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TERMINAL DEVICE, BASE STATION DEVICE, COMMUNICATION
METHOD, AND INTEGRATED CIRCUIT

Technical Field
[0001]
Embodiments of the present invention relate tochnelogy of a
terminal device, a base station device, a commuivicanethod, and an
integrated circuit, by which measuring of cellsef§iciently performed.

Background Art
[0002]

The 3rd General Partnership Project (3GPP), whech standardization
project, has standardized the Evolved Universatéldrial Radio Access
(EUTRA), in which high-speed communication is reall by adopting an
orthogonal frequency division multiplexing (OFDMypmmunication scheme
and flexible scheduling in a unit of prescribedgwency and time called a
resource block. The EUTRA is also referred to asd-derm Evolution (LTE).
[0003]

The 3GPP discusses LTE Advanced, which realizesdrigpeed data
transmission and has compatibility with LTE (LTE vethced is also referred to
as LTE-A). The LTE Advanced describes a technoltgat simultaneously
connects to multiple cells and performs commun@mafja carrier aggregation
technology or a dual connectivity technology) (NPL
[0004]

NPL 2 discusses Licensed-Assisted Access (LAA). TAA, for
example, is a technology that auxiliarily uses atiaensed spectrum frequency
as LTE, the unlicensed spectrum frequency beingl ligea wireless Local Area
Network (LAN) and the like. Specifically, a termindevice and a base station
device add a cell (a secondary cell) using an emised spectrum frequency by
a carrier aggregation technology in addition toed ¢a primary cell to be
described later) using a licensed spectrum frequefoc performing
communication. The unlicensed spectrum frequenmyekample, belongs to an
Industry-Science-Medical (ISM) band.
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NPL 1: 3GPP TS 36.300 V12.5.0 (2015-03)
http://www.3gpp.org/DynaReport/36300.htm

NPL 2: 3GPP TS 36.889 V1.0.1 (2015-06)
http://www.3gpp.org/DynaReport/36889.htm

Summary of Invention
Technical Problem
[0006]

NPL 2 describes measuring of the size of signatgnéor each
frequency (RSSI measurement) in order to solveriatence received in the
terminal device from an undetected transmissiomip( cell and an access
point) in the base station device, so called a éiddode problem. However,
specific RSSI measurement procedure and reporteghae are neither
disclosed nor implied in NPL 2. Particularly, iretmeasurement method in the
related art, since a measurement result is repddaegch cell, an efficient
method for reporting the measurement result (&R&S$I1) obtained for each
frequency is not considered so far.

[0007]

Embodiments of the present invention have been nrageew of the
above-described circumstances, and provide a tdogpoelated to a terminal
device, a base station device, a communication atetand an integrated
circuit, which enables efficient measurements.

Solution to Problem
[0008]

To accomplish the object described above, the pteseention has
following measures. That is, a terminal device ime @mbodiment of the present
invention is a terminal device, and in a case whefermation about an RSSI
report is included in a report configuration assoed with a measurement
identifier that is configured, a measurement timaugfiguration included in a
measurement object associated with the report gardition is configured on at
least one frequency that is indicated by the mesment object, and an RSSI
measurement indicated by the measurement timinfiguomration is performed
in a applicable resource for the RSSI measurement.

[0009]

Further, a base station device in one embodimett®present invention
is a base station device, and the base statiorcdenotifies a report
configuration including information about an RS$8port; a measurement
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object indicating a applicable resource, in whichRSSI measurement is
performed, and including a measurement timing aunfation corresponding to
at least one frequency; and a measurement idenfdrdinking the report
configuration and the measurement object to eabhrot

[0010]

Further, a communication method of a terminal devitone
embodiment of the present invention is a commumicamethod of a terminal
device, in a case where information about an R&pobrt is included in a report
configuration associated with a measurement idemtthat is configured,
configuring a measurement timing configuration udgd in a measurement
object associated with the report configurationabheast one frequency that is
indicated by the measurement object; and performmdgSS| measurement
indicated by the measurement timing configuratioraiapplicable resource for
the RSSI measurement.

