satisfied
when the plurality of carrier components whose reception
qualities are measured in the measurement processing
unit is used for connection to the base station apparatus.
[0027] As described above, since determination is not
performed on whether or not the event condition is sat-
isfied when the plurality of carrier components whose
reception qualities are measured is used for connection
to the base station apparatus, satisfaction of the event
condition is suppressed in the carrier components.
[0028] In the communication system the cell determi-
nation unit may be characterized by determining not to
determine whether or not the event condition is satisfied
when the plurality of carrier components whose reception
qualities are measured in the measurement processing
unit is not reference cells used as criteria of measurement
of the reception qualities in the measurement processing
unit.
[0029] As described above, since determination is not
performed on whether or not the event condition is sat-
isfied when the plurality of carrier components whose
reception qualities are measured is not the reference
cells used as the criteria of measurement of the reception
qualities in the measurement processing unit, satisfac-
tion of the event condition is suppressed in the carrier
components.
[0030] A mobile station apparatus may be applied to a
communication system in which a base station apparatus
and the mobile station apparatus communicate with each
other simultaneously using a plurality of carrier compo-
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nents defined in frequency bands different from each oth-
er, and the mobile station apparatus is characterized by
comprising: a reception unit that receives from the base
station apparatus an event condition for measuring a re-
ception quality of the at least one carrier component and
a parameter used for determining whether or not the
event condition is satisfied; a measurement processing
unit that measures the reception quality of the at least
one carrier component; a cell determination unit that de-
termines whether or not to adjust the received parameter;
an event determination unit that sets the event condition
based on the received parameter or the adjusted param-
eter and that determines whether or not the set event
condition is satisfied.
[0031] As described above, since the mobile station
apparatus determines whether or not to adjust the re-
ceived parameter, sets the event condition based on the
received parameter or the adjusted parameter, and de-
termines whether or not the set event condition is satis-
fied, the mobile station apparatus sets the event condition
for each measured carrier component to perform event
determination, thus enabling to perform efficient event
determination. When the mobile station apparatus does
not perform event determination, satisfaction of the event
condition is suppressed more than usual. As described
above, since the unnecessary event condition is not sat-
isfied and event report is suppressed from occurring,
power consumption in the mobile station apparatus can
be reduced. In addition, since a probability of communi-
cation disconnection and a probability of handover failure
associated with unnecessary handover processing are
reduced, a communication quality in the mobile station
apparatus improves. In addition, since a radio resource
for reporting the event is suppressed from being con-
sumed, a utilization efficiency of the radio resource im-
proves. In addition, since the base station apparatus can
specify whether or not event determination is performed
for each cell with respect to the mobile station apparatus,
flexible handover control can be performed based on ac-
tual arrangement of the base station apparatus.
[0032] In the mobile station apparatus the cell deter-
mination unit may be characterized by determining to ad-
just the received parameter when the plurality of carrier
components whose reception qualities are measured in
the measurement processing unit is used for connection
to the base station apparatus.
[0033] As described above, since the received param-
eter is adjusted when the plurality of carrier components
whose reception qualities are measured is used for con-
nection to the base station apparatus, satisfaction of the
event condition is suppressed in the carrier components.
[0034] In the mobile station apparatus the cell deter-
mination unit may be characterized by determining to ad-
just the received parameter when the plurality of carrier
components whose reception qualities are measured in
the measurement processing unit is not reference cells
used as criteria of measurement of the reception qualities
in the measurement processing unit.

[0035] As described above, since the received param-
eter is adjusted when the plurality of carrier components
whose reception qualities are measured is not the refer-
ence cells used as the criteria of measurement of the
reception qualities, satisfaction of the event condition is
suppressed in the carrier components.
[0036] In the mobile station apparatus the event deter-
mination unit may be characterized by adjusting the re-
ceived parameter so that a time required until the event
condition is satisfied may be longer than that before ad-
justing the received parameter with respect to the carrier
component on which the cell determination unit has de-
termined to adjust the received parameter, and determin-
ing whether or not the set event condition is satisfied.
[0037] As described above, since the event determi-
nation unit adjusts the received parameter so that the
time required until the event condition is satisfied may be
longer than that before adjusting the received parameter
with respect to the carrier component on which the cell
determination unit has determined to adjust the received
parameter, satisfaction of the event condition is sup-
pressed in the carrier components.
[0038] In the mobile station apparatus the event deter-
mination unit may be characterized by disabling a scaling
factor used for adjusting the time required until the event
condition is satisfied with respect to the carrier compo-
nent on which the cell determination unit has determined
to adjust the received parameter, and determining wheth-
er or not the set event condition is satisfied when the
mobile station apparatus is moving at high speed.
[0039] As described above, since the event determi-
nation unit disables the scaling factor used for adjusting
the time required until the event condition is satisfied with
respect to the carrier component on which the cell deter-
mination unit has determined to adjust the received pa-
rameter and determines whether or not the set event con-
dition is satisfied, satisfaction of the event condition is
suppressed in the carrier components.
[0040] In the mobile station apparatus the event deter-
mination unit may be characterized by adjusting the re-
ceived parameter so that satisfaction of the event condi-
tion may be suppressed in the carrier component on
which the cell determination unit has determined to adjust
the received parameter.
[0041] As described above, since the event determi-
nation unit adjusts the received parameter so that satis-
faction of the event condition may be suppressed in the
carrier component on which the cell determination unit
has determined to adjust the received parameter, the un-
necessary event condition is not satisfied and report of
the event information is suppressed from occurring, thus
enabling to reduce power consumption in the mobile sta-
tion apparatus.
[0042] A mobile station apparatus may be applied to a
communication system in which a base station apparatus
and the mobile station apparatus communicate with each
other simultaneously using a plurality of carrier compo-
nents defined in frequency bands different from each oth-
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er, and the mobile station apparatus is characterized by
comprising: a reception unit that receives from the base
station apparatus an event condition for measuring a re-
ception quality of the at least one carrier component and
a parameter used for determining whether or not the
event condition is satisfied; a measurement processing
unit that measures the reception quality of the at least
one carrier component; a cell determination unit that de-
termines whether or not to determine whether the event
condition is satisfied; and an event determination unit
that sets the event condition based on a determination
result by the cell determination unit and that determines
whether or not the set event condition is satisfied.
[0043] As described above, since the mobile station
apparatus determines whether or not to determine
whether or not the event condition is satisfied, the mobile
station apparatus sets the event condition for each meas-
ured carrier component to perform event determination,
thus enabling to perform efficient event determination.
When the mobile station apparatus does not perform
event determination, satisfaction of the event condition
is suppressed more than usual. As described above,
since an unnecessary event condition is not satisfied and
event report is suppressed from occurring, power con-
sumption in the mobile station apparatus can be reduced.
In addition, since a probability of communication discon-
nection and a probability of handover failure associated
with unnecessary handover processing are reduced, a
communication quality in the mobile station apparatus
improves. In addition, since a radio resource for reporting
the event is suppressed from being consumed, a utiliza-
tion efficiency of the radio resource improves. In addition,
since the base station apparatus can specify whether or
not event determination is performed for each cell with
respect to the mobile station apparatus, flexible handover
control can be performed based on actual arrangement
of the base station apparatus.
[0044] In the mobile station apparatus the cell deter-
mination unit may be characterized by determining not
to determine whether or not the event condition is satis-
fied when the plurality of carrier components whose re-
ception qualities are measured in the measurement
processing unit is used for connection to the base station
apparatus.
[0045] As described above, when the plurality of carrier
components whose reception qualities are measured is
used for connection to the base station apparatus, de-
termination is not performed on whether or not the event
condition is satisfied, and thus satisfaction of the event
condition is suppressed in the carrier components.
[0046] In the mobile station apparatus the cell deter-
mination unit may be characterized by determining not
to determine whether or not the event condition is satis-
fied when the plurality of carrier components whose re-
ception qualities are measured in the measurement
processing unit is not reference cells used as criteria of
measurement of the reception qualities in the measure-
ment processing unit.

[0047] As described above, since determination is not
performed on whether or not the event condition is sat-
isfied when the plurality of carrier components whose
reception qualities are measured is not the reference
cells used as the criteria of measurement of the reception
qualities in the measurement processing unit, satisfac-
tion of the event condition is suppressed in the carrier
components.
[0048] A base station apparatus may be applied to a
communication system in which the base station appa-
ratus and a mobile station apparatus communicate with
each other simultaneously using a plurality of carrier
components defined in frequency bands different from
each other, and the base station apparatus is character-
ized by comprising a transmission unit that informs the
mobile station apparatus of an event condition for the
mobile station apparatus to measure a reception quality
of the at least one carrier component and a parameter
used for determining whether or not the event condition
is satisfied.
[0049] As described above, since the transmission unit
informs the mobile station apparatus of the event condi-
tion as a precondition to implement an event that changes
a communication state of the mobile station apparatus
and the parameter used for determining whether or not
the event condition is satisfied, the mobile station appa-
ratus sets the event condition for each measured carrier
component to perform event determination, thus ena-
bling to perform efficient event determination. When the
mobile station apparatus does not perform event deter-
mination, satisfaction of the event condition is sup-
pressed more than usual. As described above, since an
unnecessary event condition is not satisfied and event
report is suppressed from occurring, power consumption
in the mobile station apparatus can be reduced. In addi-
tion, since a radio resource for reporting the event is sup-
pressed from being consumed, a utilization efficiency of
the radio resource improves. In addition, since the base
station apparatus can specify whether or not event de-
termination is performed for each cell with respect to the
mobile station apparatus, flexible handover control can
be performed based on actual arrangement of the base
station apparatus.
[0050] In the base station apparatus the mobile station
apparatus may further comprise an event condition set-
ting unit that sets for each mobile station apparatus event
determination information that specifies whether or not
the mobile station apparatus determines whether or not
said event condition is satisfied, and the transmission
unit is characterized by transmitting the event determi-
nation information to the mobile station apparatus.
[0051] As described above, since event condition set-
ting unit sets for each mobile station apparatus the event
determination information that specifies whether or not
the mobile station apparatus determines whether or not
the event condition is satisfied, satisfaction of the event
condition is suppressed in the carrier components.
[0052] In the base station apparatus the event deter-
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mination information may be set for the each event con-
dition, and is characterized by including information that
indicates one or more cell identifiers.
[0053] As described above, since the event determi-
nation information is set for each event condition and
includes information that indicates one or more cell iden-
tifiers, the base station apparatus can specify whether or
not event determination is performed for each cell with
respect to the mobile station apparatus, thus enabling to
perform flexible handover control based on actual ar-
rangement of the base station apparatus.

