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(54) MEASUREMENT CONFIGURATION OF A MOBILE STATION IN A COMMUNICATION SYSTEM 
USING CARRIER AGGREGATION

(57) Provided are a communication system, a base
station apparatus, a mobile station apparatus, and a com-
munication method which can effectively manage meas-
urement information held by a base station apparatus
and a mobile station apparatus in a system comprising
a plurality of component carriers. The mobile station ap-
paratus is used in a mobile communication system con-
figured by a base station apparatus and a mobile station

apparatus. For a plurality of cells with the cell having dif-
ferent frequency, a reference cell with respect to an object
to be measured is defined as a measurement reference
cell when executing a measurement. The mobile station
apparatus specifies one or more of the measurement ref-
erence cell for the object to be measured and executes
a measurement of the object to be measured for the spec-
ified one or more of the measurement reference cell.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a communica-
tion system and a mobile station apparatus, and, more
particularly, to a communication system comprising a plu-
rality of component carriers and a mobile station appa-
ratus used in the communication system.

BACKGROUND ART

[0002] 3GPP (3rd Generation Partnership Project) is
a project for studying and creating specifications of a cel-
lular phone system based on a network developed from
W-CDMA (Wideband-Code Division Multiple Access)
and GSM (Global System for Mobile Communication).
[0003] In 3GPP, it has standardized the W-CDMA sys-
tem as a third-generation cellular mobile communication
system and the services are sequentially started. HSDPA
(High-Speed Downlink Packet Access) which communi-
cation speed is further improved has also been stand-
ardized and the services are started.
[0004] In 3GPP, it is currently studying a mobile com-
munication system (hereinafter, LTE-A (Long Term Ev-
olution-Advanced) or Advanced-EUTRA) that utilizes the
Evolution of the third generation wireless access tech-
nology (referred to as LTE (Long Term Evolution) or EU-
TRA (Evolved Universal Terrestrial Radio Access)) and
a further wider system bandwidth to realize faster data
transmission and reception.
[0005] The OFDMA method (Orthogonal Frequency
Division Multiple Access) is a method using mutually or-
thogonal subcarriers to perform user-multiplexing and is
proposed as the downlink communication method in EU-
TRA.
[0006] Technologies applied to the OFDMA method in-
clude an adaptive modulation and coding scheme
(AMCS) based on adaptive radio link control (link adap-
tation) of channel encoding and others.
[0007] AMCS is a scheme for switching wireless trans-
mission parameters (also referred to as AMC modes)
such as an error-correcting method, an encoding ratio of
error correction, and a data modulation multiple-valued
number depending on channel qualities of mobile station
apparatuses so as to efficiently perform a high-speed
packet data transmission.
[0008] The channel qualities of the mobile station ap-
paratuses are fed back to a base station apparatus by
using CQI (Channel Quality Indicator).
[0009] Fig. 20 is a diagram of a channel configuration
used in a conventional wireless communication system.
The channel configuration is used in a wireless commu-
nication system such as EUTRA (see Nonpatent Docu-
ment 1). A wireless communication system depicted in
Fig. 8 includes a base station apparatus 100, mobile sta-
tion apparatuses 200a, 200b, and 200c. R01 indicates a
range where the base station apparatus 100 is able to

communicate and the base station apparatus 100 com-
municates with mobile station apparatuses located within
this range R01.
[0010] In EUTRA, the downlink for transmitting signals
from the base station apparatus 100 to the mobile station
apparatuses 200a, 200b, and 200c uses a physical
broadcast channel (PBCH), a physical downlink control
channel (PDCCH), a physical downlink shared channel
(PDSCH), a physical multicast channel (PMCH), a phys-
ical control format indicator channel (PCFICH), and a
physical hybrid ARQ indicator channel (PHICH).
[0011] In EUTRA, the uplink for transmitting signals
from the mobile station apparatuses 200a, 200b, and
200c to the base station apparatus 100 uses a physical
uplink shared channel (PUSCH), a physical uplink control
channel (PUCCH), and a physical random access chan-
nel (PRACH).
[0012] LTE-A follows the basic system of EUTRA.
While a typical system uses a contiguous frequency
band, it is proposed for LTE-A to use a plurality of con-
tiguous or non-contiguous frequency bands (hereinafter,
carrier components or component carriers) in a compos-
ite manner to implement operation as one wider frequen-
cy band (wider system band) (frequency band aggrega-
tion: spectrum aggregation carrier aggregation). In other
words, one system band comprises of a plurality of com-
ponent carriers each of which has a bandwidth corre-
sponding to a part of the system band that is an available
frequency band. Mobile station apparatuses of LTE and
LTE-A can operate in each component carrier. It is also
proposed to give different frequency bandwidths to a fre-
quency band used for the downlink communication and
a frequency band used for the uplink communication so
as to flexibly use a frequency band allocated to a mobile
communication system.

PRIOR ART DOCUMENT

NONPATENT DOCUMENT

[0013] Nonpatent Document 1: 3GPP TS (Technical
Specification) 36.300, V8.4.0 (2008-03), Technical Spec-
ification Group Radio Access Network; Evolved Univer-
sal Terrestrial Radio Access (E-UTRA) and Evolved Uni-
versal Terrestrial Radio Access Network (E-UTRAN);
Overall description; Stage 2 (Release 8)

SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION

[0014] However, it is difficult to apply a measurement
method used for the communication in one cell to a meas-
urement method for the communication through a plural-
ity of component carriers in a conventionally known wire-
less communication system. Since communication is
performed through a plurality of component carriers, it is
not known which component carrier should be used as

1 2 



EP 3 334 208 A1

3

5

10

15

20

25

30

35

40

45

50

55

a serving cell to perform the measurement. It is also prob-
lematic that measurement parameters cannot be config-
ured with consideration for parameters specific to the
component carriers and that measurement configuration
has no flexibility when a component carrier is added or
modified.
[0015] The present invention has been conceived in
view of the situations and it is therefore an object of the
present invention to provide a communication system
and a mobile station apparatus which are efficiently ca-
pable of managing the measurement configuration main-
tained in a base station apparatus and a mobile station
apparatus in a system comprising a plurality of compo-
nent carriers and quickly capable of executing commu-
nication.
[0016] A first technical means according to the present
invention is a mobile station apparatus in a mobile com-
munication system comprising a base station apparatus
and a mobile station apparatus, wherein for a plurality of
component carriers with each component carrier having
different frequency, the mobile station apparatus defines
a reference component carrier for a measurement object
at the time of performing measurement as a measure-
ment reference component carrier, one or a plurality of
the measurement reference component carriers for the
measurement object are specified by the base station
apparatus, and the mobile station apparatus performs
the measurement of the measurement object for the
specified one or plurality of the measurement reference
component carriers.
[0017] A second technical means according to the
present invention is a mobile station apparatus in a mo-
bile communication system comprising a base station
apparatus and a mobile station apparatus, wherein for a
plurality of cells with each cell having different frequency,
the mobile station apparatus defines a reference cell for
a measurement object at the time of performing meas-
urement as a measurement reference cell, one or a plu-
rality of the measurement reference cells for the meas-
urement object are specified by the base station appa-
ratus, and the mobile station apparatus performs the
measurement of the measurement object for the speci-
fied one or plurality of the measurement reference cells.
[0018] A third technical means according to the present
invention is a mobile station apparatus in a mobile com-
munication system comprising a base station apparatus
and a mobile station apparatus, wherein for a plurality of
component carriers with each cell having different fre-
quency, one or a plurality of the measurement reference
component carriers for a measurement object are spec-
ified by the base station apparatus, and the mobile station
apparatus performs measurement by applying an offset
value corresponding to a frequency of a component car-
rier as a reference for a measurement object at the time
of performing measurement,
[0019] A fourth technical means according to the
present invention is a mobile station apparatus in a mo-
bile communication system comprising a base station

apparatus and a mobile station apparatus, wherein for a
plurality of cells with each cell having different frequency,
one or a plurality of the measurement reference cells for
a measurement object are specified by the base station
apparatus, and the mobile station apparatus performs
measurement by applying an offset value corresponding
to a frequency of a cell as a reference for a measurement
object at the time of performing measurement.
[0020] A fifth technical means according to the present
invention is a mobile station apparatus in a mobile com-
munication system comprising a base station apparatus
and a mobile station apparatus, wherein for a plurality of
component carriers with each cell having different fre-
quency, one or a plurality of the measurement reference
component carriers for a measurement object are spec-
ified by the base station apparatus, and the mobile station
apparatus triggers a report at the time of changing an
optimum component carrier in consideration of an offset
value of each frequency.
[0021] A sixth technical means according to the
present invention is a mobile station apparatus in a mo-
bile communication system comprising a base station
apparatus and a mobile station apparatus, wherein for a
plurality of cells with each cell having different frequency,
one or a plurality of the measurement reference cells for
a measurement object are specified by the base station
apparatus, and.the mobile station apparatus triggers a
report at the time of changing an optimum cell in consid-
eration of an offset value of each frequency.
[0022] A seventh technical means according to the
present invention is a mobile communication system
comprising a base station apparatus and a mobile station
apparatus, wherein for a plurality of component carriers
with each cell having different frequency, the mobile com-
munication system defines a reference component car-
rier for a measurement object at the time of performing
measurement as a measurement reference component
carrier, one or a plurality of the measurement reference
component carriers for the measurement object are
specified by the base station apparatus, and the mobile
communication system performs the measurement of the
measurement object for the specified one or plurality of
the measurement reference component carriers.
[0023] An eighth technical means according to the
present invention is a mobile communication system
comprising a base station apparatus and a mobile station
apparatus, wherein for a plurality of cells with each cell
having different frequency, the mobile communication
system defines a reference cell for a measurement object
at the time of performing measurement as a measure-
ment reference cell, one or a plurality of the measurement
reference cells for the measurement object are specified
by the base station apparatus, and the mobile commu-
nication system performs the measurement of the meas-
urement object for the specified one or plurality of the
measurement reference cells.
[0024] A ninth technical means according to the
present invention is a mobile communication system
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comprising a base station apparatus and a mobile station
apparatus, wherein for a plurality of component carriers
with each cell having different frequency, one or a plu-
rality of the measurement reference component carriers
for a measurement object are specified by the base sta-
tion apparatus, and the mobile communication system
performs measurement by applying an offset value cor-
responding to a frequency of a component carrier as a
reference for a measurement object at the time of per-
forming measurement.
[0025] A tenth technical means according to the
present invention is a mobile communication system
comprising a base station apparatus and a mobile station
apparatus, wherein for a plurality of cells with each cell
having different frequency, one or a plurality of the meas-
urement reference cells for a measurement object are
specified by the base station apparatus, and the mobile
communication system performs measurement by ap-
plying an offset value corresponding to a frequency of a
cell as a reference for a measurement object at the time
of performing measurement.
[0026] An eleventh technical means according to the
present invention is a mobile communication system
comprising a base station apparatus and a mobile station
apparatus, wherein for a plurality of component carriers
with each cell having different frequency, one or a plu-
rality of the measurement reference component carriers
for a measurement object are specified by the base sta-
tion apparatus, and the mobile communication system
triggers a report at the time of changing an optimum com-
ponent carrier in consideration of an offset value of each
frequency.
[0027] A twelfth technical means according to the
present invention is a mobile communication system
comprising a base station apparatus and a mobile station
apparatus, wherein for a plurality of cells with each cell
having different frequency, one or a plurality of the meas-
urement reference cells for a measurement object are
specified by the base station apparatus, and the mobile
communication system triggers a report at the time of
changing an optimum cell in consideration of an offset
value of each frequency.

EFFECT OF THE INVENTION

[0028] The communication system and the mobile sta-
tion apparatus of the present invention are efficiently ca-
pable of managing the measurement configuration con-
figured by the base station apparatus and the mobile sta-
tion apparatus in the system comprising a plurality of
component carriers and quickly capable of executing
communication.

BRIEF DESCRIPTION OF DRAWINGS

[0029]

[Fig. 1] Fig. 1 is a diagram of a configuration of down-

link channels used in a communication system ac-
cording to a first embodiment of the present inven-
tion.
[Fig. 2] Fig. 2 is a diagram of a configuration of uplink
channels used in the communication system accord-
ing to the first embodiment of the present invention.
[Fig. 3] Fig. 3 is a diagram of an example of a network
configuration according to the first embodiment of
the present invention.
[Fig. 4] Fig. 4 is a general block diagram of a config-
uration of a base station apparatus according to the
first embodiment of the present invention.
[Fig. 5] Fig. 5 is a general block diagram of a config-
uration of a mobile station apparatus according to
the first embodiment of the present invention.
[Fig. 6] Fig. 6 is a diagram of an example of a serving
cell according to the first embodiment of the present
invention.
[Fig. 7] Fig. 7 is another diagram of an example of a
serving cell according to the first embodiment of the
present invention.
[Fig. 8] Fig. 8 is a diagram of an example of inter-
frequency measurement and intra-frequency meas-
urement according to the first embodiment of the
present invention.
[Fig. 9] Fig. 9 is a diagram of an example of a meas-
urement reference cell according to the first embod-
iment of the present invention.
[Fig. 10] Fig. 10 is a diagram of another example of
the measurement reference cell according to the first
embodiment of the present invention.
[Fig. 11] Fig. 11 is a diagram of an example of first
interpretation of event triggering criteria according
to the first embodiment of the present invention.
[Fig. 12] Fig. 12 is a diagram of an example of second
interpretation of event triggering criteria according
to the first embodiment of the present invention.
[Fig. 13] Fig. 13 is a diagram of an example of third
interpretation of event triggering criteria according
to the first embodiment of the present invention.
[Fig. 14] Fig. 14 is a diagram of an example of fourth
interpretation of event triggering criteria according
to the first embodiment of the present invention.
[Fig. 15] Fig. 15 is a diagram of an example of a
processing method of system information related to
the measurement according to the first embodiment
of the present invention.
[Fig. 16] Fig. 16 is a diagram of an example of a
serving cell according to a second embodiment of
the present invention.
[Fig. 17] Fig. 17 is another diagram of an example
of a serving cell according to the second embodiment
of the present invention.
[Fig. 18] Fig. 18 is a diagram of an example of inter-
frequency measurement and intra-frequency meas-
urement according to the second embodiment of the
present invention.
[Fig. 19] Fig. 19 is a diagram of an example of inter-
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pretation of event triggering criteria according to the
second embodiment of the present invention.
[Fig. 20] Fig. 20 is a diagram of a channel configu-
ration used in a conventional wireless communica-
tion system.