[0011]

Further, a communication method of a base statmrod in one
embodiment of the present invention is a commumcamethod of a base
station device, and the communication method inetudt least notifying a
report configuration including information about R$SI report, a
measurement object indicating a applicable resqurceshich an RSSI
measurement is performed, and including a measuretimaing configuration
corresponding to at least one frequency, and a ureasnt identifier for
linking the report configuration and the measuretraject to each other.
[0012]

Further, an integrated circuit to be implementea iterminal device in
one embodiment of the present invention is an irgsgl circuit mounted in a
terminal device, and in a case where informatioaudlan RSSI report is
included in a report configuration associated vdatmeasurement identifier that
is configured, the integrated circuit being configd to cause at least the
terminal device to perform a function of configugia measurement timing
configuration included in a measurement object eisded with the report
configuration on at least one frequency indicatgdhie measurement object,
and a function of performing an RSSI measuremeditcated by the
measurement timing configuration in a applicableorace for the RSSI
measurement.

[0013]

Further, an integrated circuit to be implemented ipase station device

in one embodiment of the present invention is @aegmated circuit to be
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implemented in a base station device, for caustrigast a terminal device to
perform a function of notifying a report configui@t including information
about an RSSI report, a measurement object indigatiapplicable resource, in
which an RSSI measurement is performed, and inolpdi measurement timing
configuration corresponding to at least one freqyeand a measurement
identifier for linking the report configuration anidle measurement object to
each other.

[0014]

The present specification discloses embodimentsrims of a
technology related to a terminal device, a basBagtalevice, a communication
method, and an integrated circuit, for efficienplgrforming measurements;
however, a communication scheme applicable to eachodiment is not
limited to EUTRA or a communication scheme havimgngatibility with the
EUTRA such as Advanced EUTRA.

[0015]

For example, the technology described in the prespeacification may
be used in various communication systems using Qudision Multiple
Access (CDMA), Time Division Multiple Access (TDMAJFrequency Division
Multiple Access (FDMA), Orthogonal FDMA (OFDMA), Bgle Carrier FDMA
(SC-FDMA), other access schemes, and the likehénprresent specification, a
system and a network may be synonymously used.

Advantageous Effects of Invention
[0016]
According to the embodiments of the present invantia technology
related to a terminal device, a base station dexaaeommunication method,
and an integrated circuit, which enable efficierdasurements, are provided.

Brief Description of Drawings
[0017]

FIG. 1 is a block diagram illustrating an exampfeacschematic
configuration of a terminal device according toeanbodiment of the present
invention.

FIG. 2 is a block diagram illustrating an exampfeacschematic
configuration of a base station device accordingricembodiment of the
present invention.

FIG. 3 is a diagram illustrating an example of paeaers for a
measurement object according to an embodimenteptlesent invention.
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FIG. 4 is a diagram illustrating an example of paeders for a report
configuration according to an embodiment of thesprd invention.

FIG. 5 is a diagram illustrating an example of a3 report method
according to an embodiment of the present invention

FIG. 6 is a diagram illustrating another examplgafameters for a
report configuration according to an embodimenth& present invention.

FIG. 7 is a diagram illustrating a correspondenslation of
measurement objects according to an embodimerfteoptesent invention.

FIG. 8 is a diagram illustrating a correspondenslation of
measurement objects and a measurement objectlisrding to an embodiment
of the present invention.

FIG. 9 is a diagram illustrating an example of paeders for
measurement objects according to an embodimerfieoptesent invention.

FIG. 10 is a diagram illustrating an example ofgraeters for
measurement objects according to an embodimerfieoptesent invention.

FIG. 11 is a diagram illustrating a protocol stdok handling control
data in a terminal device and a base station deatcerding to an embodiment
of the present invention.

FIG. 12 is a diagram illustrating a protocol stdok handling user data
in a terminal device and a base station device rateg to an embodiment of
the present invention.

FIG. 13A and FIG. 13B are diagrams illustratingiscdver signal
according to an embodiment of the present invention

Description of Embodiments

[0018]

A technology related to each embodiment of the gmésvention will be
briefly described below.
[0019]
Channel/Signal

LTE (EUTRA) channels include logical channels, spart channels, and
physical channels. A channel represents a mediwd @ signal transmission
and/or reception, and the logical channels defitgpa of a data transmission
service in which data is transmitted and/or recéivea Medium Access
Control (MAC) layer. A transport channels defineBat characteristics of data
to be transmitted via a radio interface has and twavdata is transmitted.
[0020]
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A physical channel represents a physical mediumyaag the data to be
transported to a physical layer via the transpbgrmel. In the present
disclosure, the physical channel may be used symomgly with a signal. In a
communication system having developed EUTRA (LTH &MmE-A), another
physical channel may be added, the constitutiomfigaration) or format of the
physical channel may be changed, or another canitit or format may be
added; however, the description of each embodiroétite present invention
will not be affected even in such a case.