Advantages of the Invention

[0054] According to the present invention, since the
mobile station apparatus sets the event condition for
each carrier component to perform event determination,
efficient event determination can be performed. In addi-
tion, since the mobile station apparatus does not transmit
unnecessary measurement report to the base station ap-
paratus, power consumption can be reduced. In addition,
since the probability of communication disconnection
and the probability of handover failure associated with
unnecessary handover processing are reduced in the
mobile station apparatus, the communication quality im-
proves. In addition, since the radio resource for reporting
the event information is suppressed from being con-
sumed, the utilization efficiency of the radio resource im-
proves. Since the base station apparatus controls hando-
ver based on measurement report from the mobile station
apparatus, complex control becomes unnecessary, thus
resulting in the reduced complexity of scheduling.

Brief Description of the Drawings

[0055]

Fig. 1 is a block diagram showing a schematic con-
figuration of a base station apparatus 3 according to
an embodiment of the present invention;
Fig. 2 is a block diagram showing a schematic con-
figuration of a mobile station apparatus 1 according
to the embodiment of the present invention;
Fig. 3 is a sequence chart concerning measurement
processing of the mobile station apparatus 1 accord-
ing to the embodiment of the present invention;
Fig. 4 is a flow chart showing a parameter adjustment
process by the mobile station apparatus 1 according
to a first embodiment of the present invention;
Fig. 5 is an illustration showing whether or not pa-
rameter adjustment is performed when the mobile
station apparatus 1 according to the first embodi-
ment of the present invention compares reception
qualities of carrier components (cells);
Fig. 6 is a flow chart showing a parameter adjustment
process by the mobile station apparatus 1 according
to a second embodiment of the present invention;
Fig. 7 is an illustration showing whether or not pa-

rameter adjustment is performed when the mobile
station apparatus 1 according to the second embod-
iment of the present invention compares a reception
quality for each carrier component (cell) ;
Fig. 8 is a flow chart showing a parameter adjustment
process by the mobile station apparatus 1 according
to a third embodiment of the present invention;
Fig. 9 is a flow chart showing a parameter adjustment
process when a reference cell is specified in the mo-
bile station apparatus 1 according to the third em-
bodiment of the present invention;
Fig. 10 is one example of a table referred to to specify
a cell for which a parameter adjustment process is
implemented or not for each event condition when
the base station apparatus 3 according to the third
embodiment of the present invention informs the mo-
bile station apparatus 1 of the event condition;
Fig. 11 is an illustration showing one example of in-
crease and decrease of reception frequency bands
using Carrier Aggregation;
Fig. 12 is an illustration explaining cells to be meas-
ured and a measurement method;
Fig. 13 is an illustration showing one example of a
communication network configuration according to
the embodiment of the present invention; and
Fig. 14 is an illustration showing an example of cor-
respondence relation of configured downlink com-
ponent carrier and uplink component carrier when
the mobile station apparatus 1 according to the em-
bodiment of the present invention performs Carrier
Aggregation.

Best Modes for Carrying Out the Invention

[0056] Carrier Aggregation, a handover parameter,
and a physical channel concerning the present invention
will be simply described before describing embodiments
of the present invention.

(1) Carrier Aggregation

[0057] Fig. 11 is an illustration showing one example
of increase and decrease of reception frequency bands
using Carrier Aggregation. Bands 1 to 3 show downlink
frequency bands (component carriers) transmitted by a
base station apparatus, respectively, and a plurality of
frequency bands can be simultaneously used for con-
nection to one mobile station apparatus by Carrier Ag-
gregation. The Bands 1 to 3 are different frequencies,
respectively. It is to be noted that transmission band-
widths of the frequency bands of the Bands 1 to 3 may
respectively be the same as each other, or a part or all
of the transmission bandwidths may be different from
each other. In addition, the Bands 1 to 3 may be contig-
uous frequency bands, or may be discontiguous frequen-
cy bands. Each frequency band may be a frequency band
available only for a mobile station apparatus of Advanced
EUTRA, or may be a frequency band available for both
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the mobile station apparatus of Advanced EUTRA and a
mobile station apparatus of EUTRA. A mobile station ap-
paratus of the example can simultaneously receive up to
three 20 MHz frequency bands, and a total of reception
bandwidths is 60 MHz.
[0058] In an example shown in Fig. 11, at a certain time
Time 1, the mobile station apparatus communicates with
the base station apparatus using 20 MHz of the Band 3
and simultaneously measures the Bands 1 to 2. In addi-
tion, at another certain time Time 2, the Band 2 is added
to the mobile station apparatus, which communicates
with the base station apparatus using a total of 40 MHz
of the Bands 2 and 3 and simultaneously measures the
Band 1. In addition, at still another certain time Time 3,
the Band 1 is further added to the mobile station appa-
ratus, which communicates with the base station appa-
ratus using a total of 60 MHz of the Bands 1 to 3. In
addition, at yet still another certain time Time 4, the Band
2 is eliminated from the mobile station apparatus, which
communicates with the base station apparatus using a
total of 40 MHz of the Bands 1 and 3 and simultaneously
measures the Band 2. As described above, it becomes
possible to significantly improve a data rate without large-
ly changing a configuration of the base station apparatus
by using Carrier Aggregation. It is to be noted that time
lengths of the Times 1 to 4 are variable, and there is no
necessity that each time length is the same as each other.
[0059] When using a communication system in which
GI (Guard Interval) called CP (Cyclic Prefix) for each sym-
bol is provided as OFDMA (Orthogonal Frequency Divi-
sion Multiplexing Access), OFDM symbol timing of each
frequency band used for Carrier Aggregation is prefera-
bly equal to each other. Equal OFDM symbol timing
means that a difference of reception timing of an OFDM
symbol of each frequency band falls within a length of
the CP at a reception antenna end of the mobile station
apparatus. In addition, it is also possible to apply the
above-mentioned Carrier Aggregation to uplink frequen-
cy bands transmitted by the mobile station apparatus.
When Carrier Aggregation is applied to the uplink fre-
quency bands, it is preferable that transmission timing of
the uplink frequency bands is the same as each other or
a difference of the transmission timing falls within the
length of the CP.

(2) Handover parameter

[0060] Handover parameters mean a semi-static plu-
rality of parameter groups that the base station apparatus
holds therein to make the mobile station apparatus de-
termine timing of handover execution. Here, handover in
EUTRA and a handover parameter will be described.
Handover is started by reporting satisfaction of an event
condition to the base station apparatus when the base
station apparatus informs the mobile station apparatus
of the event condition applied to a reception quality (Ms)
of a currently connected cell (serving cell) and a reception
quality (Mn) of the other cell (neighboring cell), and the