MODES FOR CARRYING OUT THE INVENTION

[0030] Embodiments of the present invention will now
be described with reference to the drawings.
[0031] A first embodiment of the present invention will
be described. A wireless communication system accord-
ing to the first embodiment of the present invention in-
cludes, and performs wireless communication between,
one or more base station apparatuses and one or more
mobile station apparatuses. One base station apparatus
configures one or more cells and one cell can contain
one or more mobile station apparatuses.

<Regarding Measurement (Single Cell Communica-
tion)>

[0032] Measurement will then be described. The base
station apparatus transmits a measurement configura-
tion message to the mobile station apparatus by using
an RRC connection reconfiguration (RRCConnection-
Reconfiguration) message of RRC signaling (radio re-
source control signal). The mobile station apparatus con-
figures system information including in the measurement
configuration message and performs the measurement,
the event evaluation, and the measurement report for a
serving cell and a neighboring cell (including a listed cell
and/or detected cell) in accordance with the provided sys-
tem information. The listed cell is a cell listed in a meas-
urement object (cells in a neighboring cell list from the
base station apparatus to the mobile station apparatus)
and the detected cell is a cell detected by the mobile
station apparatus on frequency indicated by a measure-
ment object and not listed in the measurement object
(cells detected by the mobile station apparatus itself and
not in the neighboring cell list).
[0033] There are three types of measurement (intra-
frequency measurements, inter-frequency measure-
ments and inter-radio access technology measurements
(inter-RAT measurements)). The intra-frequency meas-
urements mean measurements at a downlink frequency
of a serving cell (downlink frequency). The inter-frequen-
cy measurements mean measurements at a frequency
different from the downlink frequency of the serving cell.
The inter-radio access technology measurements (inter-
RAT measurements) mean measurements with a wire-
less technology (e.g., UTRA, GERAN, or CDMA2000)
different from the wireless technology of the serving cell
(e.g., EUTRA).
[0034] The measurement configuration message in-
cludes addition and/or modification and/or deletion of
configuration of a measurement identifier (measId), a
measurement object and a reporting configuration as well

as a quantity configuration (quantityConfig), a measure-
ment gap configuration (measGapConfig), a serving cell
quality threshold (s-Measure) and others.

<Quantity Configuration (quantityConfig)>

[0035] The quantity configuration (quantityConfig)
specifies a third-layer filtering coefficient (L3 filtering co-
efficient) if the measurement object is EUTRA. The third-
layer filtering coefficient (L3 filtering coefficient) pre-
scribes a ratio (rate) between the latest measurement
result and a previous filtering measurement result. The
filtering result is utilized for the event evaluation in the
mobile station apparatus.

<Measurement Gap Configuration (measGapConfig)>

[0036] The measurement gap configuration (meas-
GapConfig) is utilized for controlling the configuration of
a measurement gap pattern and the activation/deactiva-
tion of a measurement gap. The measurement gap con-
figuration (measGapConfig) includes providing a gap
pattern, a start system frame number (startSFN), and a
start sub-frame number (startSubframeNumber) as in-
formation in the case of activating the measurement gap.
The gap pattern prescribes which pattern is used as the
measurement gap. The start system frame number
(startSFN) prescribes SFN (System Frame Number) for
starting the measurement gap. The start sub-frame
number (startSubframeNumber) prescribes a sub-frame
number for starting the measurement gap.

<Serving Cell Quality Threshold (s-Measure)>

[0037] The serving cell quality threshold (s-Measure)
represents a threshold for quality of a serving cell and is
utilized for controlling whether the mobile station appa-
ratus needs to perform the measurement. The serving
cell quality threshold (s-Measure) is configured as a value
for a reference signal received power (RSRP).

<Measurement Identifier (measId)>

[0038] The measurement identifier (measId) is utilized
for linking the measurement objects with the reporting
configurations and specifically links a measurement ob-
ject identifier (measObjectId) with a reporting configura-
tion identifier (reportConfigId). The measurement identi-
fier (measId) is corresponding to one measurement ob-
ject identifier (measObjectId) and one reporting configu-
ration identifier (reportConfigId). The measurement con-
figuration message can be added/modified/deleted in
terms of relationships with the measurement identifier
(measId), the measurement object, and the reporting
configuration.
[0039] MeasObjectToRemoveList is a command for
deleting a specified measurement object identifier
(measObjectId) and a measurement object correspond-
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ing to the specified measurement object identifier
(measObjectId). In this case, all the measurement iden-
tifiers (measId) correlated with the specified measure-
ment object identifier (measObjectId) are deleted. This
command can specify a plurality of measurement object
identifiers (measObjectId) at the same time.
[0040] MeasObjectToAddModifyList is a command for
modifying a specified measurement object identifier
(measObjectId) for a specified measurement object or
for adding a specified measurement object identifier
(measObjectId) and a specified measurement object.
This command can specify a plurality of measurement
object identifiers (measObjectId) at the same time.
[0041] ReportConfigToRemoveList is a command for
deleting a specified reporting configuration identifier (re-
portConfigId) and a specified reporting configuration cor-
responding to the specified reporting configuration iden-
tifier (reportConfigId). In this case, all the measurement
identifiers (measId) correlated with the specified report-
ing configuration identifier (reportConfigId) are deleted.
This command can specify a plurality of reporting con-
figuration identifiers (reportConfigId) at the same time.
[0042] ReportConfigToAddModifyList is a command
for modifying a specified reporting configuration identifier
(reportConfigId) for a specified reporting configuration or
for adding a specified reporting configuration identifier
(reportConfigId) and a specified reporting configuration.
This command can specify a plurality of reporting con-
figuration identifiers (reportConfigId) at the same time.
[0043] MeasIdToRemoveList is a command for delet-
ing a specified measurement identifier (measId). In this
case, the measurement object identifier (measObjectId)
and the reporting configuration identifier (reportConfigId)
correlated with the specified measurement identifier
(measId) are not deleted and are maintained. This com-
mand can specify a plurality of measurement identifiers
(measId) at the same time.
[0044] MeasIdToAddModifyList is a command for cor-
relating a specified measurement identifier (measId) with
a specified measurement object identifier (measObjec-
tId) and a specified reporting configuration identifier (re-
portConfigId) or for correlating a specified measurement
object identifier (measObjectId) and a specified reporting
configuration identifier (reportConfigId) with a specified
measurement identifier (measId) to add the specified
measurement identifier (measId). This command can
specify a plurality of measurement identifiers (measId)
at the same time.

<Measurement Object>

[0045] The measurement object is prescribed for each
radio access technology (RAT) and each frequency. The
reporting configurations include prescriptions for EUTRA
and prescriptions for RAT other than EUTRA.
[0046] The measurement objects include a measure-
ment object EUTRA (measObjectEUTRA) correlated
with a measurement object identifier (measObjectId).

[0047] The measurement object identifier (measOb-
jectId) is an identifier used for identifying the configuration
of the measurement object. The configuration of the
measurement objects is prescribed for each radio access
technology (RAT) and frequency as described above.
The measurement objects are separately specified for
EUTRAN, ULTRA, GERAN, and CDMA2000. The meas-
urement object EUTRA (measObjectEUTRA) is a meas-
urement object for EUTRA and prescribes information
applied to neighboring cells of EUTRA. A measurement
object EUTRA (measObjectEUTRA) having a different
frequency is handled as a different measurement object
and is separately assigned with a measurement object
identifier (measObjectId).
[0048] The measurement object EUTRA (measObjec-
tEUTRA) includes EUTRA carrier frequency information
(eutra-CarrierInfo), a measurement bandwidth (meas-
urementBandwidth), an offset frequency (offsetFreq), in-
formation related to a neighboring cell list, and informa-
tion related to a black list.
[0049] The information included in the measurement
object EUTRA (measObjectEUTRA) will then be de-
scribed. The EUTRA, carrier frequency information (eu-
tra-CarrierInfo) specifies a carrier frequency that is to be
a measurement object. The measurement bandwidth
(measurementBandwidth) indicates a measurement
bandwidth common to all the neighboring cells operating
in the carrier frequency defined as the measurement ob-
ject. The offset frequency (offsetFreq) indicates a meas-
urement offset value applied to the frequency defined as
the measurement object.
[0050] The information related to a neighboring cell list
includes information related to neighboring cells that are
to be objects of the event evaluation and the measure-
ment report. The information related to a neighboring cell
list includes a physical cell identifier (physical cell ID), a
cell individual offset (cellIndividualOffset; indicative of a
measurement offset value applied to a neighboring cell)
and others. In the case of EUTRA, this information is
utilized as information for performing addition/modifica-
tion or deletion in the neighboring cell list already ac-
quired by the mobile station apparatus from the broad-
cast information (broadcasted system information).
[0051] The information related to a black list includes
information related to neighboring cells that are not to be
objects of the event evaluation and the measurement
report. The information related to a black list includes a
physical cell identifier (physical cell ID) and others. In the
case of EUTRA, this information is utilized as information
for performing addition/modification or deletion in a black
cell list (black listed cell list) already acquired by the mo-
bile station apparatus from the broadcast information.

<Reporting Configuration>

[0052] The reporting configuration includes reporting
configuration EUTRA (reportConfigEUTRA) correspond-
ing to a reporting configuration identifier (reportConfigId)
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and others.
[0053] The reporting configuration identifier (report-
ConfigId) is an identifier used for identifying the reporting
configuration related to the measurements. The reporting
configuration related to the measurements includes pre-
scriptions for EUTRA and prescriptions for RAT other
than EUTRA (ULTRA, GERAN, CDMA2000) as de-
scribed above. The reporting configuration EUTRA (re-
portConfigEUTRA) is the reporting configuration for EU-
TRA and defines triggering criteria of an event utilized
for reporting the measurements in EUTRA.
[0054] The reporting configuration EUTRA (report-
ConfigEUTRA) includes an event identifier (eventId), a
triggering quantity (triggerQuantity), hysteresis, a time to
trigger (timeToTrigger), a report quantity (reportQuanti-
ty), a maximum reporting cell number (maxReportCells),
a reporting interval (reportInterval), and a reporting
amount (reportAmmount).
[0055] The reporting configuration EUTRA (report-
ConfigEUTRA) will then be described. The event identi-
fier (eventId) is utilized for selecting criteria related to
event triggered reporting. The event triggered reporting
is a method of reporting the measurements when the
event triggering criteria are satisfied. Event triggered pe-
riodic reporting also exists for reporting the measure-
ments a certain number of times at regular intervals when
the event triggering criteria are satisfied.
[0056] The event triggering criteria include five types
as described later. If the event triggering criteria specified
by the event identifier (eventId) are satisfied, the mobile
station apparatus performs the measurement report to
the base station apparatus. The triggering quantity (trig-
gerQuantity) is a quantity utilized for evaluating the event
triggering criteria. A reference signal received power
(RSRP) or a reference signal received quality (RSRQ) is
specified. The mobile station apparatus utilizes a quantity
specified by the triggering quantity (triggerQuantity) to
perform the measurements of a downlink reference sig-
nal and determines whether the event triggering criteria
specified by the event identifier (eventId) are satisfied.
The hysteresis is a parameter utilized in the event trig-
gering criteria. The time to trigger (timeToTrigger) indi-
cates a period while the event triggering criteria should
be satisfied. The report quantity (reportQuantity) indi-
cates a quantity reported in the measurement report. In
this case, a quantity specified by the triggering quantity
(triggerQuantity), or the reference signal received power
(RSRP) and the reference signal received quality
(RSRQ) are specified. The reference signal received
quality (RSRQ) is a ratio represented by (N*RSRP) / (EU-
TRA carrier RSSI). The reception signal intensity (EU-
TRA carrier RSSI) indicates the intensity of total recep-
tion signal power and the measurement bandwidth is the
same as the system bandwidth. N denotes the number
of resource blocks (RB) related to the measurement
bandwidth of the reception signal intensity (EUTRA car-
rier RSSI). The maximum reporting cell number (maxRe-
portCells) indicates the maximum number of cells includ-

ed in the measurement report. The reporting interval (re-
portInterval) is utilized for the periodical reporting or the
event triggered periodic reporting and the reporting is
periodically performed at intervals indicated by the re-
porting interval (reportInterval). The reporting amount
(reportAmmount) prescribes the number of times of the
periodical reporting as needed.
[0057] Threshold parameters and offset parameters
(a1_Threshold, a2_Threshold, a3_Offset,
a4_Threshold, a5_Threshold1, a5_Threshold2) utilized
in the event triggering criteria are provided to the mobile
station apparatus together with the event identifier (even-
tId) in the reporting configuration EUTRA (reportCon-
figEUTRA).