[0021]

In the EUTRA, scheduling of a physical channel qrhgsical signal is
managed using a radio frame. One radio frame i;n40n length, and one radio
frame is constituted of 10 subframes. In additione subframe is constituted of
two slots (i.e., one subframe is 1 ms in lengtid ane slot is 0.5 ms in length).
Moreover, scheduling is managed by using a resoblwek as a minimum unit
of scheduling for allocating a physical channeleThesource block" is defined
by a certain frequency domain constituted of acgethultiple subcarriers (e.g.,
12 subcarriers) on a frequency axis and a domamstttaited of a certain
transmission time slot (one slot).

[0022]

In the EUTRA, a downlink will be described. The ddimk logical
channels include a Broadcast Control CHannel (BCG@GHyaging Control
CHannel (PCCH), a Common Control CHannel (CCCHDpealicated Control
CHannel (DCCH), and a Dedicated Traffic CHannel @H).

[0023]

The Broadcast Control CHannel (BCCH) is a logicruieal used to
broadcast system information. The Paging Controb@iel (PCCH) is a logic
channel used to transmit paging information andsed when a network calls a
terminal device and notifies update of the systaforimation. The Common
Control CHannel (CCCH) is a logic channel usedrem$mit control
information between the terminal device and thewoek, and is used by a base
station device when a state of the terminal deuici#he downlink is not shifted
to a state (an RRC connected state: RRC_CONNECTHEDyhich Radio
Resource Control (RRC) with the network has bedaldshed.

[0024]

The Dedicated Control CHannel (DCCH) is a pointptmnt bidirectional
channel, and is a logic channel used to transndiadged control information
between the terminal device and the network. Thdi€sded Control CHannel
(DCCH) is used between a terminal device in the RRR@nected state and the
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base station device. The Dedicated Traffic CHafBdICH) is a point-to-point
bidirectional channel, is a channel dedicated foe terminal device, and is a
logic channel used to transmit user informationi¢ast data).

[0025]

The downlink transport channels include a Broad€&tdannel (BCH), a
Paging CHannel (PCH), and a DownLink Shared CHafb&tSCH).

[0026]

The Broadcast CHannel (BCH) is broadcast to arrertll by a fixed
and predefined transport format. The DownLink Skia@#annel (DL-SCH)
supports a Hybrid Automatic Repeat reQuest (HARfyhamic adaptive
modulation (link adaptation) control, dynamic oragirstatic resource
allocation, and Discontinuous Reception (DRX). THeging CHannel (PCH)
supports discontinuous reception broadcast to tieescell.

[0027]

The downlink physical channel and the physical algsf the EUTRA
will be described.
[0028]

A synchronization signal includes three types dfiary
Synchronization Signals (PSSs) and Secondary Sypmchaition Signals (SSSs)
including 31 kinds of codes that are interleavedhi& frequency domain, and
504 patterns of cell identifiers (Physical Cell mdiéies; PCIs) for identifying
base station devices and frame timing for radiockyanization are indicated by
the combinations of the primary synchronizationnsily and the secondary
synchronization signals. The terminal device idiesi the physical cell ID of a
received synchronization signal by cell search.

[0029]

A downlink reference signal is classified into mplé types according to
its use. For example, cell-specific RSs (cell-sfiedReference Signals) are
pilot signals transmitted with prescribed powertxch cell and are downlink
reference signals periodically repeated in the deegcy domain and the time
domain based on a prescribed rule. The terminaicgereceives the
cell-specific RS and thus measures the receptiaiityuof each cell. The
terminal device also uses the cell-specific RS asfarence signal for
demodulation of a physical downlink control chanoela physical downlink
shared channel transmitted along with the cell-#peRS.

[0030]

A sequence used for the cell-specific RS uses aesgxp distinguishable

among the cells. The cell-specific RS may be tratiseh in all downlink
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subframes from the base station device or may dxestnitted only in downlink
subframes designated by the base station devioet@riminal device may
receive the cell-specific RS in all the downlinkb$tames or only in the
downlink subframes designated by the base statéwice.