event condition is satisfied. The reception qualities can
be obtained when the mobile station apparatus measures
RSRP (Reference Signal Received Power) or a RSRQ
(Reference Signal Received Quality) of a downlink ref-
erence signal.
[0061] An event condition concerning handover (also
referred to as a handover condition) typically means that
an offset value (Oc) set for each cell and an offset value
(Of) set for each frequency band are added to respective
reception qualities of a serving cell and a neighboring
cell, and that compared is a result obtained by further
adding an offset value (Off) for an event to the reception
quality of the serving cell, and the event condition is sat-
isfied when the reception quality of the neighboring cell
exceeds that of the serving cell. In addition, the base
station apparatus informs the mobile station apparatus
of hysteresis that adjusts the reception quality of the
neighboring cell and a TTT (Time To Trigger), which is
a time required until the handover condition is satisfied,
so that the handover does not occur frequently. Namely,
the handover parameter includes the offset value for
each cell, the offset value for each frequency band, the
offset value for the event, the hysteresis, and the TTT.
[0062] Fig. 12 is an illustration explaining cells to be
measured and a measurement method. A correspond-
ence relation for each cell concerning event determina-
tion will be described using Fig. 12. Cells A1 and A2 of
Fig. 12 are the cells arranged spatially in the same area
and operated with a frequency F1 and a frequency F2
different from each other. Similarly, cells B1 and B2 are
also the cells arranged spatially in the same area and
operated with the frequencies F1 to F2 different from
each other. At this time, when a serving cell is the cell
A2, handover from the cell A2 to the cell A1 or to the cell
B1 is the inter-frequency handover, and an offset value
of the cell A2 (Oc_A2), an offset value of the frequency
F2 (Of_F2), and the offset value for the event (Off) are
added to the cell A2. In addition, an offset value of the
cell A1 (Oc_A1), an offset value of the frequency F1
(Of_F1), and the hysteresis are added to the cell A1. In
addition, an offset value of the cell B1 (Oc_B1), the offset
value of the frequency F1 (Of_F1), and the hysteresis
are added to the cell B1. In addition, handover from the
cell A2 to the cell B2 is an intra-frequency handover, and
the offset value of the cell A2 (Oc_A2) and the offset
value for the event (Off) are added to the cell A2. In ad-
dition, an offset value of the cell B2 (Oc_B2) and the
hysteresis are added to the cell B2. The hysteresis and
the TTT that are used for the handover condition are set
for each frequency band. Negative values may be set to
the offset values and the hysteresis.
[0063] Further, it is also possible for the base station
apparatus to specify a scaling factor for shortening (or
extending) the TTT in order to reduce a time required
until the handover condition is satisfied according to a
moving speed of the mobile station apparatus. Namely,
the scaling factor is used to shorten (or extend) the time
required until the handover condition is satisfied. The
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base station apparatus can specify the scaling factor for
each moving speed of the mobile station apparatus, and
for example, the base station apparatus can also specify
different scaling factors to the mobile station apparatus
when the mobile station apparatus is moving at high
speed and when it is moving at medium speed slower
than the high speed. The base station apparatus can also
assign a different scaling factor for each mobile station
apparatus. When 0.5 is specified from the base station
apparatus as the scaling factor at the time of high speed
movement, and the mobile station apparatus is deter-
mined to be moving at high speed, the mobile station
apparatus sets as the TTT a value obtained by multiplying
0.5 to the informed TTT, and then performs event deter-
mination. As described above, since the scaling factor
and the moving speed (moving speed information) are
also related to the handover condition, they are also in-
cluded in the handover parameter. The moving speed
information is generated in the mobile station apparatus
according to the number of handovers having occurred
within a predetermined time in the mobile station appa-
ratus.

(3) Physical channel

[0064] A physical channel (or a physical signal) used
in EUTRA and Advanced EUTRA will be described.
There is a possibility that the physical channel may be
added or a structure thereof may be changed in the future
in EUTRA and Advanced EUTRA, but even when the
physical channel is changed, a description of each em-
bodiment of the present invention is not influenced by
the change.
[0065] A synchronization signal is used by the mobile
station apparatus to detect at the base station quickly
apparatus (or a relay station apparatus). The synchroni-
zation signal includes three types of primary synchroni-
zation signals and a secondary synchronization signal
composed of thirty-one types of codes arranged alter-
nately in a frequency domain, and 504 kinds of cell iden-
tifiers (cell IDs) that identify the base station apparatus
and frame timing for radio synchronization are indicated
according to a combination of the primary synchroniza-
tion signal and the secondary synchronization signal. The
mobile station apparatus specifies a cell ID received by
cell searching.
[0066] PBCH (Physical Broadcast Channel) is trans-
mitted in order to inform of a control parameter (broadcast
information) used in common in the mobile station appa-
ratuses in the cell. The broadcast information that is not
informed by the physical broadcast channel is transmit-
ted using a physical downlink shared channel, while a
radio resource is informed of by a physical downlink com-
mon channel. As the broadcast information, access re-
striction information, a cell global ID that indicates an
identifier for an individual cell, or the like is informed of.
[0067] The downlink reference signal is a pilot signal
transmitted for each cell with predetermined electric pow-

er. In addition, the downlink reference signal is the known
signal periodically repeated at a frequency-time position
based on a predetermined rule. The mobile station ap-
paratus measures the reception quality for each cell by
receiving the downlink reference signal. In addition, the
mobile station apparatus uses the downlink reference
signal as the physical downlink common channel trans-
mitted simultaneously with the downlink reference signal
or also as a reference signal for demodulating the phys-
ical downlink shared channel. A sequence that can be
uniquely identified for each cell is used for a sequence
used for the downlink reference signal. It is to be noted
that although the downlink reference signal may be de-
scribed as a cell-dedicated RS (Cell-specific reference
signal), an application and a meaning thereof are the
same as those of the downlink reference signal.
[0068] A PDCCH (Physical Downlink Common Chan-
nel) is transmitted with several OFDM symbols from a
head of each subframe and is used in order to instruct
to the mobile station apparatus radio resource allocation
information in accordance with scheduling of the base
station apparatus and an adjusted amount of increase
and decrease of transmission power. The mobile station
apparatus receives the downlink common control chan-
nel before transmitting and receiving the downlink data
(downlink traffic data) and a control message, and needs
to obtain uplink grant at the time of transmission and the
radio resource allocation information from downlink grant
at the time of reception.
[0069] The PDSCH (Physical Downlink Shared Chan-
nel) is also used to inform of paging information and a
part of the broadcast information other than the downlink
data. The radio resource allocation information of the
physical downlink shared channel is indicated by the
physical downlink common channel.
[0070] A PUSCH (Physical Uplink Shared Channel)
mainly transmits uplink data (uplink traffic data), and can
include control data, such as a downlink reception quality
and ACK/NACK. In addition, radio resource allocation
information of the physical uplink shared channel is indi-
cated by the physical downlink common channel similarly
to the downlink.
[0071] A PRACH (Physical Random Access Channel)
is the channel used to inform of a preamble sequence
and has a guard time. The physical random access chan-
nel is used as an access procedure to the base station
apparatus from the mobile station apparatus in which up-
link transmission timing is in an asynchronous state, and
is used for a radio resource request or adjustment of up-
link transmission timing. It is to be noted that detailed
description of physical channels other than the above will
be omitted since they are not related to each embodiment
of the present invention.

[Example of communication network configuration of the 
present invention]

[0072] Fig. 13 is an illustration showing one example
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of a communication network configuration according to
the embodiment of the present invention. When a mobile
station apparatus 1 can be connected to a base station
apparatus 3 by simultaneously using a plurality of fre-
quency bands (component carriers, the Bands 1 to 3) by
Carrier Aggregation, as a communication network con-
figuration, such a configuration is preferred from a view-
point of simplifying control that one certain base station
apparatus 3 comprises transmission apparatuses 11 to
13 (reception apparatuses 21 to 23, which are not shown)
for each plurality of frequency bands, and that each fre-
quency band is controlled by the one base station appa-
ratus 3. However, the communication network configu-
ration may be the one in which the base station apparatus
3 performs transmission in the plurality of frequency
bands using one transmission apparatus for reasons that
the plurality of frequency bands is contiguous frequency
bands, etc. Communicable ranges of the respective fre-
quency bands controlled by the transmission apparatus
of the base station apparatus 3 are considered as cells,
and the cells exist spatially in the same area. At this time,
areas (cells) covered by the respective frequency bands
may be different in size, i.e., different in radius, respec-
tively. However, it is to be noted that although each area
of a frequency of a carrier component formed by the base
station apparatus 3 will be described by referring to as
the cell in a description below, the description may differ
from a definition of the cell in an actually operated com-
munication system. For example, in a certain communi-
cation system, a component carrier used by Carrier Ag-
gregation may be defined as a simple additional radio
resource instead of the cell. A definition of the cell in the
description below might be different from a definition of
the cell in the actually operated communication system
by the component carrier being referred to as the cell in
the present description.

[Example of correspondence relation of component car-
rier]

[0073] Fig. 14 is an illustration showing an example of
a correspondence relation of configured downlink com-
ponent carrier and uplink component carrier when the
mobile station apparatus 1 according to the embodiment
of the present invention performs Carrier Aggregation. A
downlink component carrier DL_CC1 corresponds to an
uplink component carrier UL_CC1. Namely, ACK/NACK
of data and a feedback of a reception quality that have
been received by the DL_CC1 are transmitted by the
UL_CC1. In addition, there may also be a case where a
plurality of downlink component carriers corresponds to
the uplink component carrier. In the example shown in
Fig. 14, ACK/NACK of data and the feedback of the re-
ception quality that have been received by the DL_CC2
and a DL_CC3 are both transmitted by an UL_CC2.
[0074] The mobile station apparatus 1 selects a cell
using a usual cell search procedure without being par-
ticularly conscious from which base station apparatus 3

the downlink component carrier is transmitted or by which
base station apparatus 3 the uplink component carrier is
received. Subsequently, from broadcast information of
the selected cell, the mobile station apparatus 1 obtains
information, such as a frequency band and a bandwidth
of the uplink component carrier to which the downlink
component carrier corresponds. The base station appa-
ratus 3 may individually set a correspondence relation of
the downlink component carrier and the uplink compo-
nent carrier for each mobile station apparatus 1. The mo-
bile station apparatus 1 starts Carrier Aggregation based
on an instruction of the base station apparatus 3, and
starts transmission and reception with respect to a plu-
rality of component carriers.
[0075] Hereinafter, preferred embodiments of the
present invention will be described in detail based on
accompanying drawings while considering the above
points.
[0076] Hereinafter, the embodiments of the present in-
vention will be described with reference to the drawings.