<Regarding Event Triggering Criteria>

[0058] The event triggering criteria for performing the
measurement report are defined in the following five
types, each having an entering condition and a leaving
condition. Therefore, if a mobile station apparatus satis-
fies an entering condition for an event specified by the
base station apparatus, the mobile station apparatus
transmits a measurement report to the base station ap-
paratus. On the other hand, if a mobile station apparatus
satisfying an event of entering condition and transmitting
a measurement report satisfies an event of leaving con-
dition, the mobile station apparatus stops the transmis-
sion of the measurement report. The entering condition
and the leaving condition for events are as follows:

<Event A1>

[0059]

Event A1 entering condition: Ms-Hys>a1_Threshold
Event A1 leaving condition: Ms+Hys<a1_Threshold

<Event A2>

[0060]

Event A2 entering condition: Ms-Hys>a2_Threshold
Event A2 leaving condition: Ms+Hys<a2_Threshold

<Event A3>

[0061]

Event A3 entering condition: Mn+Ofn+Ocn-
Hys>Ms+Ofs+Ocs+a3_Offset
Event A3 leaving condition:
Mn+Ofn+Ocn+Hys<Ms+Ofs+Ocs+a3_Offset

<Event A4>

[0062]
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Event A4 entering condition: Mn+Ofn+Ocn-
Hys>a4_Threshold
Event A4 leaving condition: Mn+Ofn+Ocn-
Hys<a4_Threshold

<Event A5>

[0063]

Event A5 entering condition: Ms-
Hys<a5_Threshold1, Mn+Ofn+Ocn-
Hys>a5_Threshold2
Event A5 leaving condition:
Ms+Hys>a5_Threshold1, Mn+Ofn-
Ocn+Mys<a5_Threshold2

[0064] Ms denotes a measurement result for a serving
cell (without considering a measurement offset value
specific to the cell). Mn denotes a measurement result
for a neighboring cell. Hys is a hysteresis parameter for
an event of interest.
[0065] Ofn denotes a frequency-specific measure-
ment offset value for a frequency of a neighboring cell.
Ofn corresponds to an offset frequency (offsetFreq) of
the measurement object EUTRA (measObjectEUTRA).
In the case of the intra-frequency measurements, Ofn is
the same as Ofs. In the case of the inter-frequency meas-
urements, Ofn is an offset frequency (offsetFreq) includ-
ed in the measurement object EUTRA (measObjectEU-
TRA) corresponding to a downlink frequency different
from the serving cell.
[0066] Ocn is a cell-specific measurement offset value
for a neighboring cell. Ocn corresponds to a cell individual
offset (cellIndividualOffset) of the measurement object
EUTRA, (measObjectEUTRA). If Ocn is not configured,
the measurement offset value is configured to zero. In
the case of the intra-frequency measurements, Ocn is a
cell individual offset (cellIndividualOffset) included in the
measurement object EUTRA (measObjectEUTRA) of
the downlink frequency the same as the serving cell. In
the case of the inter-frequency measurements, Ocn is a
cell individual offset (cellIndividualOffset) included in the
measurement object EUTRA (measObjectEUTRA) cor-
responding to a downlink frequency different from the
serving cell.
[0067] Ofs is a frequency-specific offset value for a fre-
quency of a serving cell. Ofs corresponds to an offset
frequency (offsetFreq) of the measurement object EU-
TRA (measObjectEUTRA).
[0068] Ocs is a cell-specific measurement offset value
for the serving cell. Ocs is included in a cell individual
offset (cellIndividualOffset) of the measurement object
EUTRA (measObjectEUTRA) of the frequency of the
serving cell.
[0069] The a1_Threshold is a threshold parameter uti-
lized for the event A1. The a2_Threahold is a threshold
parameter utilized for the event A2. The a3_Offset is an
offset parameter utilized for the event A3. The

a4_Threshold is a threshold parameter utilized for the
event A4. The a5_Threshold1 and a5_Threshold2 are
threshold parameters utilized for the event A5.
[0070] The mobile station generates the events in ac-
cordance with the measurement result Ms of the serving
cell and the measurement result Mn of the neighboring
cell. If the measurement result Ms of the serving cell is
better than the threshold a1_Threshold after the applica-
tion of the parameters, the event A1 is generated and, if
worse than the threshold a2_Threshold, the event A2 is
generated. If the measurement result Mn of the neigh-
boring cell is better than the serving cell measurement
result Ms and the offset a3_Offset after the application
of the parameters, the event A3 is generated and, if the
measurement result Mn of the neighboring cell is better
than the threshold a4_Threshold after the application of
the parameters, the event A4 is generated. If the meas-
urement result Ms of the serving cell is worse than the
threshold a5_Threshold1 after the application of the pa-
rameters and the measurement result Mn of the neigh-
boring cell is better than the threshold a5_Threshold2
after the application of the parameters, the event A5 is
generated.
[0071] The base station apparatus provides the serv-
ing cell quality threshold (s-Measure) in some cases and
not in other cases. If the base station apparatus provides
the serving cell quality threshold (s-Measure), the mobile
station apparatus performs the measurements of a
neighboring cell and the event evaluation (whether the
event triggering criteria are satisfied; also known as the
evaluation of reporting criteria) when the quality (RSRP
value) of the serving cell is lower than the serving cell
quality threshold (s-Measure). On the other hand, if the
base station apparatus does not provide the serving cell
quality threshold (s-Measure), the mobile station appa-
ratus performs the measurements of a neighboring cell
and the event evaluation regardless of the quality (RSRP
value) of the serving cell.

<Regarding Measurement Result>

[0072] The mobile station apparatus satisfying the
event triggering criteria transmits a measurement report
to the base station apparatus. The measurement report
includes a measurement result.
[0073] This measurement result comprises of a meas-
urement identifier (measId), a serving cell measurement
result (measResultServing) and a EUTRA measurement
result list (measRosultListEUTRA). The EUTRA meas-
urement result list (measResultListEUTRA) includes a
physical cell identifier (physicalCellIdentity) and a EU-
TRA cell measurement result (measResultEUTRA).
[0074] The measurement identifier (measId) is an
identifier utilized for linking the measurement object iden-
tifier (measObjectId) and the reporting configuration
identifier (reportConfigId) as described above. The serv-
ing cell measurement result (measResultServing) is a
measurement result for a serving cell and reports the

13 14 



EP 3 334 208 A1

9

5

10

15

20

25

30

35

40

45

50

55

results of both the reference signal received power
(RSRP) and the reference signal received quality
(RSRQ) for the serving cell. A measurement result for a
serving cell is always included in the measurement result.
The physical cell identifier (physicalCellIdentity) is uti-
lized for identifying a cell. The EUTRA cell measurement
result (measResultEUTRA) is a measurement result for
a EUTRA cell. A measurement result of a neighboring
cell is included only when a relevant event is generated.
[0075] Fig. 1 is a diagram of a configuration of downlink
channels used in a communication system according to
a first embodiment of the present invention. Fig. 2 is a
diagram of a configuration of uplink channels used in the
communication system according to the first embodiment
of the present invention. Both the downlink channels de-
picted in Fig. 1 and the uplink channels depicted in Fig.
2 comprise of logical channels, transport channels and
physical channels.
[0076] The logical channels define types of data trans-
mission services transmitted/received through a medium
access control (MAC) layer. The transport channels de-
fine what characteristics the data transmitted by wireless
interfaces have and how the data are transmitted. The
physical channels are physical channels that carry the
transport channels.
[0077] The downlink logical channels include a broad-
cast control channel (BCCH), a paging control channel
(PCCH), a common control channel (CCCH), a dedicated
control channel (DCCH), a dedicated traffic channel
(DTCH), a multicast control channel (MCCH), and a mul-
ticast traffic channel (MTCH). The uplink logical channels
include the common control channel (CCCH), the dedi-
cated control channel (DCCH), and the dedicated traffic
channel (DTCH).
[0078] The downlink transport channels include a
broadcast channel (BCH), a paging channel (PCH), a
downlink shared channel (DL-SCH), and a multicast
channel (MCH). The uplink transport channels include
an uplink shared channel (UL-SCH) and a random ac-
cess channel (RACH).
[0079] The downlink physical channels include a phys-
ical broadcast channel (PBCH), a physical downlink con-
trol channel (PDCCH), a physical downlink shared chan-
nel (PDSCH), a physical multicast channel (PMCH), a
physical control format indicator channel (PCFICH), and
a physical hybrid ARQ indicator channel (PHICH). The
uplink physical channels include a physical uplink shared
channel (PUSCH), a physical random access channel
(PRACH), and a physical uplink control channel
(PUCCH).
[0080] These channels are transmitted/received be-
tween the base station apparatus and the mobile station
apparatuses as depicted in Fig. 20 described in terms of
a conventional technology.
[0081] The logical channels will then be described. The
broadcast control channel (BCCH) is a downlink channel
used for broadcasting the system information. The pag-
ing control channel (PCCH) is a downlink channel used

for transmitting paging information and is used when a
network does not know a cell position of a mobile station
apparatus.
[0082] The common control channel (CCCH) is a chan-
nel used for transmitting control information between a
mobile station apparatus and a network and is used by
a mobile station apparatus not having radio resource con-
trol (RRC) connection with the network.
[0083] The dedicated control channel (DCCH) is a
point-to-point bidirectional channel and is a channel uti-
lized for transmitting individual control information be-
tween a mobile station apparatus and the network. The
dedicated control channel (DCCH) is used by a mobile
station apparatus having the RRC connection.
[0084] The dedicated traffic channel (DTCH) is a point-
to-point bidirectional channel dedicated to one mobile
station apparatus and is utilized for transferring user in-
formation (unicast data).
[0085] The multicast control channel (MCCH) is a
downlink channel used for performing point-to-multipoint
transmission of MBMS (multimedia broadcast multicast
service) control information from a network to a mobile
station apparatus. This is used in the MBMS service pro-
viding a service in a point-to-multipoint manner.
[0086] MBMS service transmitting methods include
single-cell point-to-multipoint (SCPTM) transmission and
multimedia broadcast multicast service single frequency
network (MBSFN) transmission. The MBSFN transmis-
sion is a concurrent transmission technique realized by
concurrently transmitting an identifiable waveform (sig-
nal) from a plurality of cells. On the other hand, the
SCPTM transmission is a method of transmitting the
MBMS service by one base station apparatus.
[0087] The multicast control channel (MCCH) is uti-
lized for one or more multicast traffic channels (MTCH).
The multicast traffic channel (MTCH) is a downlink chan-
nel used for performing point-to-multipoint transmission
of traffic data from a network to a mobile station appara-
tus.
[0088] The multicast control channel (MCCH) and the
multicast traffic channel (MTCH) are utilized only by a
mobile station apparatus that receives MBMS.
[0089] The transport channels will be described. The
broadcast channel (BCH) is broadcasted to the entire
cell in accordance with a fixed and preliminarily defined
transmission format. In the downlink shared channel (DL-
SCH), HARQ (hybrid automatic repeat request), the dy-
namic adaptive radio link control, the non-contiguous re-
ception (DRX), and the MBMS transmission are support-
ed and need to be broadcasted to the entire cell.
[0090] In the downlink shared channel (DL-SCH), the
beamforming can be utilized and dynamic resource allo-
cation and semi-static resource allocation are supported.
The paging channel (PCH) supports DRX and need to
be broadcasted to the entire cell.
[0091] The paging channel (PCH) is mapped to a phys-
ical resource that is dynamically used for traffic channels
or other control channels, i.e., the physical downlink
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shared channel (PDSCH).
[0092] The multicast channel (MCH) need to be broad-
casted to the entire cell. The multicast channel (MCH)
supports semi-static resource allocation such as MBSFN
(MBMS single frequency network) combining of the
MBMS transmission from a plurality of cells and a time
frame using the extended cyclic prefix (CP).
[0093] The uplink shared channel (UL-SCH) supports
HARQ and the dynamic adaptive radio link control. The
uplink shared channel (UL-SCH) can utilize the beam-
forming. The dynamic resource allocation and the semi-
static resource allocation are supported. The random ac-
cess channel (RACH) transmits limited control informa-
tion and has a risk of collision.
[0094] The physical channels will be described. The
physical broadcast channel (PBCH) maps the broadcast
channel (BCH) at intervals of 40 milliseconds. Blind de-
tection is performed for the timing of 40 milliseconds.
Therefore, explicit signaling may not be performed for
the presentation of the timing. A sub-frame including the
physical broadcast channel (PBCH) can be decoded by
itself (self-decodable).
[0095] The physical downlink control channel (PD-
CCH) is a channel used for notifying the mobile station
apparatus of the resource allocation of the downlink
shared channel (PDSCH), the hybrid automatic repeat
request (HARQ) information for the downlink data, and
the uplink transmission permission (uplink grant) that is
the resource allocation of the physical uplink shared
channel (PUSCH).
[0096] The physical downlink shared channel (PD-
SCH) is a channel used for transmitting the downlink data
or the paging information. The physical multicast channel
(PMCH) is a channel utilized for transmitting the multicast
channel (MCH), and a downlink reference signal, an up-
link reference signal, and a physical downlink synchro-
nization signal are separately located.
[0097] The physical uplink shared channel (PUSCH)
is a channel mainly used for transmitting the uplink data
(UL-SCH). When the base station apparatus 100 sched-
ules the mobile station apparatus 200, the physical uplink
shared channel (PUSCH) is also used for transmitting a
channel feedback report (a downlink channel quality in-
dicator CQI, a precoding matrix indicator PMI, and a rank
indicator RI) and HARQ acknowledgement (ACK)/nega-
tive acknowledgement (NACK) for downlink transmis-
sion.
[0098] The physical random access channel (PRACH)
is a channel used for transmitting a random access pre-
amble and has a guard time. The physical uplink control
channel (PUCCH) is a channel used for transmitting the
channel feedback report (CQI, PMI, and RI), a scheduling
request (SR), and HARQ acknowledgement/negative ac-
knowledgement for downlink transmission.
[0099] The physical control format indicator channel
(PCFICH) is a channel utilized for notifying the mobile
station apparatus of an OFDM symbol number used for
the physical downlink control channel (PDCCH) and