[0031]

The downlink reference signal is also used formeation of a downlink
channel variation. The downlink reference signadifor the estimation of the
channel variation is referred to as a "ChanneleStatormation Reference
Signal (CSI-RS or CSI Reference Signal)". The G8érence sighal may not be
actually transmitted or may be transmitted withazpower. On the other hand,
an actually transmitted CSI-RS may be referredst@ &on-Zero Power
Channel State Information Reference Signal (NZP-RS). A downlink radio
resource used to measure an interference compomaybe referred to as a
Channel State Information-Interference Measurenkagource (CSI-IMR) or a
CSI-IM resource.

[0032]

A downlink reference signal dedicatedly configurfed the terminal
device is referred to as a UE-specific Referengm&li (URS) or a
Demodulation Reference Signal (DMRS), and is reféro for a channel
compensation process for demodulating a physiceintiok control channel, an
enhanced physical downlink control channel, or gsptal downlink shared
channel.

[0033]

A Physical Broadcast CHannel (PBCH) is transmittedthe purpose of
reporting (configuring) a Master Information Blo¢KIB) commonly used
among the terminal devices in a cell. The baseatatevice reports (transmits)
a master information block message including th& My the physical
broadcast channel. Information reported to (confégiufor) the terminal device
by the master information block message, thati&grimation reported by the
MIB is configuration information and the like ofdownlink frequency
bandwidth, a system frame number, and a physicahcél (PHICH) for Hybrid
ARQ.

[0034]

The base station device transmits cell common mfdiron, other than
the master information block, to the terminal deviry using a predefined
System Information Block type 1 (SIB1) message hiali a subframe position
and a period are statically defined, and other syplesystem information
messages (e.g., system information block type ®pe n (n is a natural
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number)) dynamically scheduled in a System Infoioratvindow (SI-window)
designated with the system information block type 1
[0035]

Each of the master information block message, tts¢esn information
block type 1 message, and the system informatiogssage is a layer 3 message
(an RRC message). In the present specificatioretlsea case where the system
information (the broadcast information) represahtsse RRC messages or
information (information elements) reported in thaster information block
and each system information block.

[0036]

The system information message is reported on hysipal downlink
shared channel in the radio resource indicatechbyphysical downlink control
channel, and transmits one of the system infornrmatibe system information
block type 2 to type n (SIB2 to SIBn (where n isa&ural number)) classified
according to its use to a corresponding systemrimé&tion window.

[0037]

As the system information, a Cell Global Identif(&Gl), which
indicates a cell-specific identifier, a Trackingedr Identifier (TAI) for
managing a standby area in paging, random accedggyooation (common
random access configuration) information, timingustiment information,
shared radio resource configuration informatioreath cell, neighboring cell
list information of the same frequency (differemtdquencies and different
RATSs), and uplink access limitation information athe like are reported.
[0038]

A Physical Downlink Control CHannel (PDCCH) is teamitted by using
several OFDM symbols (e.g., 1 to 4 OFDM symbolenirthe head of each
subframe. The Enhanced Physical Downlink Controk@hkel (EPDCCH) is a
physical downlink control channel allocated to thEDM symbols to which the
Physical Downlink Shared CHannel (PDSCH) is allecatThe PDCCH or the
EPDCCH is used for reporting the terminal devicewlradio resource
allocation information according to scheduling bétbase station device,
control information indicating an adjustment amotortan increase or decrease
in transmit power, and the like. Hereinafter, whatly the Physical Downlink
Control CHannel (PDCCH) is described, it represegaitgsical channels of the
PDCCH and the EPDCCH unless otherwise noted.

[0039]

The terminal device needs to monitor a physical mlavk control

channel addressed to the terminal device itselfracdive the physical



10

15

20

25

30

35

WO 2017/014229 Al PCT/JP2016/071260

downlink control channel addressed to the termdwlice itself before
transmitting and/or receiving a layer-2 message (MBE) and a layer-3
message (paging, system information and the li&e}l thus acquire, from the
physical downlink control channel, radio resourtlecation information called
uplink grant in a case of transmission and downlm&nt (also called downlink
assignment) in a case of reception. Note that thesigal downlink control
channel can be configured such that the physicaindiok control channel is to
be transmitted in the dedicated resource block doradocated to each
terminal device by the base station device, inst&amnansmission through the
OFDM symbols described above.