<First embodiment>

[0077] A first embodiment of the present invention will
be described hereinafter. The embodiment relates to a
method for adjusting a parameter of an event condition
for the mobile station apparatus 1 to efficiently perform
event determination when the mobile station apparatus
1 uses a plurality of downlink frequency bands (downlink
component carriers) by Carrier Aggregation.
[0078] Fig. 1 is a block diagram showing a schematic
configuration of the base station apparatus 3 according
to the embodiment of the present invention. This base
station apparatus 3 includes: a reception unit 101; a de-
modulation unit 103; a decoding unit 105; an higher layer
107; an encoding unit 109; a modulation unit 111; an RS
generation unit 113; a multiplexing unit 115; a transmis-
sion unit 117; and a control unit 119.
[0079] The higher layer 107 inputs downlink data and
downlink control data into the encoding unit 109. The
encoding unit 109 encodes the input data and inputs it
into the modulation unit 111. The modulation unit 111
modulates the encoded signal. In addition, a signal output
from the modulation unit 111 and a downlink reference
signal generated by the RS generation unit 113 are
mapped in a frequency domain by the multiplexing unit
115. An output signal from the multiplexing unit 115 is
input into the transmission unit 117. The transmission
unit 117 converts the signal of the frequency domain into
a signal of a time domain, places the converted signal
on a carrier with a given frequency to perform power am-
plification, and transmits the converted signal.
[0080] The higher layer 107 sets an event condition for
each mobile station apparatus 1. The event condition and
a handover parameter that have been output from the
higher layer 107 are input into the encoding unit 109 and
the modulation unit 111 as the downlink data when the
event condition needs to be set, and are allocated ap-
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propriately in a physical broadcast channel or a physical
downlink shared channel to be transmitted as transmis-
sion signals. The physical downlink shared channel in
which the handover parameter transmitted by the base
station apparatus 3 has been allocated typically config-
ures a layer 3 message (RRC message).
[0081] In addition, the reception unit 101 converts the
signal received from the mobile station apparatus. 1 into
a digital signal of a baseband. The digital signal is input
into the demodulation unit 103 to be demodulated. The
signal demodulated by the demodulation unit 103 is sub-
sequently input into the decoding unit 105 to be decoded,
and uplink control data and uplink data that have been
properly decoded are output to the higher layer 107. Con-
trol information concerning scheduling required for con-
trol of the above-described each block is input into the
control unit 119 from the higher layer 107, and the control
information related to transmission is properly input from
the control unit 119 as transmission control information
into the each block of the encoding unit 109, the modu-
lation unit 111, the RS generation unit 113, the multiplex-
ing unit 115, and the transmission unit 117, and the con-
trol information related to reception is properly input from
the control unit 119 as reception control information into
the each block of the reception unit 101, the demodulation
unit 103, and the decoding unit 105. In Fig. 1, components
of the base station apparatus 3 other than the above are
omitted since they are not related to the embodiment.
[0082] It is to be noted that although the handover pa-
rameter is preferably managed for each base station ap-
paratus 3, a management method may be employed in
which a control station apparatus upper than the base
station apparatus 3 manages the handover parameter,
and the upper control station apparatus suitably informs
the base station apparatus 3 of the handover parameter
or informs the base station apparatus 3 of the handover
parameter according to a request of the base station ap-
paratus 3.
[0083] Fig. 2 is a block diagram showing a schematic
configuration of the mobile station apparatus 1 according
to the embodiment of the present invention. The mobile
station apparatus 1 includes: a reception unit 201; a de-
modulation unit 203; a decoding unit 205; a measurement
processing unit 207; an event determination unit 209; a
random access generation unit 211; an encoding unit
213; a modulation unit 215; a transmission unit 217; a
transmission band setting unit 219; a control unit 221; an
higher layer 223; and a cell determination unit 225. Prior
to reception, control information is input into the control
unit 221 from the higher layer 223, and control information
concerning reception is properly input as reception con-
trol information into the reception unit 201, the demodu-
lation unit 203, and the decoding unit 205. The reception
control information includes information, such as recep-
tion timing concerning each channel, a multiplexing
method, and radio resource allocation information in ad-
dition to information on the reception frequency band.
The mobile station apparatus 1 may comprise a plurality

of reception units 201 and transmission units 217.
[0084] A reception signal is received by the reception
unit 201. The reception unit 201 receives the signal in a
frequency band specified by the reception control infor-
mation. The received signal is input into the demodulation
unit 203. The demodulation unit 203 demodulates the
received signal, inputs the signal into the decoding unit
205 to properly decode downlink data and downlink con-
trol data, and inputs the each decoded data into the high-
er layer 223. When a handover parameter is decoded,
the handover parameter is input into the event determi-
nation unit 209. In addition, the handover parameter may
be input into the event determination unit 209 from the
higher layer 223. The measurement processing unit 207
performs measurement processing of reception qualities
of a downlink reference signal for each cell and meas-
urement processing based on a measurement result of
a reception error rate of the physical downlink common
channel or the physical downlink shared channel, and
generates measurement information obtained by aver-
aging (filtering) the measured reception qualities for each
sample to then output the measurement information to
the higher layer 223 and also to the event determination
unit 209, if necessary.
[0085] If the mobile station apparatus 1 is being con-
nected using Carrier Aggregation, carrier component in-
formation, which is the information for uniquely specifying
a component carrier being connected by Carrier Aggre-
gation, is input in the event determination unit 209 in ad-
dition to an event condition, the handover parameter, and
the measurement information. The carrier component in-
formation may be any kind of form if it is the information
on which the mobile station apparatus 1 can discriminate
the component carrier being connected using Carrier Ag-
gregation currently used for connection. For example,
the carrier component information can also include AR-
FCN (Absolute Radio Frequency Channel Number) and
a cell ID.
[0086] The event determination unit 209 inputs the in-
put carrier component information into the cell determi-
nation unit 225. The cell determination unit 225 performs
cell determination process in which a relation of each cell
(carrier component) of a frequency to be measured is
determined from the input carrier component information,
and outputs cell determination result information, which
is the determination result from the cell determination
process, to the event determination unit 209. The cell
determination result information indicates information on
whether or not to adjust the handover parameter for each
cell. In addition, the event determination unit 209 per-
forms event determination process for evaluating wheth-
er or not the event condition (handover condition) is sat-
isfied based on the input event condition, handover pa-
rameter, measurement information, and cell determina-
tion result information. Subsequently, when the event
condition is satisfied, the event determination unit 209
outputs event information indicating the satisfied event
condition to the higher layer 223. In the event information
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included are an event identifier (Event ID) that indicates
at least a type of the satisfied event condition and the
cell ID of the cell (carrier component) whose event con-
dition has been satisfied. When a carrier component ID,
which is the ID assigned for each carrier component, is
used in order to identify the connected carrier compo-
nent, the event determination unit 209 can also include
the carrier component ID instead of the cell ID. The carrier
component ID is assigned whenever the carrier compo-
nent connected by Carrier Aggregation is instructed from
the base station apparatus 3. The event determination
unit 209 and the cell determination unit 225 can also
serve as sub-function blocks of the higher layer 223. The
event condition is informed by the higher layer 223.
[0087] In addition, prior to transmission, control infor-
mation is input into the control unit 221 by the higher layer
223, and control information concerning transmission is
appropriately input as transmission control information
into the random access generation unit 211, the encoding
unit 213, the modulation unit 215, and the transmission
band setting unit 219. As uplink scheduling information
of the transmission signal, the transmission control infor-
mation includes information, such as encoding informa-
tion, modulation information, information on a transmis-
sion frequency band, transmission timing concerning
each channel, the multiplexing method, and radio re-
source allocation information. Random access informa-
tion is input into the random access generation unit 211,
and random access data is generated in the random ac-
cess generation unit 211. Preamble information, radio
resource information for transmission, etc. are included
in the random access information.
[0088] Uplink data and uplink control data are input
into the encoding unit 213 by the higher layer 223 in ad-
dition to the random access data. The encoding unit 213
appropriately encodes each data according to the trans-
mission control information and outputs the encoded data
to the modulation unit 215. The modulation unit 215 mod-
ulates the input from the encoding unit 213. The trans-
mission band setting unit 219 sets a frequency band that
is transmitted to the each transmission unit 217. The
transmission unit 217 maps the output from the modula-
tion unit 215 in a frequency domain and converts a signal
in the frequency domain into a signal of a time domain,
and places the converted signal on a carrier with a given
frequency to perform power amplification, and transmits
the converted signal. In addition, the event information
input into the higher layer 223 is input as uplink data into
the encoding unit 213 and the modulation unit 215, and
the uplink data is appropriately allocated in a physical
uplink shared channel to be transmitted as a transmission
signal. The physical uplink shared channel in which the
event information transmitted by the mobile station ap-
paratus 1 has been allocated typically configures the lay-
er 3 message (RRC message). In Fig. 2, components of
the mobile station apparatus 1 other than the above are
omitted since they are not related to the embodiment.
[0089] In addition, a correspondence relation similar