transmitted in sub-frames.
[0100] The physical hybrid ARQ indicator channel
(PHICH) is a channel utilized for transmitting HARQ
ACK/NACK for uplink transmission.
[0101] The downlink reference signal (DL-RS) is a pilot
signal transmitted with a predetermined power for each
cell. The downlink reference signal is a signal periodically
repeated at predetermined time intervals (e.g., one
frame) and the mobile station apparatus receives the
downlink reference signal at predetermined time inter-
vals and measures the reception quality for the determi-
nation of the reception quality for each cell. The downlink
reference signal is also used as a reference signal for
demodulating the downlink data transmitted concurrently
with the downlink reference signal. A sequence used for
the downlink reference signal may be any sequence as
long as a sequence is uniquely identifiable for each cell.
[0102] The channel mapping by the communication
system according to the first embodiment of the present
invention will be described.
[0103] As depicted in Fig. 1, the transport channels
and the physical channels are mapped in the downlink
as follows. The broadcast channel (BCH) is mapped to
the physical broadcast channel (PBCH).
[0104] The multicast channel (MCH) is mapped to the
physical multicast channel (PMCH). The paging channel
(PCH) and the downlink shared channel (DL-SCH) are
mapped to the physical downlink shared channel (PD-
SCH).
[0105] The physical downlink control channel (PD-
CCH), the physical hybrid ARQ indicator channel
(PHICH), and the physical control format indicator chan-
nel (PCFICH) are independently used in the physical
channels.
[0106] On the other hand, the transport channels and
the physical channels are mapped in the uplink as fol-
lows. The uplink shared channel (UL-SCH) is mapped to
the physical uplink shared channel (PUSCH).
[0107] The random access channel (RACH) is mapped
to the physical random access channel (PRACH). The
physical uplink control channel (PUCCH) is independ-
ently used in the physical channels.
[0108] The logical channels and the transport channels
are mapped in the downlink as follows. The paging con-
trol channel (PCCH) is mapped to the paging channel
(PCH).
[0109] The broadcast control channel (BCCH) is
mapped to the broadcast channel (BCH) and the down-
link shared channel (DL-SCH). The common control
channel (CCCH), the dedicated control channel (DCCH),
and the dedicated traffic channel (DTCH) are mapped to
the downlink shared channel (DL-SCH).
[0110] The multicast control channel (MCCH) is
mapped to the downlink shared channel (DL-SCH) and
the multicast channel (MCH). The multicast traffic chan-
nel (MTCH) is mapped to the downlink shared channel
(DL-SCH) and the multicast channel (MCH).
[0111] The mapping from the multicast control channel
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(MCCH) and the multicast traffic channel (MTCH) to the
multicast channel (MCH) is performed at the time of the
MBSFN transmission while these channels are mapped
to the downlink shared channel (DL-SCH) at the time of
the SCPTM transmission.
[0112] On the other hand, the logical channels and the
transport channels are mapped in the uplink as follows.
The common control channel (CCCH), the dedicated
control channel (DCCH), and the dedicated traffic chan-
nel (DTCH) are mapped to the uplink shared channel
(UL-SCH). The random access channel (RACH) is not
mapped to a logical channel.’
[0113] Fig. 4 is a general block diagram of a configu-
ration of the base station apparatus 100 according to the
first embodiment of the present invention. The base sta-
tion apparatus 100 includes a data control section 101,
an OFDM modulating section 102, a wireless section
103, a scheduling section 104, a channel estimating sec-
tion 105, a DFT-S-OFDM (DFT-Spread-OFDM) demod-
ulating section 106, a data extracting section 107, a high-
er layer 108, and an antenna section A1.
[0114] A receiving section comprises of the wireless
section 103, the scheduling section 104, the channel es-
timating section 105, the DFT-S-OFDM demodulating
section 106, the data extracting section 107, the higher
layer 108, and the antenna section A1. A transmitting
section comprises of the data control section 101, the
OFDM modulating section 102, the wireless section 103,
the scheduling section 104, the higher layer 108, and the
antenna section A1. Some part of the respective receiv-
ing section and transmitting section is configured to sep-
arately execute processing for each component carrier
and some other part is configured to execute processing
common to component carriers.
[0115] The antenna section A1, the wireless section
103, the channel estimating section 105, the DFT-S-
OFDM demodulating section 106, and the data extracting
section 107 execute processing for an uplink physical
layer. The antenna section A2, the data control section
101, the OFDM modulating section 102, and the wireless
section 103 execute processing for a downlink physical
layer.
[0116] The data control section 101 acquires the trans-
port channels from the scheduling section 104. The data
control section 101 maps the transport channels as well
as signals and channels generated in the physical layer
based on the scheduling information input from the
scheduling section 104, to the physical channels based
on the scheduling information input from the scheduling
section 149. The data mapped as described above are
output to the OFDM modulating section 102.
[0117] The OFDM modulating section 102 executes
the encoding, the data modulation, the input signal seri-
al/parallel conversion, the IFFT (Inverse Fast Fourier
Transform) processing, and the insertion of cyclic prefix
(CP) as well as the OFDM signal processing such as
filtering for the data input from the data control section
101 to generate and output an OFDM signal to the wire-

less section 103 based on the scheduling information
input from the scheduling section 104 (including downlink
physical resource block (PRB) allocation information
(e.g., physical resource block position information such
as frequency and time), and a modulation method and
an encoding method corresponding to each downlink
physical resource block (PRB) (e.g., 16QAM modulation,
2/3 coding rate)).
[0118] The wireless section 103 up-converts the mod-
ulated data input from the OFDM modulating section 102
to a radio frequency to generate and transmit a radio
signal to the mobile station apparatus 200 via the antenna
section A1. The wireless section 103 receives an uplink
radio signal from the mobile station apparatus 200 via
the antenna section A1 and down-converts the signal to
a baseband signal to output the reception data to the
channel estimating section 105 and the DFT-S-OFDM
demodulating section 106.
[0119] The scheduling section 104 executes process-
ing for a medium access control (MAC) layer. The sched-
uling section 104 performs the mapping of the logical
channels and the transport channels, the scheduling of
the downlink and the uplink (such as HARQ processing
and selection of a transport format) and others. Since the
scheduling section 104 integrates to control the process-
ing sections of the physical layers, interfaces exist be-
tween the scheduling section 104 and the antenna sec-
tion A1, the wireless section 103, the channel estimating
section 105, the DFT-S-OFDM demodulating section
106, the data control section 101, the OFDM modulating
section 102, and the data extracting section 107. How-
ever, the interfaces are not depicted.
[0120] In the scheduling of the downlink, the schedul-
ing section 104 executes the selection processing of a
downlink transport format (transmission form) for modu-
lating data (allocation of physical resource blocks (PRB)
and a modulating method and an encoding method) and
the generation of the scheduling information used in the
retransmission control in HARQ and the downlink sched-
uling, based on feedback information received from the
mobile station apparatus 200 (a downlink channel feed-
back report (channel quality (CQI), the number of
streams (RI), precoding information (PMI) and others.)
and ACK/NACK feedback information for downlink data),
the information of available downlink physical resource
blocks (PRB) of the mobile station apparatuses, a buffer
status, the scheduling information input from the higher
layer 108 and others. The scheduling information used
for the downlink scheduling is output to the data control
section 101 and the data extracting section 107.
[0121] In the scheduling of the uplink, the scheduling
section 104 executes the selection processing of an up-
link transport format (transmission form) for modulating
data (allocation of physical resource blocks (PRB) and a
modulating method and an encoding method) and the
generation of the scheduling information used in the up-
link scheduling, based on an estimation result of an uplink
channel state (wireless propagation channel state) out-
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put by the channel estimating section 105, a resource
allocation request from the mobile station apparatus 200,
information of available downlink physical resource
blocks (PRB) of the mobile station apparatuses 200, the
scheduling information input from the higher layer 108
and others.
[0122] The scheduling information used for the uplink
scheduling is output to the data control section 101 and
the data extracting section 107.
[0123] The scheduling section 104 maps the downlink
logical channels input from the higher layer 108 to the
transport channels before output to the data control sec-
tion 101. The scheduling section 104 processes the con-
trol data acquired through the uplink and the transport
channels input from the data extracting section 107 as
needed and maps the control data and the transport
channels to the uplink logical channels and outputs them
to the higher layer 108.
[0124] The channel estimating section 105 estimates
an uplink channel state from an uplink demodulation ref-
erence signal (DRS) for the demodulation of uplink data
and outputs the estimation result to the DFT-S-OFDM
demodulating section 106. The channel estimating sec-
tion 105 also estimates an uplink channel state from an
uplink sounding reference signal (SRS) for scheduling
the uplink and outputs the estimation result to the sched-
uling section 104.
[0125] Although it is assumed that the communication
method of the uplink is using a single carrier method such
as DFT-S-OFDM, a multicarrier method such as OFDM
method may also be used.
[0126] Based on the uplink channel state estimation
result input from the channel estimating section 105, the
DFT-S-OFDM demodulating section 106 executes DFT-
S-OFDM signal processing such as DFT (Discrete Fou-
rier Transform) transform, sub-carrier mapping, IFFT
transform, and filtering for the modulated data input from
the wireless section 103 to execute the demodulation
processing before output to the data extracting section
107.
[0127] The data extracting section 107 checks the cor-
rectness of the data input from the DFT-S-OFDM demod-
ulating section 106 based on the scheduling information
from the scheduling section 104 and outputs the check
result (acknowledgement signal ACK/negative acknowl-
edgement signal NACK) to the scheduling section 104.
[0128] The data extracting section 107 divides the data
input from the DFT-S-OFDM demodulating section 106
into the transport channels and the physical layer control
data based on the scheduling information from the sched-
uling section 104 and outputs them to the scheduling
section 104.
[0129] The divided control data includes the feedback
information (downlink channel feedback report (CQI,
PMI, RI), ACK/NACK feedback information for downlink
data) provided from the mobile station apparatus 200.
[0130] The higher layer 108 executes each processing
for a packet data convergence protocol (PDCP) layer, a

radio link control (RRC) layer, and a radio resource con-
trol (RRC) layer. Since the higher layer 108 integrates to
control the processing sections of the lower layers, inter-
faces exist between the higher layer 108 and the sched-
uling section 104, the antenna section A1, the wireless
section 103, the channel estimating section 105, the
DFT-S-OFDM demodulating section 106, the data con-
trol section 101, the OFDM modulating section 102, and
the data extracting section 107. However, the interfaces
are not depicted.
[0131] The higher layer 108 includes a radio resource
control section 109. The radio resource control section
109 performs management of various parts of configu-
ration information, management of system information,
management of measurement configuration and meas-
urement result, paging control, management of commu-
nication states of mobile station apparatuses, manage-
ment of migration such as handover, management of
buffer status for each mobile station apparatus, manage-
ment of connection setup of unicast and multicast bear-
ers, management of mobile station identifier (UEID) and
others. The higher layer 108 gives/receives information
to/from another base station apparatus and information
to/from a higher node.
[0132] Fig. 5 is a general block diagram of a configu-
ration of the mobile station apparatus 200 according to
the first embodiment of the present invention. The mobile
station apparatus 200 includes a data control section
201, a DFT-S-OFDM modulating section 202, a wireless
section 203, a scheduling section 204, a channel esti-
mating section 205, an OFDM demodulating section 206,
a data extracting section 207, a higher layer 208, and an
antenna section A2.
[0133] A transmitting section comprises of the data
control section 201, the DFT-S-OFDM modulating sec-
tion 202, the wireless section 203, the scheduling section
204, the higher layer 208, and the antenna section A2.
A receiving section comprises of the wireless section
203, the scheduling section 204, the channel estimating
section 205, the OFDM demodulating section 206, the
data extracting section 207, the higher layer 208, and the
antenna section A2. A selecting section comprises of the
scheduling section 204.
[0134] The antenna section A2, the data control sec-
tion 201, the DFT-S-OFDM modulating section 202, and
the wireless section 203 execute processing for the up-
link physical layer. The antenna section A2, the wireless
section 203, the channel estimating section 205, the
OFDM demodulating section 206, and the data extracting
section 207 execute processing for the downlink physical
layer. Some part of the respective transmitting section
and receiving section is configured to separately execute
processing for each component carrier and some other
part is configured to execute common processing com-
mon to component carriers.
[0135] The data control section 201 acquires the trans-
port channels from the scheduling section 204. The data
control section 201 maps the transport channels as well