[0040]

A Physical Downlink Shared CHannel (PDSCH) is alsed to report
the terminal device of the layer-3 message sucgbagéng and system
information, in addition to downlink data. The radiesource allocation
information of the physical downlink shared chaniseindicated (reported) by
the physical downlink control channel. The physidalvnlink shared channel is
allocated to OFDM symbols other than the OFDM sytshesed to transmit the
physical downlink control channel and is transndttén other words, the
physical downlink shared channel and the physicalmink control channel
are time division multiplexed in a single subframe.

[0041]

The Broadcast CHannel (BCH) is mapped to the Play®Bcoadcast
CHannel (PBCH). The Paging CHannel (PCH) and thevlimk Shared
CHannel (DL-SCH) are mapped to the Physical Downlshared CHannel
(PDSCH). The Physical Downlink Control CHannel (POX) is used solely for
physical channels.

[0042]

In the downlink, the Paging Control CHannel (PCGsijnapped to the
Paging CHannel (PCH). The Broadcast Control CHafiBEICH) is mapped to
the Broadcast CHannel (BCH) and the DownLink ShaCéthnnel (DL-SCH).
The Common Control CHannel (CCCH), the Dedicatedt@d CHannel
(DCCH), and the Dedicated Traffic CHannel (DTCHg amapped to the
DownLink Shared CHannel (DL-SCH).

[0043]

Next, an uplink in the EUTRA will be described. Taplink logical
channels include a Common Control CHannel (CCCH)gedicated Control
CHannel (DCCH), and a Dedicated Traffic CHannel @H).

[0044]

10
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The Common Control CHannel (CCCH) is a logical ainglrused to
transmit control information between the terminalkte and the network and is
used by the terminal device when a state of theiteal device in the uplink is
not shifted to a state (an RRC connected state: RRINNECTED) in which
Radio Resource Control (RRC) with the network hasrbestablished (that is,
an RRC idle state: RRC_IDLE).

[0045]

The Dedicated Control CHannel (DCCH) is a pointptmint bidirectional
channel and is used to transmit dedicated contfolrmation between the
terminal device and the network. The Dedicated @dr@Hannel (DCCH) may
be used between a terminal device in the RRC cdedestate and the base
station device. The Dedicated Traffic CHannel (DT)\G#la point-to-point
bidirectional channel, is a channel dedicated foe terminal device, and is a
logic channel used to transmit user informationi¢ast data).

[0046]

The uplink transport channels include an UpLink &daCHannel
(UL-SCH) and a Random Access CHannel (RACH).

[0047]

The UpLink Shared CHannel (UL-SCH) supports a Hglxutomatic
Repeat reQuest (HARQ), dynamic adaptive modulatiomtrol, dynamic or
quasi-static resource allocation, and Discontinubsmission (DTX). The
Random Access CHannel (RACH) is used to transmiitéd control
information.

[0048]

The uplink physical channel and physical signatref EUTRA will be
described.
[0049]

A Physical Uplink Control CHannel (PUCCH) is usedpterform a
reception confirmation response (ACKnowledgment/atege
ACKnowledgment (ACK/NACK) for downlink data transtted by using the
physical downlink shared channel, downlink chani@iannel State)
Information (CSI), and an uplink radio resourceoalition request (a radio
resource request and a Scheduling Request (SR)).

[0050]

The CSl includes a Channel Quality Indicator (CQI)Precoding Matrix
Indicator (PMI), a Precoding Type Indicator (PTénd a Rank Indicator (RI).
Each indicator may be written as indication.

[0051]

11
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A Physical Uplink Shared CHannel (PUSCH) mainlyngmits uplink
data and uplink control data, and may also incladetrol data such as CSI and
ACK/NACK. Further, the physical uplink shared chahis also used by the
terminal device to report the base station devicepdink control information
as the layer 2 message and the layer 3 messageédition to the uplink data.
Similar to the downlink, radio resource allocatioformation of the physical
uplink shared channel is indicated by the physaainlink control channel.
[0052]

An uplink reference signal (also referred to aslindppilot signal” or
"uplink pilot channel) includes a DeModulation Reénce Signal (DMRS) to
be used by the base station device to demodulat®tlysical Uplink Control
CHannel (PUCCH) and/or Physical Uplink Shared CHA{RUSCH), and a
Sounding Reference Signal (SRS) to be mainly usethé base station device
to estimate an uplink channel state. Further, thending reference signals are
categorized into a periodic Sounding Reference &i¢gperiodic SRS), which is
transmitted periodically, and an aperiodic Soundrejerence Signal (aperiodic
SRS), which is transmitted when transmission isrutted by the base station
device.