to correspondence relations shown in Figs. 13 and 14,
respectively can be applied to a correspondence relation
of a communication network configuration of a commu-
nication system in which the base station apparatus 3
and the mobile station apparatus 1 are arranged, and a
frequency band.
[0090] Fig. 3 is a sequence chart concerning measure-
ment processing of the mobile station apparatus 1 ac-
cording to the embodiment of the present invention. A
method of an event determination process concerning
the present invention will be described using the se-
quence chart of Fig. 3. There exist the mobile station
apparatus 1 and a frequency of a carrier component 1 to
a frequency of a carrier component 4 (component carriers
1 to 4) in Fig. 3, and the process is started from a state
where the mobile station apparatus 1 is being connected
to the base station apparatus 3 using a frequency band
of the frequency of the carrier component 1 to the fre-
quency of the carrier component 3 by Carrier Aggregation
(Carrier Aggregation state). The frequency of the carrier
component 1 to the frequency of the carrier component
3 are different frequency bands from each other. The
mobile station apparatus 1 receives spatially in the same
place the frequency of the carrier component 1 to the
frequency of the carrier component 3 to which Carrier
Aggregation is performed. However, a cell radius of the
frequency of the each carrier component may be different
from each other. The frequency of the carrier component
4 has not been connected to the mobile station apparatus
1. The frequency of the carrier component 4 may be the
same frequency as any of the frequency of the carrier
component 1 to the frequency of the carrier component
3, and may be the different frequency therefrom. The
frequency of the carrier component 4 may be a frequency
used by another base station apparatus 3 disconnected
to the mobile station apparatus 1.
[0091] Unless there is a particular description, a fre-
quency of a carrier component means a set of a downlink
component carrier and an uplink component carrier cor-
responding to the downlink component carrier. In addi-
tion, transmission to the frequency of the carrier compo-
nent from the mobile station apparatus 1 in Fig. 3 means
transmission to the base station apparatus 3 using the
uplink component carrier, and transmission to the mobile
station apparatus 1 from the frequency of the carrier com-
ponent means transmission to the mobile station appa-
ratus 1 from the base station apparatus 3 using the down-
link component carrier. Hereinafter, there is a case where
the frequency of the carrier component is suitably de-
scribed by simply referring to it as the carrier component
or the cell. A cell of a frequency of a carrier component
measured by the mobile station apparatus 1 for event
determination is particularly referred to as a cell to be
measured. It is to be noted that although downlink or
uplink radio resource allocation information by the phys-
ical downlink common channel is actually required prior
to transmission and reception of each control message,
the information is omitted in the drawings and in the de-
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scription.
[0092] The base station apparatus 3 transmits meas-
urement control information to the mobile station appa-
ratus 1 using any of the frequencies of the carrier com-
ponents (step S101). In the measurement control infor-
mation, included are the event condition and the hando-
ver parameter (each parameter used for comparison of
a reception quality for each cell to be measured and com-
parison of the reception quality of the cell to be measured
with a threshold value (the offset value for each cell, the
offset value for each frequency band, the hysteresis, the
TTT), and the scaling factor). The measurement control
information is set for each frequency band. In addition,
the measurement control information may be transmitted
as the broadcast information as common information in
the cell, and may be transmitted as individual information
on the connected mobile station apparatus 1. In addition,
only the measurement control information may be trans-
mitted as the layer 3 message, may be transmitted to-
gether with the layer 3 message concerning radio con-
nection setting or radio connection setting change of the
mobile station apparatus 1, and may be transmitted to-
gether with the downlink data. In addition, the measure-
ment control information may be transmitted by being
distributed into the plurality of layer 3 messages. Radio
connection setting is, for example, RRC Connection Set-
up, and radio connection setting change is, for example,
RRC Connection Reconfiguration.
[0093] The mobile station apparatus 1 continues hold-
ing the measurement control information transmitted
from the base station apparatus 3 inside the mobile sta-
tion apparatus 1 until it receives new measurement con-
trol information or until it completes connection to the
base station apparatus 3. After holding the measurement
control information, the mobile station apparatus 1 cal-
culates mobile station apparatus speed information by
determining one’s own moving speed (step S103). Mov-
ing speed information is determined by comparing with
a threshold value the number of cells moved by handover
within a predetermined time. The base station apparatus
3 informs the mobile station apparatus of the predeter-
mined time and the threshold value that are used for de-
termination. If, for example, the number of cells is less
than a threshold value 1, the mobile station apparatus 1
determines the moving speed to be a speed S1, and if
not less than the threshold value 1 and less than a thresh-
old value 2, it determines to be a speed S2, and if not
less than the threshold value 2, it determines to be a
speed S3. The mobile station apparatus 1 can determine
a further detailed moving speed by increasing the number
of threshold values. The mobile station apparatus 1 holds
the moving speed information determined by determining
the moving speed inside the mobile station apparatus 1
as the handover parameter.
[0094] Subsequently, the mobile station apparatus 1
receives a downlink reference signal in the respective
carrier components, respectively (step S105), and a re-
ception quality is measured for each carrier component.

Additionally, the mobile station apparatus 1 adds to the
measured reception quality an offset value for each cell
as the handover parameter, an offset value for each fre-
quency band, an offset value for an event, and hysteresis
in order to calculate the reception quality for each carrier
component to be measured. Additionally the mobile sta-
tion apparatus 1 compares the reception quality for each
carrier component (cell) using the calculated reception
quality, and determines whether or not the event condi-
tion is satisfied based on a time (TTT) required until the
event condition is satisfied (step S107).
[0095] The mobile station apparatus 1 of the embodi-
ment determines a relation for each carrier component
from the carrier component information in event determi-
nation, and the event determination is performed after
performing a parameter adjustment process that corrects
a parameter used for the event condition according to a
determination result. Additionally, when the event condi-
tion is satisfied, the mobile station apparatus 1 makes
the satisfied event information included in a measure-
ment report as the layer 3 message, and transmits the
measurement report to the base station apparatus 3 us-
ing any of the connected carrier components (step S109).
Although the mobile station apparatus 1 transmits the
measurement report to the frequency of the carrier com-
ponent 1 in Fig. 3, the measurement report may be trans-
mitted to the other connected frequency of the carrier
component 2 or frequency of the carrier component 3.
The measurement report is, for example, a Measurement
Report as the layer 3 message.
[0096] Fig. 4 is a flow chart showing a parameter ad-
justment process by the mobile station apparatus 1 ac-
cording to the first embodiment of the present invention.
The parameter adjustment process is executed as a part
of processing when the reception quality is compared for
each carrier component (cell) in the event determination
process of Fig. 3. The mobile station apparatus 1 per-
forms a cell determination process in which it is deter-
mined from carrier component information whether or not
a cell to be measured is being connected using Carrier
Aggregation (step S201) . For example, if comparing the
reception qualities of the frequency of the carrier com-
ponent 1 and the frequency of the carrier component 2
in Fig. 3, the mobile station apparatus 1 determines that
the cell to be measured is being connected using Carrier
Aggregation, performs parameter adjustment, and the
adjusted value is used (step S203). Meanwhile, if com-
paring the reception qualities of the frequency of the car-
rier component 1 and the frequency of the carrier com-
ponent 4 in Fig. 3, the mobile station apparatus 1 deter-
mines that the cell to be measured is not being connected
using Carrier Aggregation, does not perform parameter
adjustment, and the informed value is used as it is (step
S205) .
[0097] Here, parameter adjustment is performed by
correcting any of the handover parameters so as to be a
value different from a value informed by the base station
apparatus 3. For example, the offset value (Off) for the
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event is increased. Alternatively, the hysteresis to adjust
a reception quality of a neighboring cell is reduced. Al-
ternatively, the time (TTT) to show the time required until
the event condition is satisfied is extended.
[0098] In addition, there is a method for correcting the
informed event condition by adding a new handover pa-
rameter to the event condition as an other control content
of the parameter adjustment. For example, an offset val-
ue (COff) for the carrier component being connected us-
ing Carrier Aggregation is added to the reception quality
of the measured carrier component. In addition, in a case
where the parameter adjustment is performed by setting
the above-described respective handover parameters
(the TTT, the Off, the Hysteresis, and the COff) to be
infinity, respectively, the event condition may be made
not to be satisfied. It is to be noted that any parameter
adjustment method may be used without limiting to the
above-indicated correction method as long as the param-
eter adjustment method is the method with which satis-
faction of the event condition is more suppressed than
usual.
[0099] Fig. 5 is an illustration showing whether or not
parameter adjustment is performed when the mobile sta-
tion apparatus 1 according to the first embodiment of the
present invention compares the reception qualities of the
carrier components (cells). Cells A1 to A3 are the cells
arranged spatially in the same area and operated in fre-
quencies F1 to F3 different from each other. Similarly,
cells B1 and B2 are also the cells arranged spatially in
the same area and operated in the frequencies F1 to F2
different from each other. At this time, when the cells A1
and A2 are connected to a certain mobile station appa-
ratus 1 using Carrier Aggregation and when the mobile
station apparatus 1 compares reception qualities of the
cells A1 and A2 with each other, the mobile station ap-
paratus 1 performs parameter adjustment. When the mo-
bile station apparatus 1 compares the reception qualities
of the other cells, parameter adjustment is not performed
(for example, comparison of the cell A1 and the cell B1) .
[0100] As described above, in the first embodiment,
parameter adjustment used for the event condition is im-
plemented when the reception quality is compared for
each connected carrier component using Carrier Aggre-
gation. Namely, when two carrier components to be com-
pared are being connected using Carrier Aggregation,
satisfaction of the event condition is suppressed in the
carrier components when the mobile station apparatus
1 performs parameter adjustment.
[0101] As described above, the mobile station appa-
ratus 1 appropriately adjusts the parameter based on the
handover parameter informed by the base station appa-
ratus 3 and the carrier component information that indi-
cates whether or not the carrier component is being con-
nected using Carrier Aggregation. Consequently, the
mobile station apparatus 1 appropriately sets the event
condition for each measured carrier component to per-
form event determination, thus enabling to perform effi-
cient event determination. When the mobile station ap-

paratus 1 performs parameter adjustment, satisfaction
of the event condition is suppressed more than usual. As
described above, since an unnecessary event condition
is not satisfied and report of event information is sup-
pressed from occurring, power consumption in the mobile
station apparatus 1 can be reduced. In addition, since a
probability of communication disconnection and a prob-
ability of handover failure associated with unnecessary
handover processing are reduced, a communication
quality in the mobile station apparatus 1 improves. In
addition, since a radio resource for reporting the event
information is suppressed from being consumed, a utili-
zation efficiency of the radio resource improves. Since
the base station apparatus 3 controls the handover based
on the measurement report from the mobile station ap-
paratus 1, complex control becomes unnecessary, thus
resulting in the reduced complexity of scheduling.