21 22 



EP 3 334 208 A1

13

5

10

15

20

25

30

35

40

45

50

55

as signals and channels generated in the physical layer
based on the scheduling information input from the
scheduling section 204, to the physical channels based
on the scheduling information input from the scheduling
section 204. The data mapped as described above are
output to the DFT-S-OFDM modulating section 202.
[0136] The DFT-S-OFDM modulating section 202 ex-
ecutes DFT-S-OFDM signal processing such as data
modulation, DFT processing, sub-carrier mapping, IFFT
(Inverse Fast Fourier Transform) processing, insertion
of cyclic prefix (CP), and filtering for the data input from
the data control section 201 to generate and output a
DFT-S-OFDM signal to the wireless section 203.
[0137] Although it is assumed that the communication
method of the uplink is using a single carrier method such
as DFT-S-OFDM, a multicarrier method such as OFDM
method may also be used.
[0138] The wireless section 203 up-converts the mod-
ulated data input from the DFT-S-OFDM modulating sec-
tion 202 to a radio frequency to generate and transmit a
radio signal to the base station apparatus 100 via the
antenna section A2.
[0139] The wireless section 203 receives a radio signal
modulated by the downlink data from the base station
apparatus 100 via the antenna section A2 and down-
converts the modulated signal to a baseband signal and
outputs the reception data to the channel estimating sec-
tion 205 and the OFDM demodulating section 206.
[0140] The scheduling section 204 executes process-
ing for the medium access control layer. The scheduling
section 104 performs the mapping of the logical channels
and the transport channels, the scheduling of the down-
link and the uplink (such as HARQ processing and se-
lection of transport format) and others. Since the sched-
uling section 204 integrates to control the processing sec-
tions of the physical layers, interfaces exist between the
scheduling section 204 and the antenna section A2, the
data control section 201, the DFT-S-OFDM modulating
section 202, the channel estimating section 205, the
OFDM demodulating section 206, the data extracting
section 207, and the wireless section 203. However, the
interfaces are not depicted.
[0141] In the scheduling of the downlink, the schedul-
ing section 204 executes the generation of the scheduling
information used in the reception control of the transport
channels and the physical signals and physical channels,
the HARQ retransmission control, and the downlink
scheduling, based on the scheduling information from
the base station apparatus 100 and the higher layer 208
(the transport format and the HARQ retransmission in-
formation). The scheduling information used for the
downlink scheduling is output to the data control section
201 and the data extracting section 207.
[0142] In the scheduling of the uplink, the scheduling
section 204 executes the generation of the scheduling
information used in the scheduling processing for map-
ping the uplink logical channels input from the higher lay-
er 208 to the transport channels and the uplink schedul-

ing, based on the uplink buffer status input from the higher
layer 208, the uplink scheduling information from the
base station apparatus 100 input from the data extracting
section 207 (the transport format and the HARQ retrans-
mission information), and the scheduling information in-
put from the higher layer 208.
[0143] For the uplink transport format, the information
provided from the base station apparatus 100 is utilized.
The scheduling information is output to the data control
section 201 and the data extracting section 207.
[0144] The scheduling section 204 maps the uplink log-
ical channels input from the higher layer 208 to the trans-
port channels and outputs them to the data control sec-
tion 201. The scheduling section 204 also outputs to the
data control section 201 the downlink channel feedback
report (CQI, PMI, RI) input from the channel estimating
section 205 and the CRC confirmation result input from
the data extracting section 207.
[0145] The scheduling section 204 processes the con-
trol data acquired through the downlink and the transport
channels input from the data extracting section 207 as
needed and maps the control data and the transport
channels to the downlink logical channels and outputs
them to the higher layer 208.
[0146] The channel estimating section 205 estimates
a downlink channel state from a downlink reference sig-
nal (RS) for the demodulation of downlink data and out-
puts the estimation result to the OFDM demodulating
section 206.
[0147] The channel estimating section 205 also esti-
mates a downlink channel state from the downlink refer-
ence signal (RS) for notifying the base station apparatus
100 of the downlink channel state (wireless propagation
channel state) and converts the estimation result into the
down link channel feedback report (such as channel qual-
ity information) to output to the scheduling section 204.
The channel estimating section 205 outputs the meas-
urement result of the downlink reference signal (RS) to
a radio resource control section 209 in order to notify the
base station apparatus 100 of the downlink measurement
result.
[0148] The OFDM demodulating section 206 executes
the OFDM demodulation processing for the modulated
data input from the wireless section 203 based on the
downlink channel state estimation result input from the
channel estimating section 205 and outputs the data to
the data extracting section 207.
[0149] The data extracting section 207 performs the
cyclic redundancy check (CRC) for the data input from
the OFDM demodulating section 206 to check the cor-
rectness and outputs the check result (ACK/NACK feed-
back information) to the scheduling section 204.
[0150] The data extracting section 207 divides the data
input from the OFDM demodulating section 206 into the
transport channels and the physical layer control data
based on the scheduling information from the scheduling
section 204 and output them to the scheduling section
204. The divided control data includes the scheduling
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information such as downlink or uplink resource alloca-
tion and uplink HARQ control information. In this case, a
decoding processing is executed for the search space
(also called search area) of the physical downlink control
signal (PDCCH) to extract the downlink or uplink re-
source allocation intended for its own mobile station ap-
paratus.
[0151] The higher layer 208 executes each processing
for the packet data convergence protocol (PDCP) layer,
the radio link control (RLC) layer, and the radio resource
control (RRC) layer. The higher layer 208 includes the
radio resource control section 209. Since the higher layer
208 integrates to control the processing sections of the
lower layers, interfaces exist between the higher layer
208 and the scheduling section 204, the antenna section
A2, the data control section 201, the DFT-S-OFDM mod-
ulating section 202, the channel estimating section 205,
the OFDM demodulating section 206, the data extracting
section 207, and the wireless section 203. However, the
interfaces are not depicted.
[0152] The radio resource control section 209 per-
forms management of various parts of configuration in-
formation, management of system information, manage-
ment of measurement configuration and measurement
result, paging control, management of communication
states of its own mobile station apparatus, management
of migration such as handover, management of buffer
status, management of connection setup of unicast and
multicast bearers, and management of mobile station
identifier (UEID).
[0153] Fig. 3 is a diagram of an example of a network
configuration of the present invention. In case the mobile
station apparatus 200 is able to perform simultaneous
communications using a plurality of frequency layers
(component carrier CC1 to component carrier CC3) by
the carrier aggregation, it is conceivable that the mobile
station apparatus 200 uses a network configuration hav-
ing one certain base station apparatus 1002 including a
transmitting section 21 and a transmitting section 22 for
a plurality of downlink frequency layers (CC2 and CC3)
or having one base station apparatus 1001 including one
transmitting section 11 for each frequency layer (CC1)
and the both cases may be mixed; however, this embod-
iment can be implemented in any configuration without
problem. The transmitting section 21 and the transmitting
section 22 may comprise of one transmitting section. It
is also conceivable in the uplink that one base station
apparatus includes a receiving section for each of a plu-
rality of uplink frequency layers and that one base station
apparatus has one receiving section for each frequency
layer, and the both cases may be mixed. The base station
apparatuses 1001, 1002 may be managed by a higher
control station 300 or the collaborative control may be
achieved between the base station apparatus 1001 and
the base station apparatus 1002. The mobile station ap-
paratus 200 recognizes component carriers as cells with-
out paying any special attention to which base station
apparatus transmits a downlink component carrier and

which base station apparatus receives an uplink compo-
nent carrier. The mobile station apparatus 200 acquires
the system information such as a frequency band and a
bandwidth of a corresponding uplink component carrier
from the system information broadcasted in each cell.
Since the addition of a component carrier (carrier aggre-
gation) to the mobile station apparatus 200 is performed
by a dedicated signal (such as RRC signaling), a com-
ponent carrier specific to the mobile station apparatus
can be configured.
[0154] The mobile station apparatus manages a sys-
tem information field that is content of the system infor-
mation and a system information element (IE) comprises
of one or more system information fields. These parts of
the system information (including the system information
fields and the system information elements) are man-
aged by RRC of the mobile station apparatus and the
base station apparatus for each component carrier. The
system information is configuration information parame-
ters managed by the system that performs communica-
tions between the mobile station apparatus and the base
station apparatus and also the system information is pa-
rameters necessary for the mobile station apparatus to
operate in the system. The system information includes
a measurement configuration, a measurement identifier
(measId), a measurement object, a reporting configura-
tion and others.
[0155] The system information managed by RRC is
broadcasted through the broadcast control channel
(BCCH) or provided from the base station apparatus to
the mobile station apparatus through the RRC signaling
by the common control channel (CCCH) and/or the ded-
icated control channel (DCCH).
[0156] The system information managed by RRC is
managed as a different parameter for each component
carrier (specific to each component carrier).
[0157] When the system information is provided by the
RRC signaling, a new RRC message type may be pre-
pared for each part of the system information in such a
way that the system information is provided by specifying
an identification number of a component carrier, or an
RRC connection reconfiguration (RRCConnection-
Reconfiguration) message may be extended such that
the RRC connection reconfiguration (RRCConnection-
Reconfiguration) message can be provided by specifying
an identification number of a component carrier. A phys-
ical cell identifier (physicalCellIdentity) and a correspond-
ing frequency may be reused for an identification number
of a component carrier.
[0158] When the broadcast control channel (BCCH) is
used for providing the system information by SIB (Sys-
temInformationBlock) (aggregation of a plurality of parts
of information transmitted in the same transmission cy-
cle), the system information is provided by specifying an
identification number of a component carrier to which the
system information is applied. Alternatively, a component
carrier located with SIB which provides the system infor-
mation may be defined as the component carrier to which
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the system information is applied.
[0159] The mobile station apparatus manages the sys-
tem information of one or more component carriers with
a bandwidth of a section of the system band and, when
a component carrier is added to the mobile station ap-
paratus, the mobile station apparatus applies the system
information of the currently accessing component carrier
to the added component carrier. For the system informa-
tion not provided as the system information applied to
the added component carrier when the component car-
rier is added to the mobile station apparatus, the mobile
station apparatus applies the system information of the
currently accessing component carrier to the added com-
ponent carrier. For predetermined certain system infor-
mation, the mobile station apparatus applies the system
information of the currently accessing component carrier
to the added component carrier when the component car-
rier is added to the mobile station apparatus. For prede-
termined certain system information, the mobile station
apparatus applies the system information having a de-
fault value (initial value) to the added component carrier
when component carrier is added to the mobile station
apparatus.
[0160] The addition of a component carrier (carrier ag-
gregation) can conceptually be considered as addition
of an active component carrier (cell) or activation of a
component carrier (cell). The active component carriers
(cells) are referred to as active set cells or active set
component carriers. The active set cells include cells (or
component carriers) of the same and different frequency
layers.
[0161] When acquiring the information related to the
addition of a component carrier, the mobile station ap-
paratus 200 adjusts the wireless section 203 so as to
receive the added component carrier.
[0162] A method of measurement of the mobile station
apparatus will then be described in the case of commu-
nication using a plurality of cells (component carriers).

<First interpretation of Serving Cell>

[0163] An example of concept of the serving cell (first
interpretation of the serving cell) will be described with
reference to Fig. 6. The mobile station apparatus and the
base station apparatus consider each of active compo-
nent carriers as a serving cell (serving cells). Neighboring
cells are cells other than the serving cell when one cell
of the active set cells is considered as the serving cell.
Therefore, a cell in an active set may be considered as
a neighboring cell depending on which cell is considered
as a serving cell. This leads to an extension of the concept
of the serving cell and, therefore, the configuration relat-
ed to the measurements of a plurality of frequency layers
can efficiently be performed. The measurements be-
tween cells within an active set can be considered as
measurements of a serving cell and a neighboring cell
at the time of the measurements. The configurations of
the serving cell and the neighboring cell which are con-

figured in each cell can directly be applied.

<Second interpretation of Serving Cell>

[0164] Another example of concept of the serving cell
(second interpretation of the serving cell) will be de-
scribed with reference to Fig. 7. The mobile station ap-
paratus and the base station apparatus consider all the
active component carriers as serving cells. The neigh-
boring cells are cells that are not configured in the active
set cells. This leads to an extension of the concept of the
serving cell and, therefore, the configuration related to
measurements of a plurality of frequency layers can ef-
ficiently be performed. The cells within the active set cells
can be omitted from the neighboring cells to be measured
at the time of the measurements. The configurations of
the serving cell and the neighboring cell that are config-
ured in each cell can directly be applied.