[0053]

A Physical Random Access CHannel (PRACH) is a cbansed for the
notification (configuration) of a preamble sequemeel includes a guard time.
The preamble sequence is configured such that dlse btation device is
notified of the information with multiple sequencér example, when 64
sequences are available, 6-bit information canroeided to the base station
device. A physical random access channel is usetthdéyerminal device as a
means for accessing the base station device.

[0054]

The terminal device uses the physical random accleasnel to request
an uplink radio resource when no physical uplinktcol channel is configured
or to request the base station device for timingistinent information (also
referred to as Timing Advance (TA)) necessary fatoming an uplink
transmission timing to a reception timing windowtb& base station device.
Further, the base station device can request tineiial device to start a random
access procedure, by using the physical downlinkrod channel.

[0055]

In the uplink, the Common Control CHannel (CCCHe Dedicated
Control CHannel (DCCH), and the Dedicated Traffidahnel (DTCH) are
mapped to the UpLink Shared CHannel (UL-SCH).

12
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[0056]

The UpLink Shared CHannel (UL-SCH) is mapped to Ptingsical
Uplink Shared CHannel (PUSCH). The Random Accesar@Gidl (RACH) is
mapped to the Physical Random Access CHannel (PRATHe Physical
Uplink Control CHannel (PUCCH) is used as the datid physical channels.
[0057]

Since other physical channels and other physicalads have no strong
relation to each embodiment of the present inventaodetailed description
thereof is omitted. The physical channels and pdalssignals that are not
described include a Physical Control Format InddicatHannel (PCFICH), a
Physical Hybrid ARQ Indicator CHannel (PHICH), ayBical Multicast
CHannel (PMCH) and the like.

[0058]

A logic channel, a transport channel, a physicamotel, and a physical
signal (these are also collectively referred tei@e link channels) for direct
communication between terminal devices (Device &vibe (D2D)) are also
used in the EUTRA, but a description thereof iasitted.

[0059]
Protocol stack

As illustrated in FIG. 11, a protocol stack for ldéing the control data of
the terminal device and the base station deviagaissified into at least a
PHYsical (PHY) layer, a MAC layer, an RLC layerP®CP layer, and an RRC
layer. As illustrated in FIG. 12, a protocol stdok handling the user data of the
terminal device and the base station device issdi@sl into at least a PHYsical
(PHY) layer, a MAC layer, an RLC layer, and a PDi@fer. The terminal
device and/or the base station device have enfitieperforming functions and
roles of each layer in the respective layers.

[0060]

An order of each of the layers of FIG. 11 and Fl@&.indicates high/low
between layers. For example, the RRC layer is &dridayer of the PDCP layer,
the RLC layer, the MAC layer, and the PHY layereTMAC layer is a lower
layer of the RRC layer, the PDCP layer, the RLCelagnd a higher layer of the
PHY layer.

[0061]

The PHYsical layer (PHY layer) uses the physicarmmels to provide a
transmission service to a higher layer. The PH¥eflag connected with the
Medium Access Control (MAC) layer via the transpolannels. Data is moved
among the MAC layer, the PHY layer, and layersthia transport channels.

13
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Data is transmitted and/or received between the Rty¥rs of the terminal
device and the base station device via the physicahnels.
[0062]

The MAC layer is connected with the Radio Link Catlayer (RLC
layer) via the logical channels. The logical chdsrare classified depending on
the type of information to be transmitted, and dingded into the control
channels transmitting the control information ahd traffic channels
transmitting the user information.

[0063]

The MAC layer has a function of performing mapptmtween the logic
channels and the transport channels, control ofPtH¥ layer for performing
Discontinuous Reception (DRX) and DiscontinuousnBraission (DTX),
notification of transmit power information, HARQr¢er correction) control,
priority handling between terminal devices by timisicheduling, priority
handling of the logic channels, transmission forsalection, and the like. The
functions of the MAC layer are performed by the MA&Gtity.