<Second embodiment>

[0102] A second embodiment of the present invention
will be described hereinafter. The embodiment relates to
a method for adjusting a parameter of an event condition
for the mobile station apparatus 1 to efficiently perform
event determination when a reference cell is set when
the mobile station apparatus 1 compares a reception
quality of each carrier component.
[0103] Since configurations of the base station appa-
ratus 3 and the mobile station apparatus 1 of the embod-
iment may be the same as in the first embodiment, a
description of the configurations will be omitted. Howev-
er, the configurations differ in a point where reference
cell information is included in carrier component informa-
tion input into the event determination unit of the mobile
station apparatus 1. In addition, a correspondence rela-
tion similar to the correspondence relations shown in
Figs. 13 and 14, respectively can be applied to a corre-
spondence relation of a communication network config-
uration of a communication system in which the base
station apparatus 3 and the mobile station apparatus 1
are arranged, and a frequency band. A sequence chart
concerning event determination may be the same as Fig.
3.
[0104] A carrier component (reference cell) used as a
criterion when the mobile station apparatus 1 compares
the reception quality for each carrier component may be
called an anchor component carrier (set of an anchor
uplink component carrier and an anchor downlink com-
ponent carrier) or an anchor cell. The reference cell may
be common for each cell, and may be individually spec-
ified for each mobile station apparatus 1. The reference
cell may be explicitly specified from the base station ap-
paratus 3 to the mobile station apparatus 1, or may be
implicitly specified. The mobile station apparatus 1 may
select the reference cell with an arbitrary method, and
the selected result may be reported to the base station
apparatus 3. The mobile station apparatus 1 may receive
the physical downlink common channel of only the carrier
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component as the reference cell, or may perform meas-
urement of the downlink reception quality of only the car-
rier component as the reference cell. The base station
apparatus 3 may set the event condition only for com-
parison with the carrier component as the reference cell.
As described above, since a measurement method fo-
cused on the carrier component as the reference cell can
be performed by setting the reference cell for the mobile
station apparatus 1, control required for measurement
processing of the mobile station apparatus 1 is simplified.
[0105] Fig. 6 is a flow chart showing parameter adjust-
ment processing by the mobile station apparatus 1 ac-
cording to the second embodiment of the present inven-
tion. The mobile station apparatus 1 performs cell deter-
mination processing in which it is determined from carrier
component information whether or not a cell to be meas-
ured is being connected using Carrier Aggregation (step
S301). In addition, the mobile station apparatus 1 under-
stands which carrier component the reference cell is. If
the cell to be measured is being connected using Carrier
Aggregation, the mobile station apparatus 1 performs pa-
rameter adjustment and uses the adjusted value (step
S303). Meanwhile, if the cell to be measured is not being
connected using Carrier Aggregation, the mobile station
apparatus 1 determines whether or not the cell to be
measured is a comparison with the reference cell (step
S305). If the cell to be measured is the comparison with
the reference cell, the mobile station apparatus 1 does
not perform parameter adjustment and uses the informed
value as it is (step S307).
[0106] Namely, carrier component information in the
second embodiment needs to include at least information
on whether or not the carrier component whose reception
quality is compared by the mobile station apparatus 1 is
being connected using Carrier Aggregation, and infor-
mation with which the reference cell can be identified.
Since the method described in the first embodiment can
be used as the method of parameter adjustment, a de-
scription of the method will be omitted.
[0107] Fig. 7 is an illustration showing whether or not
parameter adjustment is performed when the mobile sta-
tion apparatus 1 according to the second embodiment of
the present invention compares a reception quality for
each carrier component (cell). Since each component of
Fig. 7 is the same as in Fig. 5, details are omitted. How-
ever, the cell A2 is the reference cell. At this time, when
the cells A1 and A2 are being connected to a certain
mobile station apparatus 1 using Carrier Aggregation and
when the mobile station apparatus 1 compares reception
qualities of the cells A1 and A2, the mobile station appa-
ratus 1 performs parameter adjustment. When the mobile
station apparatus 1 compares the reception qualities of
the cells other than the cells A1 and A2, the mobile station
apparatus 1 does not perform parameter adjustment (for
example, comparison of the cell A1 and the cell B1) if the
comparison is the comparison of the reception quality
with the reference cell. When the mobile station appara-
tus 1 compares the reception quality with the cell other

than the reference cell, parameter adjustment is per-
formed (for example, comparison of the cell A1 and the
cell B2).
[0108] As described above, in the second embodi-
ment, parameter adjustment used for the event condition
is implemented when the mobile station apparatus 1
compares the reception qualities between the carrier
components other than the reference cell in addition to
when the reception quality is compared for each carrier
component being connected using Carrier Aggregation.
Namely, when two carrier components compared by the
mobile station apparatus 1 are being connected using
Carrier Aggregation or when neither of the two carrier
components is the reference cell, satisfaction of the event
condition is suppressed in the carrier components when
the mobile station apparatus 1 performs parameter ad-
justment.
[0109] As described above, the mobile station appa-
ratus 1 appropriately adjusts the parameter based on the
handover parameter informed by the base station appa-
ratus 3 and carrier component information that indicates
whether or not the carrier component whose reception
quality is compared by the mobile station apparatus 1 is
being connected using Carrier Aggregation and whether
or not it is the reference cell. Consequently, the mobile
station apparatus 1 appropriately sets the event condition
for each measured carrier component to perform event
determination, thus enabling to perform efficient event
determination. When the mobile station apparatus 1 ad-
justs the parameter, satisfaction of the event condition is
suppressed more than usual. As described above, since
the unnecessary event condition is not satisfied and the
report of the event information is suppressed from occur-
ring, power consumption in the mobile station apparatus
1 can be reduced. In addition, since the probability of
communication disconnection and the probability of the
handover failure associated with the unnecessary
handover processing are reduced, the communication
quality in the mobile station apparatus 1 improves. In
addition, since the radio resource for reporting the event
information is suppressed from being consumed, the uti-
lization efficiency of the radio resource improves. Since
the base station apparatus 3 controls the handover based
on the measurement report from the mobile station ap-
paratus 1, complex control becomes unnecessary, thus
resulting in the reduced complexity of scheduling. In ad-
dition, it becomes possible to simplify the measurement
method by using the reference cell, thus enabling to re-
duce complexity of controlling the mobile station appa-
ratus 1 or the base station apparatus 3.

<Third embodiment>

[0110] A third embodiment of the present invention will
be described hereinafter. The embodiment shows an
event determination method for determining whether or
not event determination is performed for each carrier
component when the mobile station apparatus 1 com-
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pares the reception quality of each carrier component.
[0111] Since configurations of the base station appa-
ratus 3 and the mobile station apparatus 1 of the embod-
iment may be the same as in the first embodiment, a
description of the configurations will be omitted. The ref-
erence cell information may be included in the carrier
component information input into the event determination
unit of the mobile station apparatus 1, or may not be
included therein. In addition, a correspondence relation
similar to correspondence relations shown in Figs. 13
and 14, respectively can be applied to a correspondence
relation of a communication network configuration of a
communication system in which the base station appa-
ratus 3 and the mobile station apparatus 1 are arranged,
and a frequency band. A sequence chart concerning
event determination may be the same as Fig. 3.
[0112] Fig. 8 is a flow chart showing a parameter ad-
justment process by the mobile station apparatus 1 ac-
cording to the third embodiment of the present invention.
The mobile station apparatus 1 performs a cell determi-
nation process in which it is determined from carrier com-
ponent information whether or not a cell to be measured
is being connected using Carrier Aggregation (step
S401) . If the cell to be measured is being connected
using Carrier Aggregation, the mobile station apparatus
1 determines that the cell to be measured is an event
non-determination cell, which does not need event de-
termination, and a reception quality of the cell to be meas-
ured is not used for event determination (step S403).
Meanwhile, if the cell to be measured is not being con-
nected using Carrier Aggregation, the mobile station ap-
paratus 1 does not perform parameter adjustment and
uses the informed value as it is (step S405).
[0113] Fig. 9 is a flow chart showing a parameter ad-
justment process when a reference cell is specified in
the mobile station apparatus 1 according to the third em-
bodiment of the present invention. Another method of the
parameter adjustment process in the mobile station ap-
paratus 1 of the third embodiment will be described using
the flow chart of Fig. 9. The mobile station apparatus 1
performs a cell determination process in which it is de-
termined from carrier component information whether or
not a cell to be measured is being connected using Car-
rier Aggregation (step S501). In addition, the mobile sta-
tion apparatus 1 understands which carrier component
the reference cell is. If the cell to be measured is being
connected using Carrier Aggregation, the mobile station
apparatus 1 determines that the cell is an event non-
determination cell, and a reception quality of the cell to
be measured is not used for event determination (step
S503). Meanwhile, if the cell to be measured is not being
connected using Carrier Aggregation, the mobile station
apparatus 1 determines whether or not the cell to be
measured is a comparison with the reference cell (step
S505). If the cell to be measured is the comparison with
the reference cell, the mobile station apparatus 1 does
not perform parameter adjustment and uses the informed
value as it is (step S507).