<Interpretation of Inter-Frequency Measurements>

[0165] The definition of the intra-frequency measure-
ments and the inter-frequency measurements when the
active set cells are configured are described with refer-
ence to Fig. 8. The intra-frequency measurements mean
measurements at each downlink frequency of cells that
are configured in the active set cells. The inter-frequency
measurements mean measurements at a frequency dif-
ferent from each downlink frequency of cells that are con-
figured in the active set cells. Therefore, assuming that
a cell measured as a serving cell is a cell within the active
set cells, the measurements between the serving cell to
be measured within the active set cells and a cell having
a different frequency within the active set cells is the inter-
frequency measurements. This enables the base station
apparatus and the mobile station apparatus to automat-
ically manage the inter-frequency measurements and the
intra-frequency measurements depending on the config-
uration of the active set cells.

<Measurement Objects>

[0166] The measurement objects are defined for each
frequency and do not need to be configured for each cell
in the active set cells. In this case, a common value can
be used as the measurement identifier (measObjectId)
for each cell (component carrier) without discrimination.
This configuration is applicable to both the first interpre-
tation of the serving cell and the second interpretation of
the serving cell.
[0167] However, an identification number of a compo-
nent carrier (cell identification number within the active
set cells) may be specified to configure a measurement
object for each cell (component carrier). In this case, the
measurement object identifier is differentiated for each
cell (component carrier). The mobile station apparatus
and the base station apparatus specify a measurement
object identifier (measObjectId) including a component
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carrier identification number as an information element
or a component carrier identification number and a meas-
urement object identifier (measObjectId) to identify a
measurement object. This configuration is applicable to
both the first interpretation of the serving cell and the
second interpretation of the serving cell. If an identifica-
tion number of a component carrier is specified, the serv-
ing cell for the measurement object (measurement ref-
erence cell (object cell of a measurement result Ms)) is
the specified cell (component carrier).

<Reporting Configuration>

[0168] If the measurement reference cell (object cell
of the measurement result Ms) is already prescribed, the
reporting configuration does not need to be configured
for each cell of the active set cells. In this case, a common
value can be used as the reporting configuration identifier
(reportConfigId) without differentiation between compo-
nent carriers. This configuration is applicable to both the
first interpretation of the serving cell and the second in-
terpretation of the serving cell.
[0169] The reporting configuration may be implement-
ed such that the reporting configuration is configured for
each component carrier considered as the measurement
reference cell (object cell of the measurement result Ms)
by specifying an identification number of a component
carrier (cell identification number within the active set
cells) since a plurality of the serving cells exist as the
measurement objects.
[0170] The mobile station apparatus and the base sta-
tion apparatus specify a reporting configuration identifier
(reportConfigId) including a component carrier identifica-
tion number as an information element or a component
carrier identification number and a reporting configura-
tion identifier (reportConfigId) to identify a reporting con-
figuration. The mobile station apparatus and the base
station apparatus define the specified cell (component
carrier) as the measurement reference cell (object cell
of the measurement result Ms) when considering the re-
porting configuration. This configuration is applicable to
both the first interpretation of the serving cell and the
second interpretation of the serving cell.

<Measurement Identifier>

[0171] A common value can be used as the measure-
ment identifier (measId) for each component carrier with-
out discrimination. This configuration is applicable to both
the first interpretation of the serving cell and the second
interpretation of the serving cell.
[0172] The measurement identifier (measId) may be
implemented such that the measurement identifier
(measId) is configured for each component carrier con-
sidered as the measurement reference cell (object cell
of the measurement result Ms) by specifying an identifi-
cation number of a component carrier (cell identification
number within the active set cells) since a plurality of the

serving cells exist as the measurement objects.
[0173] The mobile station apparatus and the base sta-
tion apparatus specify a measurement identifier (measId)
including a component carrier identification number as
an information element or a component carrier identifi-
cation number and a measurement identifier (measId) to
link the measurement object and the reporting configu-
ration. The mobile station apparatus and the base station
apparatus define the specified component carrier as the
measurement reference cell (object cell of the measure-
ment result Ms) when considering the measurement.
This configuration is applicable to both the first interpre-
tation of the serving cell and the second interpretation of
the serving cell.

<First interpretation of Measurement Reference Cell 
(Object Cell of Measurement Result Ms)>

[0174] As depicted in Fig. 9, the measurement refer-
ence cell (object cell of the measurement result Ms) is a
cell (component carrier) that is a reference of a meas-
urement object when the measurement is performed.
Namely, a measurement reference cell is a serving cell
in a measurement object. As described above, the meas-
urement reference cell (object cell of the measurement
result Ms) is identified by the identification number (sell
identification number within the active set cells) of the
component carrier specified by the measurement identi-
fier (measId), the measurement object, and the reporting
configuration in one method.
[0175] In other words, the measurement reference cell
(object cell of the measurement result Ms) may be spec-
ified by any one of the configuration of the measurement
identifier (measId), the configuration of the measurement
objects, and the reporting configuration. The physical cell
identifier (physicalCellIdentity) and the target frequency
may be diverted to the identification number of the com-
ponent carrier. This method (the first interpretation of the
measurement reference cell) prescribes or links the
measurement reference cell (object cell of the measure-
ment result Ms) for each measurement identifier
(measId). When the measurement reference cell (object
cell of the measurement result Ms) is prescribed for each
measurement identifier (measId), the base station appa-
ratus can configure the measurement for each compo-
nent carrier.

<Second interpretation of Measurement Reference Cell 
(Object Cell of Measurement Result Ms)>

[0176] As depicted in Fig. 10, the measurement refer-
ence cell (object cell of the measurement result Ms) is a
cell (component carrier) that is a reference of a meas-
urement object when the measurement is performed.
Namely, a measurement reference cell is a serving cell
in a measurement object. In another method (the second
interpretation of the measurement reference cell), all or
a plurality of the serving cells described in the second

29 30 



EP 3 334 208 A1

17

5

10

15

20

25

30

35

40

45

50

55

interpretation of the serving cell are defined as the meas-
urement reference cells (object cells of the measurement
result Ms) (all or a plurality of the cells are defined as the
measurement reference cells (object cells of the meas-
urement result Ms)). In other words, this ways that a plu-
rality of the measurement reference cells (object cells of
the measurement result Ms) are provided. In this case,
the mobile station apparatus reports the report results
for a plurality of measurement reference cells (object
cells of the measurement result Ms). If a plurality of meas-
urement reference cells are configured independently of
the active set cells, a plurality of the measurement refer-
ence cells (object cells of the measurement result Ms)
are specified by any one of the configuration of the meas-
urement identifier (measId), the configuration of the
measurement objects, and the reporting configurations.
If a plurality of measurement reference cells are defined
as all the cells of the active set cells, the measurement
reference cells (object cells of the measurement result
Ms) are determined depending on the configuration of
the active set cells.

<Serving Cell Quality Threshold (s-Measure)>

[0177] If the base station apparatus provides the serv-
ing cell quality threshold (s-Measure), the mobile station
apparatus performs the measurement of neighboring
cells and the event evaluation (whether the event trig-
gering criteria are satisfied; also referred to as the eval-
uation of reporting criteria) when the quality (RSRP val-
ue) of the measurement reference cell (object cell of the
measurement result Ms) is lower than the serving cell
quality threshold (s-Measure). On the other hand, if the
base station apparatus does not provide the serving cell
quality threshold (s-Measure), the mobile station appa-
ratus performs the measurement of neighboring cells and
the event evaluation regardless of the quality (RSRP val-
ue) of the measurement reference cell (object cell of the
measurement result Ms).

<First interpretation of Event Triggering Criteria>

[0178] Event triggering criteria for performing a meas-
urement report (first interpretation of the event triggering
criteria) will be described with reference to Fig. 11.
[0179] The symbol Ms denotes a measurement result
for a cell (component carrier) specified as the measure-
ment reference cell. The symbol Mn denotes a measure-
ment result for a cell (component carrier) not specified
as the measurement reference cell in the measurement
object.
[0180] The symbol Ofn denotes a frequency-specific
measurement offset value for a frequency of a cell (com-
ponent carrier) not specified as the measurement refer-
ence cell. In the case of the infra-frequency measure-
ments, Ofn is the same as Ofs. In the case of the inter-
frequency measurements, Ofn is a frequency offset (off-
setFreq) included in the measurement object EUTRA

(measObjectEUTRA) corresponding to a downlink fre-
quency different from the measurement reference cell.
[0181] The symbol Ocn is a cell-specific measurement
offset value for a frequency of a cell (component carrier)
not specified as the measurement reference cell. In the
case of the intra-frequency measurements, Ocn is a cell
individual offset (cellIndividualOffset) included in the
measurement object EUTRA (measObjectEUTRA) of
the downlink frequency same as the measurement ref-
erence cell. In the case of the inter-frequency measure-
ments, Ocn is a cell individual offset (cellIndividualOff-
set), included in the measurement object EUTRA
(measObjectEUTRA) corresponding to a downlink fre-
quency different from the measurement reference cell.
[0182] The symbol Ofs is a frequency-specific offset
value for a frequency of the measurement reference cell.
[0183] The symbol Ocs is a cell-specific measurement
offset value for the measurement reference cell.
[0184] The mobile station generates the events in ac-
cordance with the measurement result Ms of the meas-
urement reference cell (events A1, A2), or the measure-
ment result Ms of the measurement reference cell and
the measurement result Mn of a cell (component carrier)
not specified as the measurement reference cell (events
A3, A5), or the measurement result Mn of a cell (compo-
nent carrier) not specified as the measurement reference
cell (event A4). It is desirable that this implementation 1
of the event triggering criteria is applied to the first inter-
pretation of the serving cell and the first interpretation of
the measurement reference cell. By setting the meas-
urement parameters for each measurement reference
cell in this way, the base station apparatus can manipu-
late the priority of reporting among the component carri-
ers.

<Second interpretation of Event Triggering Criteria>

[0185] Other event triggering criteria for performing a
measurement report (second interpretation of the event
triggering criteria) will be described with reference to Fig.
12.
[0186] The symbol Ms denotes a measurement result
for a cell (component carrier) specified as the measure-
ment reference cell. The symbol Mn denotes a measure-
ment result for a cell (component carrier) not included in
the active set cells in the measurement object.
[0187] Other parameters are the same as in the first
interpretation of the event triggering criteria.
[0188] The mobile station generates the events in ac-
cordance with the measurement result Ms of the meas-
urement reference cell (events A1, A2), or the measure-
ment result Ms of the measurement reference cell and
the measurement result Mn of a cell (component carrier)
not included in the active set cells (events A3, A5), or the
measurement result Mn of a cell (component carrier) not
included in the active set cells (event A4). In this case,
an event between cells in the active set cells is not trig-
gered. It is desirable that the second interpretation of the
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event triggering criteria is applied to the second interpre-
tation of the serving cell and the first interpretation of the
measurement reference cell. By setting the measure-
ment parameters for each measurement reference cell
in this way, the base station apparatus can manipulate
the priority of reporting among the component carriers.

<Third interpretation of Event Triggering Criteria>

[0189] Other event triggering criteria for performing a
measurement report (third interpretation of the event trig-
gering criteria) will be described with reference to Fig. 13.
[0190] The symbol Ms denotes a measurement result
for each of a plurality of the measurement reference cells
(component carriers) as described in the second inter-
pretation of the measurement reference cell. The symbol
Mn denotes a measurement result for a cell (component
carrier) other than the measurement reference cell at the
time of measurement of each of the measurement refer-
ence cells (object cells of the measurement result Ms) in
the measurement object.
[0191] The symbol Ofn denotes a frequency-specific
measurement offset value for a frequency of the object
cell of Mn. In the case of the intra-frequency measure-
ments, Ofn is the same as Ofs. In the case of the inter-
frequency measurements, Ofn is an offset frequency (off-
setFreq) included in the measurement object EUTRA
(measObjectEUTRA) corresponding to a downlink fre-
quency different from each of the measurement refer-
ence cells.
[0192] The symbol Ocn is a cell-specific measurement
offset value for a frequency of the object cell of Mn. In
the case of the intra-frequency measurements, Ocn is a
cell individual offset (cellIndividualOffset) included in the
measurement object EXTRA (measObjectEUTRA) of the
downlink frequency same as each of the measurement
reference cells. In the case of the inter-frequency meas-
urements, Ocn is a cell individual offset (cellIndividualOff-
set) included in the measurement object EUTRA
(measObjectEUTRA) corresponding to a downlink fre-
quency different from each of the measurement refer-
ence cells.
[0193] The symbol Ofs is a frequency-specific offset
value for a frequency of each of the measurement refer-
ence cells.
[0194] The symbol Ocs is a cell-specific measurement
offset value for each of the measurement reference cells.
[0195] The mobile station generates the events in ac-
cordance with the measurement result Ms of each of the
measurement reference cells (events A1, A2), or the
measurement result Ms of each of the measurement ref-
erence cells and the measurement result Mn of a cell
(component carrier) other than the measurement refer-
ence cell at the time of measurement of each of the meas-
urement reference cells (object cells of the measurement
result Ms) (events A3, A5), or the measurement result
Mn of a cell (component carrier) other than the measure-
ment reference cell at the time of measurement of each

of the measurement reference cells (object cells of the
measurement result Ms) (event A4). It is desirable that
this implementation 3 of the event triggering criteria is
applied to the first interpretation of the serving cell and
the second interpretation of the measurement reference
cell. By setting the measurement parameters for each
measurement reference cell in this way, the base station
apparatus can manipulate the priority of reporting among
the component carriers.