[0064]

The RLC layer has a function of performing transsios of data
(Protocol Data Unit (PDU)) received from a highayer, an ARQ (error
correction) function, RLC data Segmentation and ¢aenation, PDU
re-segmentation, re-ordering of a PDU order, dattundancy detection,
protocol error detection, RLC data discard andlike. The functions of the
RLC layer are performed by the RLC entity.

[0065]

The Packet Data Convergence Protocol (PDCP) lagsrahfunction of
performing transmission of user data or controlag&ieader compression for
efficiently transmitting an IP packet (user data)iradio duration, management
of a sequence number, concealment and concealmenttation of the user
data or the control data, integrity protection loé¢ ttontrol data, redundancy
detection of data, and the like. The functionshad PDCP layer are performed
by the PDCP entity.

[0066]

In the Radio Resource Control layer (RRC layer)ydhe control
information is defined. The RRC layer has a functad performing notification
of system information (including NAS common infortitan, cell selection
parameters, neighboring cell information, a commsbannel configuration, and
Earthquake Tsunami Warning System (ETWS)/Commendiabile Alert
System (CMAS)), RRC connection control (paging,

14
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establishment/change/release of RRC connectioagiity protection, a
concealment configuration, mobility control, conirgtion/change/release of a
Radio Bearer (RB), a radio configuration contrdldeation/change of an ARQ
configuration, a HARQ configuration, a DRX configtion and the like),
addition/change/release of a secondary cell, Qafiroh and restoration from
radio link failure) and the like.

[0067]

The functions of the RRC layer also include intekTIRmobility, general
protocol error handling, measurement configurato report, preservation
and report of terminal device logs, and the likbeTunctions of the RRC layer
are performed by the RRC entity.

[0068]

The RBs are classified into two types of RBs ofign&@ling Radio Bearer
(SRB) and a Data Radio Bearer (DRB). The SRB islus®ea path for
transmitting the layer 3 message that is the comtformation. The DRB is
used as a path for transmitting the user infornratithe RBs are configured
(added, changed, and released) between the RR@esmdi the base station
device and the terminal device.

[0069]

The layer-3 message is a message handled in acoidtr a
Control-Plane (C-Plane) exchanged between the RRALlio Resource Control)
entities of the terminal device and the base stadievice, and may be used
synonymously with RRC signaling or RRC messager@grol handling user
data is referred to as "User-Plane (UP (U-Plani))Xontrast to the "control
plane".

[0070]
Discovery Signal

The base station device may transmit a Discovegn&li(DS) to the
terminal device. The discovery signal is also reddrto as a Discovery
Reference Signal (DRS). The discovery signal mayraesmitted in a
discovery signal measurement timing configuratieaeasion (DMTC Occasion
(hereinafter, referred to as a discovery signatgmission occasion))
predefined by a Discovery signal Measurement TimQrapfiguration (DMTC).
[0071]

The discovery signal in the discovery signal traission occasion
(DMTC Occasion) may be transmitted from a basei@tadevice having turned
off downlink transmission (stopped the downlinkrisanission). In other words,
the base station device having turned off downlir@smission transmits only
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the discovery signal in a measurement durationt (thahe discovery signal
transmission occasion) based on the discovery sigeasurement timing
configuration, and stops the downlink transmissiother durations.
[0072]

The base station device reports the terminal deofade discovery
signal measurement timing configuration by using RRC signaling. The
terminal device notified of the discovery signalasarement timing
configuration performs measurement by applyingdtssovery signal
measurement timing configuration to a frequencpeomeasured. That is, the
terminal device measures the discovery signal ennteasurement duration (that
is, the discovery signal transmission occasionkbdasn the discovery signal
measurement timing configuration. Note that it nii@yassumed that in
subframes other than the discovery signal transpmnssccasion, the discovery
signal is not transmitted to the terminal deviceified of the discovery signal
measurement timing configuration.

[0073]

The discovery signal may be configured with a caomalion of one or
multiple physical signals. For example, the disagv&gnal may be configured
with the PSS, the SSS, or the CRS. The terminaicéemay measure RSRP and
RSRQ by using the CRS, which is a discovery sighadreover, the discovery
signal may include the CSI-RS in addition to theéSPfhe SSS, and the CRS.
The terminal device may measure the RSRP and tHRQRI3y using the CSI-RS,
which is a discovery signal.