[0114] It is to be noted that as control of the mobile
station apparatus 1 when the mobile station apparatus 1
determines the cell to be measured to be the event non-
determination cell in the parameter adjustment process,
an other method may be used as long as the method is
the method in which the mobile station apparatus 1 does
not report satisfaction of an event condition to the base
station apparatus 3 when the event condition informed
by the base station apparatus 3 is satisfied. For example,
although the mobile station apparatus 1 performs event
determination as usual, a method of not reporting to the
base station apparatus 3, etc. may be used that the event
condition is satisfied in the event non-determination cell.
[0115] The base station apparatus 3 can also explicitly
specify for each cell whether or not the parameter ad-
justment process is performed. For example, the base
station apparatus 3 can also specify that the parameter
adjustment processing method is applied only to a spe-
cific event condition in a certain cell, and that it is not
applied to the other event conditions.
[0116] Fig. 10 is one example of a table referred to to
specify a cell for which the parameter adjustment process
is implemented or not for each event condition when the
base station apparatus 3 according to the third embodi-
ment of the present invention informs the mobile station
apparatus 1 of the event condition. It is to be noted that
the base station apparatus 3 may inform the mobile sta-
tion apparatus 1 in a cell of the table shown in Fig. 10
using broadcast information, may inform individually for
each mobile station apparatus 1, and may inform for each
event condition to be informed when the event condition
is informed for each mobile station apparatus 1. A pre-
ferred informing method is the method in which a cell ID
indicating an event non-determination cell or a cell ID
group (it may be a range specification indicating the be-
ginning and the end of continuous cell IDs) indicating a
plurality of cell IDs is specified for each event condition
to be set with respect to measurement control information
used when the base station apparatus 3 informs the mo-
bile station apparatus 1 of the event condition, and the
base station apparatus 3 informs the mobile station ap-
paratus 1 of the table shown in Fig. 10. Namely, the base
station apparatus 3 sets event determination information
that specifies whether or not making the mobile station
apparatus 1 perform event determination with respect to
one or more specified cell IDs, and transmits the event
determination information to the mobile station apparatus
1 together with the measurement control information.
[0117] As described above, in the third embodiment,
event determination is not performed when the mobile
station apparatus 1 performs comparison of the reception
quality for each carrier component being connected using
Carrier Aggregation. Namely, if two carrier components
compared by the mobile station apparatus 1 are being
connected using Carrier Aggregation, satisfaction of the
event condition is suppressed in the carrier components
when the mobile station apparatus 1 does not perform
event determination.
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[0118] As described above, the mobile station appa-
ratus 1 determines whether or not the event determina-
tion is performed based on carrier component information
that indicates whether or not the carrier component
whose reception quality is compared by the mobile sta-
tion apparatus 1 is being connected using Carrier Aggre-
gation. Consequently, the mobile station apparatus 1
sets the event condition for each measured carrier com-
ponent to perform event determination, thus enabling to
perform efficient event determination. When the mobile
station apparatus 1 does not perform event determina-
tion, satisfaction of the event condition is suppressed
more than usual. As described above, since an unnec-
essary event condition is not satisfied and event report
is suppressed from occurring, power consumption in the
mobile station apparatus 1 can be reduced. In addition,
since a probability of communication disconnection and
a probability of handover failure associated with unnec-
essary handover processing are reduced, a communica-
tion quality in the mobile station apparatus 1 improves.
In addition, since a radio resource for reporting the event
is suppressed from being consumed, a utilization effi-
ciency of the radio resource improves. In addition, since
the base station apparatus 3 can explicitly specify to the
mobile station apparatus 1 whether or not event deter-
mination is performed for each cell, flexible handover
control based on actual arrangement of the base station
apparatus 3 can be performed.

<Fourth embodiment>

[0119] A fourth embodiment of the present invention
will be described hereinafter. The embodiment shows an
event determination method when the mobile station ap-
paratus 1 moving at high speed performs comparison of
a reception quality of each carrier component. Since con-
figurations of the base station apparatus 3 and the mobile
station apparatus 1 of the embodiment may be the same
as in the first embodiment, a description of the configu-
rations will be omitted. The reference cell information
may be included in the carrier component information
input into the event determination unit of the mobile sta-
tion apparatus 1, or may not be included therein. In ad-
dition, a correspondence relation similar to the corre-
spondence relations shown in Figs. 13 and 14, respec-
tively can be applied to a correspondence relation of a
communication network configuration of a communica-
tion system in which the base station apparatus 3 and
the mobile station apparatus 1 are arranged, and a fre-
quency band. A sequence chart concerning event deter-
mination may be the same as Fig. 3.
[0120] The mobile station apparatus 1 adjusts a time
(TTT) required until the event condition is satisfied in
event determination based on moving speed information,
a scaling factor, and carrier component information. The
mobile station apparatus 1 does not shorten (or extend)
a value of the TTT based on the scaling factor in the
carrier component determined that "parameter adjust-

ment is performed" in the first embodiment or the second
embodiment. In the embodiment, only the embodiment
can be applied as a method of parameter adjustment,
and the embodiment can be applied by combining with
the first embodiment or the second embodiment. When
the embodiment can be applied by combining with the
first embodiment or the second embodiment, it is prefer-
able that the parameter adjustment process in the first
embodiment or the second embodiment can be per-
formed on parameters other than the TTT.
[0121] As described above, in the fourth embodiment,
the mobile station apparatus 1 moving at high speed does
not apply to the carrier component the scaling factor ap-
plied when comparison of the reception quality of the
carrier component being connected using Carrier Aggre-
gation is performed. Namely, when two carrier compo-
nents compared by the mobile station apparatus 1 are
being connected using Carrier Aggregation, satisfaction
of the event condition is suppressed in the carrier com-
ponents by the mobile station apparatus 1 not applying
the scaling factor to the carrier components.
[0122] As described above, the mobile station appa-
ratus 1 moving at high speed appropriately adjusts the
parameter based on the handover parameter informed
by the base station apparatus 3 and the carrier compo-
nent information that indicates whether or not the carrier
component whose reception quality is compared by the
mobile station apparatus 1 is being connected using Car-
rier Aggregation. Consequently, the mobile station ap-
paratus 1 sets the event condition for each measured
carrier component to perform event determination, thus
enabling to perform efficient event determination. When
the mobile station apparatus 1 adjusts the parameter,
satisfaction of the event condition is suppressed more
than usual. As described above, since an unnecessary
event condition is not satisfied and report of event infor-
mation is suppressed from occurring, power consump-
tion in the mobile station apparatus 1 can be reduced. In
addition, since a probability of communication discon-
nection and a probability of handover failure associated
with unnecessary handover processing are reduced, a
communication quality in the mobile station apparatus 1
improves. In addition, since a radio resource for reporting
the event information is suppressed from being con-
sumed, a utilization efficiency of the radio resource im-
proves.
[0123] Although has been described above the method
for suppressing the event condition concerning the un-
necessary handover in the mobile station apparatus 1
being connected to the base station apparatus 3 using
one or more carrier components by Carrier Aggregation,
an applicable scope of the present invention is not limited
to the event condition concerning the handover, and it
can also be applied to all the event conditions informed
to the mobile station apparatus 1 by the base station ap-
paratus 3. An event condition to be suppressed can be
individually specified by the base station apparatus 3.
[0124] It is to be noted that the embodiments described
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above are mere exemplifications, and the present inven-
tion can be achieved using various modified examples
and replaced examples. Although the mobile station ap-
paratus 1 and the base station apparatus 3 of the em-
bodiments have been described using the functional
block diagrams for the purpose of explanation, in a com-
puter readable recording medium recorded is a program
for achieving functions or a part of the functions of the
respective units of the mobile station apparatus 1 and
the base station apparatus 3, a computer system is
caused to read the program recorded in the recording
medium and executes it, and thereby control of the mobile
station apparatus 1 and the base station apparatus 3 may
be performed. It is to be noted that the "computer system"
herein is defined to include an OS and hardware, such
as a peripheral device.
[0125] In addition, the "computer readable recording
medium" refers to a portable medium, such as a flexible
disk, a magneto-optical disc, a ROM, and a CD-ROM,
and a storage device, such as a hard disk incorporated
in the computer system. Further, the "computer readable
recording medium" is defined to also include a medium
that dynamically holds a program for a short time as a
communication line used for transmitting a program via
communication lines, such as a network like the Internet
etc., and a telephone line, and a medium that holds the
program for a certain time as a volatile memory serving
as a server or a client inside the computer system. In
addition, the above-described program may be a pro-
gram for achieving a part of the above-mentioned func-
tions, or it may be a program that can achieve the above-
mentioned functions in combination with a program al-
ready recorded in the computer system. In addition, each
functional block used in the above-described each em-
bodiment may be typically achieved as an LSI, which is
an integrated circuit. The each functional block may be
individually made into a chip, or a part or all of the func-
tional blocks may be integrated to form a chip. In addition,
a technique of making the functional blocks into the in-
tegrated circuit may be achieved as not only the LSI but
a dedicated circuit or a general-purpose processor. In
addition, when a technology of making functional blocks
into the integrated circuit as an alternative of the LSI ap-
pears due to the advanced semiconductor technology, it
is also possible to use the integrated circuit according to
the technology.
[0126] Although the embodiments of the present in-
vention have been mentioned in detail with reference to
the drawings, other configurations, not limited to the em-
bodiments, are possible without departing from the sub-
ject-matter of the claims.