<Fourth interpretation of Event Triggering Criteria>

[0196] Other event triggering criteria for performing a
measurement report (fourth interpretation of the event
triggering criteria) will be described with reference to Fig.
14.
[0197] The symbol Ms denotes a measurement result
for each of all or a plurality of the measurement reference
cells (component carriers) in the active set as described
in the second interpretation of the measurement refer-
ence cell. The symbol Mn denotes a measurement result
for a cell (component carrier) other than the cell config-
ured as the measurement reference cell (object cell of
the measurement result Ms) in the measurement object.
[0198] Other parameters are the same as in the third
interpretation of the event triggering criteria.
[0199] The mobile station generates the events in ac-
cordance with the measurement result Ms of the meas-
urement reference cell (events A1, A2), or the measure-
ment result Ms of the measurement reference cell and
the measurement result Mn of a cell (component carrier)
not specified as the measurement reference cell (events
A3, A5), or the measurement result Mn of a cell (compo-
nent carrier) not specified as the measurement reference
cell (event A4). In this case, an event between cells con-
figured as the measurement reference cells (object cells
of the measurement result Ms) is not triggered. It is de-
sirable that this implementation 3 of the event triggering
criteria is applied to the second interpretation of the serv-
ing cell and the second interpretation of the measurement
reference cell. By setting the measurement parameters
for each measurement reference cell in this way, the base
station apparatus can manipulate the priority of reporting
among the component carriers.

<Regarding Measurement Result>

[0200] If the measurement reference cell is specified
for each measurement identifier (measId), the measure-
ment result is the same as that when the active set cells
are not configured (when the carrier aggregation is not
performed) and it is desirable that the serving cell meas-
urement result (measResultServing) is reported as the
results of the reference signal received power (RSRP)
and the reference signal received quality (RSRQ) of the
cell configured as the measurement reference cell. In this
case, the base station plays a leading role in specify-
ing/determining the measurement reference cell. If the
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measurement reference cell is identifiable by a measure-
ment identifier (measId) and an identification number of
a component carrier (cell identification number in the ac-
tive set cells), the identification number of the component
carrier (cell identification number in the active set cells)
is also specified. That is, the mobile station apparatus
performs the measurement for a plurality of measure-
ment reference cells and reports the measurement ref-
erence cell satisfying the triggering criteria. In this case,
the mobile station apparatus takes the lead in specify-
ing/determining the measurement reference cell. Al-
though the physical cell identifier (physicalCellIdentity)
utilized for identifying a cell may be the same between
component carriers, the physical cell identifier is identi-
fiable by a frequency since the measurement object EU-
TRA (measObjectEUTRA) is configured for each fre-
quency.
[0201] If a plurality of measurement reference cells are
specified to the measurement identifier, the measure-
ment result is reported in the following method (first meth-
od of the measurement result).
[0202] The measurement result is reported as the re-
sults of the reference signal received power (RSRP) and
the reference signal received quality (RSRQ) of all the
cells configured as the measurement reference cells (or
all the cells in the active set cells). That is, the measure-
ment report includes the results of the reference signal
received power (RSRP) and the reference signal re-
ceived quality (RSRQ) of all the cells configured as the
measurement reference cells (or all the cells in the active
set cells) regardless of type of event. This enables the
base station apparatus to comprehend the statuses of
all cells configured as the measurement reference cells
by the mobile station apparatus (or all the cells in the
active set cells) without particular specification and to
estimate a cause of each event.
[0203] In another method, (second method of the
measurement result), if a plurality of measurement ref-
erence cells are specified to the measurement identifier,
the measurement result is reported as follows.
[0204] The mobile station apparatus determines an op-
timum cell from the results of the reference signal re-
ceived power (RSRP) and/or the reference signal re-
ceived quality (RSRQ) of all the cells configured as the
measurement reference cells (or all the cells in the active
set cells). The report is made by including the component
carrier identification number (cell identification number
in the active set cells) of the optimum cell and the refer-
ence signal received power (RSRP) and/or the reference
signal received quality (RSRQ) of the optimum cell in the
serving cell measurement result. The event to be report-
ed is only the event with the optimum cell defined as the
measurement reference cell. For the measurement of
the optimum cell, values may be compared after adding
Ofs of the frequencies and Ocs of the measurement ref-
erence cells to the measurement reference cells. This
enables the base station apparatus to manipulate the
priority of reporting among the component carriers.

[0205] The measurement repot for the optimum cell
among all the cells configured as the measurement ref-
erence cells (or all the cells in the active set cells) may
be considered as another event and assigned with an
event identifier (eventId). In other words, a report is trig-
gered when the optimum cell (component carrier) is
changed in consideration of Ofs of the frequencies and
Ocs of the measurement reference cells for the meas-
urement reference cells.

<Addition/Modification/Deletion of Active Set Cell>

[0206] A processing method of the system information
related to the measurement when an active set cell (com-
ponent carrier) is added/modified with the described.
[0207] When a notification of addition/modification of
an active set cell (component carrier) is given, the meas-
urement reference cells (object cells of the measurement
result Ms) are determined in accordance with the config-
uration of the active set cells if a plurality of the meas-
urement reference cells are defined as all the cells of the
active set cells in the second interpretation of the meas-
urement reference cells.
[0208] A processing method of the system information
related to the measurement when an active set cell (com-
ponent carrier) is deleted will be described with reference
to Fig. 15.
[0209] If an active set cell is deleted, all the measure-
ment identifiers (measId) linked to the measurement ob-
ject identifier (measObjectId) corresponding to the carrier
frequency of the deleted cell are deleted.
[0210] If the active set cell is deleted, all the measure-
ment identifiers (measId) linked to the measurement ref-
erence cell corresponding to the carrier frequency of the
deleted cell are deleted.
[0211] A processing method of the system information
related to the measurement when active set cells (com-
ponent carriers) are added and deleted will be described.
[0212] If active set cells are concurrently added and
deleted (replacement of active set cells), the measure-
ment identifier (measId) linked to the measurement ob-
ject identifier (measObjectId) corresponding to the carrier
frequency of the added cell is linked to the measurement
identifier (measId) linked to the measurement object
identifier (measObjectId) corresponding to the carrier fre-
quency of the deleted cell, and the measurement identi-
fier (measId) linked to the measurement object identifier
(measObjectId) corresponding to the carrier frequency
of the deleted cell is linked to the measurement identifier
(measId) linked to the measurement object identifier
(measObjectId) corresponding to the carrier frequency
of the added cell.
[0213] By automatically changing the measurement
configuration in accordance with the processing such as
addition/deletion/modification/replacement of an active
set cell, signals for the configuration can be reduced and
the configuration can quickly be applied.
[0214] A wireless communication system according to
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a second embodiment of the present invention will be
described. Only the sections of the second embodiment
different from the first embodiment will hereinafter be de-
scribed.
[0215] A DL master frequency (also referred to as
downlink primary component carrier or downlink primary
cell) may be a downlink frequency layer (a component
carrier or a component carrier group) that the mobile sta-
tion apparatus initially accesses or monitors, or a certain
downlink frequency layer determined in accordance with
specification from the base station apparatus. At least a
downlink synchronization signal (SCH) is located for ac-
quiring the downlink synchronization.
[0216] A DL slave frequency (also referred to as down-
link secondary component carrier or downlink secondary
cell) is a downlink frequency layer not specified as the
DL master frequency among accessible component car-
riers specified by the base station apparatus.
[0217] A UL master frequency (also referred to as up-
link primary component carrier) may be an uplink fre-
quency layer (a component carrier or a component carrier
group) that the mobile station apparatus initially access,
or component carrier or a component carrier group spec-
ified by the DL master frequency or corresponding to the
DL master frequency, or a certain uplink frequency layer
determined in accordance with specification from the
base station apparatus.
[0218] A UL slave frequency (also referred to as uplink
secondary component carrier) is an uplink frequency lay-
er not specified as the UL master frequency among ac-
cessible component carriers specified by the base station
apparatus.
[0219] Hereinafter, a master frequency or a slave fre-
quency in the following description means the DL master
frequency and/or the UL master frequency, or the DL
slave frequency and/or the UL slave frequency.
[0220] Master frequencies and slave frequencies of
mobile station apparatuses may be different. In other
words, a master frequency for one mobile station appa-
ratus may be configured as a slave frequency for another
mobile station apparatus. This represents that a compo-
nent carrier specific to a mobile station apparatus can be
configured since a component carrier is added to a mobile
station apparatus through a dedicated signal.
[0221] A master frequency and a slave frequency may
be arranged in adjacent carrier frequencies or distant car-
rier frequencies.
[0222] A master frequency may be defined for each
function. A master frequency related to the measurement
will be described in this description.
[0223] The mobile station apparatus manages system
information field that is a content of the system informa-
tion and a system information element (IE) comprises of
one or more system information fields. These parts of
the system information (including the system information
fields and the system information elements) are man-
aged by RRC of the mobile station apparatus and the
base station apparatus for each component carrier. The

system information acts as configuration information pa-
rameters managed by the system that performs commu-
nications using the mobile station apparatus and the base
station apparatus and also acts as parameters necessary
for the mobile station apparatus to operate in the system.
The system information includes a measurement config-
uration, a measurement identifier (measId), a measure-
ment object, a reporting configuration and others.
[0224] The system information managed by RRC is
broadcasted through the broadcast control channel
(BCCH) or provided from the base station apparatus to
the mobile station apparatus through the RRC signaling
of the common control channel (CCCH) and/or the ded-
icated control channel (DCCH).
[0225] When the master frequency is specified, the
mobile station apparatus and the base station apparatus
apply and manage the system information used at the
master frequency to the component carriers.
[0226] A method of measurement of the mobile station
apparatus will then be described in the case of commu-
nication using a plurality of component carriers.

<Interpretation of Serving Cell>

[0227] One example of concept of the serving cell will
be described with reference to Fig. 16. The mobile station
apparatus and the base station apparatus consider the
DL master frequency as the serving cell. Neighboring
cells are cells other than the DL master frequency. When
one cell in the active set cells is considered as the serving
cell, neighboring cells are cells other than the serving
cell. Therefore, a cell in an active set can be considered
as a neighboring cell depending on which cell is consid-
ered as the serving cell. This leads to an extension of the
concept of the serving cell and, therefore, the configura-
tion related to a measurement of a plurality of frequency
layers can efficiently be performed. The measurement
can be performed with reference to one cell.
[0228] Another example of concept of the serving cell
will be described with reference to Fig. 17. The mobile
station apparatus and the base station apparatus con-
sider the DL master frequency in the serving cells as the
measurement reference cell. The serving cells comprise
of a plurality of component carriers including the DL mas-
ter frequency. The neighboring cells are cells other than
the serving cells comprise of a plurality of component
carriers including the DL master frequency. This leads
to an extension of the concept of serving cell and, there-
fore, the configuration related to a measurement of a plu-
rality of frequency layers can efficiently be performed.
The measurement can be performed with reference to
one component carrier in cells.

<Interpretation of Inter-Frequency Measurement>

[0229] The definition of the intra-frequency measure-
ment and the inter-frequency measurement when the ac-
tive set cells are configured will be described with refer-
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ence to Fig. 18. The intra-frequency measurement is a
measurement at the downlink frequency of the DL master
frequency. The inter-frequency measurement is a meas-
urement at a frequency different from the downlink fre-
quency of the DL master frequency.

<Measurement Object>

[0230] A common value can be used as the measure-
ment identifier (measObjectId) for each component car-
rier without discrimination.

<Reporting Configuration>

[0231] A common value can be used as the reporting
configuration identifier (reportConfigId) for each compo-
nent carrier without discrimination.

<Measurement Identifier>

[0232] A common value can be used as the measure-
ment identifier (measId) for each component carrier with-
out discrimination.

<Interpretation of Event Triggering Criteria>

[0233] Event triggering criteria for performing a meas-
urement report will be described with reference to Fig. 19.
[0234] The symbol Ms denotes a measurement result
for the DL master frequency. The symbol Mn denotes a
measurement result for a cell (component carrier) not
specified as the DL master frequency.
[0235] The symbol Ofn denotes a frequency-specific
measurement offset value for a frequency of a cell (com-
ponent carrier) not specified as the DL master frequency.
In the case of the intra-frequency measurements, Ofn is
the same as Ofs. In the case of the inter-frequency meas-
urements, Ofn is an offset frequency (offsetFreq) includ-
ed in the measurement object EUTRA (measObjectEU-
TRA) corresponding to a downlink frequency different
from the DL master frequency.
[0236] The symbol Ocn is a cell-specific measurement
offset value for a frequency of a cell (component carrier)
not specified as the DL master frequency. In the case of
the intra-frequency measurements, Ocn is a cell individ-
ual offset (cellIndividualOffset) included in the measure-
ment object EUTRA (measObjectEUTRA) of the down-
link frequency same as the DL master frequency. In the
case of the inter-frequency measurements, Ocn is a cell
individual offset (cellIndividualOffset) included in the
measurement object EUTRA (measObjectEUTRA) cor-
responding to a downlink frequency different from the DL
master frequency.
[0237] The symbol Ofs is a frequency-specific offset
value for a frequency of the DL master frequency.
[0238] The symbol Ocs is a cell-specific measurement
offset value for the DL master frequency.
[0239] The mobile station apparatus generates events

in accordance with the measurement result Ms of the DL
master frequency and the measurement result Mn of a
cell (component carrier) not specified as the DL master
frequency. The control can be facilitated by unifying the
measurement parameter configuration with the DL mas-
ter frequency in this way.