Industrial Applicability

Description of Symbols

[0127]

1 MOBILE STATION APPARATUS
3 BASE STATION APPARATUS
101 RECEPTION UNIT
103 DEMODULATION UNIT
105 DECODING UNIT
107 HIGHER LAYER
109 ENCODING UNIT
111 MODULATION UNIT
113 RS GENERATION UNIT
115 MULTIPLEXING UNIT
117 TRANSMISSION UNIT
119 CONTROL UNIT
201 RECEPTION UNIT
203 DEMODULATION UNIT
205 DECODING UNIT
207 MEASUREMENT PROCESSING UNIT
209 EVENT DETERMINATION UNIT
11 RANDOM ACCESS GENERATION UNIT
213 ENCODING UNIT
215 MODULATION UNIT
217 TRANSMISSION UNIT
219 TRANSMISSION BAND SETTING UNIT
221 CONTROL UNIT
223 HIGHER LAYER
225 CELL DETERMINATION UNIT

Claims

1. A mobile station apparatus (1) for communicating
with a base station apparatus (3) using one or more
of a plurality of cells adapted for connection by carrier
aggregation, comprising:

a reception unit (201) configured and/or pro-
grammed to
receive, from the base station apparatus (3),
measurement control information including first
information and second information, wherein the
first information indicates an event, and the sec-
ond information indicates parameters used for
evaluating a condition of the event,
a measurement processing unit (207) config-
ured and/or programmed to
measure reception quality of a cell, and
an event determination unit (209) configured
and/or programmed to:
determine not to evaluate the condition of the
event for the cell in a case where the cell is used
for connection to the base station apparatus (3)
by carrier aggregation, and otherwise evaluate
the condition of the event based on the param-
eters by comparing the reception quality of the
cell with a threshold.

2. The mobile station apparatus (1) according to claim
1, wherein the event determination unit (209) is fur-
ther configured and/or programmed to determine not
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to evaluate the condition of the event for the cell in
a case where a cell identifier of the cell is included
in a list included in the measurement control infor-
mation.

3. A method performed by a mobile station apparatus
(1) communicating with a base station appratus (3)
using one or more of a plurality of cells adapted for
connection by carrier aggregation, comprising:

receiving, from the base station apparatus (3),
measurement control information including first
information and second information, wherein the
first information indicates an event, and the sec-
ond information indicates parameters used for
evaluating a condition of the event,
measuring reception quality of a cell,
determining not to evaluate the condition of the
event for the cell in a case where the cell is used
for connection to the base station apparatus (3)
by carrier aggregation, and otherwise, evaluat-
ing the condition of the event based on the pa-
rameters by comparing the reception quality of
the cell with a threshold.

4. The method according to claim 3, wherein further
determining not to evaluate the condition of the event
for the cell in a case where a cell identifier of the cell
is included in a list included in the measurement con-
trol information.

Patentansprüche

1. Mobilstationsvorrichtung (1) zum Kommunizieren
mit einer Basisstationsvorrichtung (3) unter Verwen-
dung einer oder mehrerer einer Vielzahl von Zellen,
die für eine Verbindung mittels Träger-Aggregation
geeignet ist, umfassend:

eine Empfangseinheit (201), die dafür eingerich-
tet und/oder programmiert ist,
von der Basisstationsvorrichtung (3) eine Mess-
Steuerungsinformation zu empfangen, die eine
erste Information und eine zweite Information
enthält, wobei die erste Information ein Ereignis
angibt und die zweite Information Parameter an-
gibt, die zum Auswerten einer Bedingung des
Ereignisses verwendet werden,
eine Messwert-Verarbeitungseinheit (207), die
dafür eingerichtet und/oder programmiert ist,
eine Empfangsqualität einer Zelle zu messen,
und
eine Ereignis-Bestimmungseinheit (209), die
dafür eingerichtet und/oder programmiert ist:

zu bestimmen, die Bedingung des Ereignis-
ses für die Zelle nicht auszuwerten, falls die

Zelle für eine Verbindung mit der Basissta-
tionsvorrichtung (3) mittels Träger-Aggre-
gation verwendet wird, und andernfalls
die Bedingung des Ereignisses basierend
auf den Parametern auszuwerten, indem
die Empfangsqualität der Zelle mit einer
Schwelle verglichen wird.

2. Mobilstationsvorrichtung (1) nach Anspruch 1, wobei
die Ereignis-Bestimmungseinheit (209) ferner dafür
eingerichtet und/oder programmiert ist, zu bestim-
men, die Bedingung des Ereignisses für die Zelle
nicht auszuwerten, falls ein Zellen-Identifikator bzw.
eine Zellen-Kennung in einer in der Mess-Steue-
rungsinformation enthaltenen Liste enthalten ist.

3. Verfahren, das von einer Mobilstationsvorrichtung
(1) durchgeführt wird, die mit einer Basisstationsvor-
richtung (3) unter Verwendung einer oder mehrerer
einer Vielzahl von Zellen kommuniziert, die für eine
Verbindung mittels Träger-Aggregation geeignet ist,
umfassend:

Empfangen, von der Basisstationsvorrichtung
(3), einer Mess-Steuerungsinformation, die eine
erste Information und eine zweite Information
enthält, wobei die erste Information ein Ereignis
angibt und die zweite Information Parameter an-
gibt, die zum Auswerten einer Bedingung des
Ereignisses verwendet werden,
Messen einer Empfangsqualität einer Zelle,
Bestimmen, die Bedingung des Ereignisses für
die Zelle nicht auszuwerten, falls die Zelle für
eine Verbindung mit der Basisstationsvorrich-
tung (3) mittels Träger-Aggregation verwendet
wird, und andernfalls
Auswerten der Bedingung des Ereignisses ba-
sierend auf den Parametern, indem die Emp-
fangsqualität der Zelle mit einer Schwelle ver-
glichen wird.

4. Verfahren nach Anspruch 3, ferner umfassend ein
Bestimmen, die Bedingung des Ereignisses für die
Zelle nicht auszuwerten, falls ein Zellen-Identifikator
bzw. eine Zellen-Kennung in einer in der Mess-Steu-
erungsinformation enthaltenen Liste enthalten ist.

Revendications

1. Appareil de station mobile (1) pour communiquer
avec un appareil de station de base (3) à l’aide de
l’une au moins d’un ensemble de cellules adaptées
à la connexion par agrégation de porteuses,
comprenant :

une unité de réception (201) configurée et/ou
programmée pour
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recevoir de l’appareil de station de base (3) des
informations de commande de mesure qui con-
tiennent des premières informations et des
deuxièmes informations, les premières informa-
tions indiquant un événement, et les deuxièmes
informations indiquant des paramètres utilisés
pour évaluer une condition de l’événement,
une unité de traitement de mesure (207) confi-
gurée et/ou programmée pour
mesurer la qualité de réception d’une cellule, et
une unité de détermination d’événement (209)
configurée et/ou programmée pour :

déterminer de ne pas évaluer la condition
de l’événement pour la cellule dans un cas
où la cellule est utilisée pour la connexion
avec l’appareil de station de base (3) par
agrégation de porteuses, et, autrement,
évaluer la condition de l’événement sur la
base des paramètres, en comparant la qua-
lité de réception de la cellule avec un seuil.

2. Appareil de station mobile (1) selon la revendication
1, dans lequel l’unité de détermination d’événement
(209) est également configurée et/ou programmée
pour déterminer de ne pas évaluer la condition de
l’événement pour la cellule dans un cas où un iden-
tifiant de la cellule est contenu dans une liste conte-
nue dans les informations de commande de mesure.

3. Procédé exécuté par un appareil de station mobile
(1) qui communique avec un appareil de station de
base (3) à l’aide de l’une au moins d’un ensemble
de cellules adaptées à la connexion par agrégation
de porteuses, comprenant :

la réception, à partir de l’appareil de station de
base (3), d’informations de commande de me-
sure qui contiennent des premières informations
et des deuxièmes informations, les premières
informations indiquant un événement, et les
deuxièmes informations indiquant des paramè-
tres utilisés pour évaluer une condition de l’évé-
nement,
la mesure de la qualité de réception d’une cel-
lule,
la décision de ne pas évaluer la condition de
l’événement pour la cellule dans un cas où la
cellule est utilisée pour la connexion avec l’ap-
pareil de station de base (3) par agrégation de
porteuses, et, autrement,
l’évaluation de la condition de l’événement sur
la base des paramètres, en comparant la qualité
de réception de la cellule avec un seuil.

4. Procédé selon la revendication 3, qui comprend éga-
lement la décision ne pas évaluer la condition de
l’événement pour la cellule dans un cas où un iden-

tifiant de la cellule est contenu dans une liste conte-
nue dans les informations de commande de mesure.
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