<Regarding Measurement Result>

[0240] The serving cell measurement result (measRe-
sultServing) is reported as the results of the reference
signal received power (RSRP) and the reference signal
received quality (RSRQ) of the cell configured as the DL
master frequency.

<Change of DL master frequency>

[0241] In case the DL master frequency is changed,
the measurement identifier (measId) linked to the meas-
urement object identifier (measObjectId) corresponding
to the carrier frequency of the DL master frequency after
the change is linked to the measurement identifier
(measId) linked to the measurement object identifier
(measObjectId) corresponding to the carrier frequency
of the DL master frequency before the change, and the
measurement identifier (measId) linked to the measure-
ment object identifier (measObjectId) corresponding to
the carrier frequency of the DL master frequency before
the change is linked to the measurement identifier
(measId) linked to the measurement object identifier
(measObjectId) corresponding to the carrier frequency
of the DL master frequency after the change. By auto-
matically changing the measurement configuration in ac-
cordance with processing such as a change in the DL
master frequency, signals for the configuration can be
reduced and the configuration can quickly be applied.
[0242] In each of the embodiments, a component car-
rier can simply be construed as a cell and a mobile station
apparatus can be construed as managing system infor-
mation of a plurality of cells. In this case, it is construed
that an active (activated) cell is added or a cell is activated
in the RRC signaling instead of addition of a component
carrier. Communication through a plurality of component
carriers is construed as communication through a plural-
ity of active cells. It can also be construed that a plurality
of component carriers is managed in one cell.
[0243] Although one system comprises of a plurality of
component carriers in the description of each of the em-
bodiments, it can be construed that a plurality of systems
are aggregated and configured as one system. A com-
ponent carrier can also be construed as indicating an
area where a system is operated by matching a carrier
frequency with the center of each component carrier on
the certain reception side or the certain transmission
side.
[0244] The embodiments may be implemented in a
combined manner.
[0245] In each of the embodiments, pluralities of base
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station apparatuses and mobile station apparatuses may
exist. A mobile station is not limited to a moving terminal
and may be realized by implementing the function of the
mobile station apparatus in a base station apparatus or
a fixed terminal.
[0246] In each of the embodiments described above,
a program for implementing the functions in the base
station apparatus or the functions in the mobile station
apparatus may be recorded in a computer readable re-
cording medium and the program recorded in this record-
ing medium may be read and executed by a computer
system to control the base station apparatus or the mobile
station apparatus. A "computer system" as used herein
is assumed to include OS and hardware such as periph-
erals.
[0247] A "computer readable recording medium"
means a portable medium such as a flexible disk, a mag-
netic optical disk, ROM, or CD-ROM, and a storage de-
vice such as a hard disk built into a computer system. A
"computer readable recording medium" is assumed to
include those dynamically retaining a program for a short
time like a network such as the internet and communica-
tion wires when a program is transmitted through a com-
munication line such as a telephone line, and those re-
taining a program for a certain time like a volatile memory
within a computer system acting as a server or a client
in such a case. The program may be for the purpose of
implementing a section of the functions and may be a
program capable of implementing the functions in com-
bination with a program already recorded in a computer
system.
[0248] Although the embodiments of the present in-
vention have been described in detail with reference to
the drawings, specific configurations are not limited to
the embodiments and the claims include designs and
others, within a range not departing from the spirit of the
present invention.

EXPLANATIONS OF REFERENCE NUMERALS

[0249]

100...base station apparatus; 101...data control sec-
tion; 102...OFDM modulating section; 103...wireless
section; 104...scheduling section; 105...channel es-
timating section; 106...DFT-S-OFDM demodulating
section; 107...data extracting section; 108...higher
layer; 200...mobile station apparatus; 201...data
control section; 202...DFT-S-OFDM modulating sec-
tion; 203...wireless section; 204...scheduling sec-
tion; 205...channel estimating section; 206...OFDM
demodulating section; 207...data extracting section;
208...higher layer; A1, A2...antenna section;
1001....base station apparatus; 1002...base station
apparatus; 11...transmitting section; 21...transmit-
ting section; 22...transmitting section; 300...control
station.

Support for the claims and further information is given in
the following itemized list:

1. A mobile station apparatus in a mobile communi-
cation system comprising a base station apparatus
and a mobile station apparatus, wherein
for a plurality of component carriers with each com-
ponent carrier having different frequency, the mobile
station apparatus defines a reference component
carrier for a measurement object at the time of per-
forming measurement as a measurement reference
component carrier, one or a plurality of the meas-
urement reference component carriers for the meas-
urement object are specified by the base station ap-
paratus, and the mobile station apparatus performs
the measurement of the measurement object for the
specified one or plurality of the measurement refer-
ence component carriers.

2. A mobile station apparatus in a mobile communi-
cation system comprising a base station apparatus
and a mobile station apparatus, wherein
for a plurality of cells with each cell having different
frequency, the mobile station apparatus defines a
reference cell for a measurement object at the time
of performing measurement as a measurement ref-
erence cell, one or a plurality of the measurement
reference cells for the measurement object are spec-
ified by the base station apparatus, and the mobile
station apparatus performs the measurement of the
measurement object for the specified one or plurality
of the measurement reference cells.

3. A mobile station apparatus in a mobile communi-
cation system comprising a base station apparatus
and a mobile station apparatus, wherein
for a plurality of component carriers with each cell
having different frequency, one or a plurality of the
measurement reference component carriers for a
measurement object are specified by the base sta-
tion apparatus, and the mobile station apparatus per-
forms measurement by applying an offset value cor-
responding to a frequency of a component carrier as
a reference for a measurement object at the time of
performing measurement.

4. A mobile station apparatus in a mobile communi-
cation system comprising a base station apparatus
and a mobile station apparatus, wherein
for a plurality of cells with each cell having different
frequency, one or a plurality of the measurement ref-
erence cells for a measurement object are specified
by the base station apparatus, and the mobile station
apparatus performs measurement by applying an
offset value corresponding to a frequency of a cell
as a reference for a measurement object at the time
of performing measurement.
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5. A mobile station apparatus in a mobile communi-
cation system comprising a base station apparatus
and a mobile station apparatus, wherein
for a plurality of component carriers with each cell
having different frequency, one or a plurality of the
measurement reference component carriers for a
measurement object are specified by the base sta-
tion apparatus, and the mobile station apparatus trig-
gers a report at the time of changing an optimum
component carrier in consideration of an offset value
of each frequency.

6. A mobile station apparatus in a mobile communi-
cation system comprising a base station apparatus
and a mobile station apparatus, wherein
for a plurality of cells with each cell having different
frequency, one or a plurality of the measurement ref-
erence cells for a measurement object are specified
by the base station apparatus, and the mobile station
apparatus triggers a report at the time of changing
an optimum cell in consideration of an offset value
of each frequency.

7. A mobile communication system comprising a
base station apparatus and a mobile station appa-
ratus, wherein
for a plurality of component carriers with each cell
having different frequency, the mobile communica-
tion system defines a reference component carrier
for a measurement object at the time of performing
measurement as a measurement reference compo-
nent carrier, one or a plurality of the measurement
reference component carriers for the measurement
object are specified by the base station apparatus,
and the mobile communication system performs the
measurement of the measurement object for the
specified one or plurality of the measurement refer-
ence component carriers.

8. A mobile communication system comprising a
base station apparatus and a mobile station appa-
ratus, wherein
for a plurality of cells with each cell having different
frequency, the mobile communication system de-
fines a reference cell for a measurement object at
the time of performing measurement as a measure-
ment reference cell, one or a plurality of the meas-
urement reference cells for the measurement object
are specified by the base station apparatus, and the
mobile communication system performs the meas-
urement of the measurement object for the specified
one or plurality of the measurement reference cells.

9. A mobile communication system comprising a
base station apparatus and a mobile station appa-
ratus, wherein
for a plurality of component carriers with each cell
having different frequency, one or a plurality of the

measurement reference component carriers for a
measurement object are specified by the base sta-
tion apparatus, and the mobile communication sys-
tem performs measurement by applying an offset
value corresponding to a frequency of a component
carrier as a reference for a measurement object at
the time of performing measurement.

10. A mobile communication system comprising a
base station apparatus and a mobile station appa-
ratus, wherein
for a plurality of cells with each cell having different
frequency, one or a plurality of the measurement ref-
erence cells for a measurement object are specified
by the base station apparatus, and the mobile com-
munication system performs measurement by ap-
plying an offset value corresponding to a frequency
of a cell as a reference for a measurement object at
the time of performing measurement.

11. A mobile communication system comprising a
base station apparatus and a mobile station appa-
ratus, wherein
for a plurality of component carriers with each com-
ponent carrier having different frequency, one or a
plurality of the measurement reference component
carriers for a measurement object are specified by
the base station apparatus, and the mobile commu-
nication system triggers a report at the time of chang-
ing an optimum component carrier in consideration
of an offset value of each frequency.

12. A mobile communication system comprising a
base station apparatus and a mobile station appa-
ratus, wherein
for a plurality of cells with each cell having different
frequency, one or a plurality of the measurement ref-
erence cells for a measurement object are specified
by the base station apparatus, and the mobile com-
munication system triggers a report at the time of
changing an optimum cell in consideration of an off-
set value of each frequency.

Claims

1. A terminal apparatus comprising:

a wireless circuit configured to:

communicate with a base station apparatus
by carrier aggregation using a plurality of
serving cells, wherein

each cell of the plurality of serving cells
has a different frequency, and

receive, from the base station apparatus, a
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configuration message including a meas-
urement configuration, wherein

the measurement configuration in-
cludes a measurement object and a re-
porting configuration,
the measurement object and the report-
ing configuration are linked by a meas-
urement identity,
the measurement object indicates a
measurement frequency, and
the reporting configuration includes a
criterion; and

a radio resource control circuit configured to:

determine a first cell from among the plural-
ity of serving cells based on the measure-
ment object included in the measurement
configuration,
perform a measurement of the first cell, and
evaluate, by using the measurement of the
first cell, whether an entry condition of an
event corresponding with an event identity
of the reporting configuration is fulfilled.

2. The terminal apparatus according to claim 1, wherein

a measurement report including a result of the
measurement of the first cell is transmitted to
the base station apparatus in a case that the
entry condition of the event is fulfilled.

3. The terminal apparatus according to claim 1, wherein

the entry condition of the event is evaluated by
using a specific offset value for the first cell.

4. The terminal apparatus according to claim 3, wherein

the entry condition of the event is evaluated by
using a specific offset value for a cell that is not
determined as the first cell.

5. The terminal apparatus according to claim 1, wherein

the first cell is determined from among the plu-
rality of serving cells based on a frequency to
be measured.

6. A base station apparatus comprising:

a wireless circuit configured to:

communicate with a terminal apparatus by
carrier aggregation using a plurality of serv-
ing cells, wherein

each cell of the plurality of serving cells
has a different frequency, and

transmit, to the terminal apparatus, a con-
figuration message including a measure-
ment configuration, wherein

the measurement configuration in-
cludes a measurement object and a re-
porting configuration,
the measurement object and the report-
ing configuration are linked by a meas-
urement identity,
the measurement object indicates a
measurement frequency,

the reporting configuration includes criteri-
on,

a first cell is determined from among
the plurality of serving cells based on
the measurement object, and
the first cell is measured by the terminal
apparatus to evaluate, by using the
measurement of the first cell, whether
an entry condition of an event corre-
sponding with an event identity of the
reporting configuration is fulfilled.

7. A method performed by a terminal apparatus, the
method comprising:

communicating with a base station apparatus
by carrier aggregation using a plurality of serving
cells, wherein

each cell of the plurality of serving cells has
a different frequency;

receiving, from the base station apparatus, a
configuration message including a measure-
ment configuration, wherein

the measurement configuration includes a
measurement object and a reporting con-
figuration,
the measurement object and the reporting
configuration are linked by a measurement
identity,
the measurement object indicates a meas-
urement frequency, and
the reporting configuration includes a crite-
rion;

determining a first cell from among the plurality
of serving cells based on the measurement ob-
ject included in the measurement configuration;
performing a measurement of the first cell; and
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evaluating, by using the measurement of the first
cell, whether an entry condition of an event cor-
responding with an event identity of the reporting
configuration is fulfilled.

8. A method performed by a base station apparatus,
the method comprising:

communicating with a terminal apparatus by
carrier aggregation using a plurality of serving
cells, wherein

each cell of the plurality of serving cells has
a different frequency; and

transmitting, to the terminal apparatus, a config-
uration message including a measurement con-
figuration, wherein

the measurement configuration includes a
measurement object and a reporting con-
figuration,
the measurement object and the reporting
configuration are linked by a measurement
identity,
the measurement object indicates a meas-
urement frequency,
the reporting configuration includes criteri-
on,
a first cell is determined from among the plu-
rality of serving cells based on the meas-
urement object, and
the first cell is measured by the terminal ap-
paratus to evaluate, by using the measure-
ment of the first cell, whether an entry con-
dition of an event corresponding with an
event identity of the reporting configuration
is fulfilled.
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