[0074]

The number of subframes of the discovery signaignaission occasion
(DMTC Occasion) of a cell is 1 to 5 in a frame stuwre type 1 (FDD) and is 2
to 5 in a frame structure type 2 (TDD). The numbksubframes is indicated by
a discovery signal duration (ds-OccasionDurati@my is notified by the base
station device through the RRC signaling. The teahdevice may assume that
there is one discovery signal transmission occatoreach period configured
by the RRC signaling (a discovery signal measurdniaring configuration
period or DMTC periodicity (dmtcperiodicity)).

[0075]

Each physical signal may be assumed as follows.dR8 is transmitted
through an antenna port 0 in all downlink subfraraad downlink time slots
(DWPTS: Downlink Pilot Time Slot) of all special lsinames (subframes in
which switching of an uplink and a downlink occumsthe TDD) in the
discovery signal duration. The PSS is transmittedn initial subframe of the
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discovery signal duration in the FDD. Alternativetiie PSS is transmitted in a
second subframe of the discovery signal duratiothenTDD. The SSS is
transmitted in an initial subframe of the discovergnal duration. The CSI-RS
is transmitted in zero or one or more subframethendiscovery signal duration,
and its power is transmitted with non-zero (thatG$I-RS of non-zero power).
[0076]

FIG. 13A and FIG. 13B are diagrams illustrating thecovery signal
according to the embodiment of the present inventllG. 13A is a diagram
illustrating a transmission timing of a known diseoy signal and parameters
related to the discovery signal. A discovery sigitahsmission occasion
(DMTCoccasion) exists at an interval of DMTC pelicty. The discovery
signal transmission occasion (DMTCoccasion) stadm a timing delayed
from a head frame of the DMTC periodicity (dmtcpeaficity) by a DMTC
offset (dmtcOffset). The Discovery Signal (DS) iartsmitted among discovery
signal durations (ds-OccasionDurations).

[0077]

FIG. 13B is a diagram illustrating a transmissianing of a discovery
signal applied to an unlicensed band and paramegéased to the discovery
signal. A relation among a discovery signal trarssian occasion
(DMTCoccasion), DMTC periodicity (dmtcperiodicityand a DMTC offset
(dmtcOffset) is equal to that in the related atGFL3A). In an unlicensed band
(an LAA cell), a busy state, in which a base stati@vice is not able to transmit
signals, occurs based on LBT. When the busy staters in the discovery
signal transmission occasion (DMTCoccasion), tliera case where a
transmission timing of a discovery signal is shiftentil the busy state is
released as illustrated in FIG. 13B.

[0078]

That is, when the busy state is released in theo#esry signal
transmission occasion (DMTCoccasion) (based orLBiE), the base station
device re-transmits the discovery signal in a renm discovery signal
transmission occasion (DMTCoccasion), and whes itat possible to detect
the discovery signal at a predetermined timinggraninal device considers that
the discovery signal is not transmitted by the bstte and attempts to detect
the discovery signal in the remaining discoveryngilgtransmission occasion
(DMTCoccasion). That is, the terminal device attésnp detect the discovery
signal at a timing different from that in the reddtart.

[0079]
Radio Network
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A communicable range (communication area) at eagfufency
controlled by the base station device is considéoelle a cell. Here, the
communication area covered by the base stationcdawiay be different in size
and shape for each frequency. Moreover, the covared may be different for
each frequency. A radio network, in which cells imgvdifferent types of base
station devices and different cell radii coexistaim area on the same frequency
or different frequencies to form a single communica system, is referred to as
a heterogeneous network.

[0080]

The terminal device operates by assuming the ingfdecell as a
communication area. When the terminal device mdva®s a cell to a different
cell, the terminal device moves to an appropriafeecent cell through a cell
reselection procedure at the time of having nogaxinnection (during no
communication) and through a handover procedutbéeatime of having radio
connection (during communication). An appropriaéd ¢s generally a cell
determined that access from the terminal deviaeoisprohibited based on
information designated by the base station deviakthat downlink reception
guality satisfies a predetermined condition.

[0081]

The base station device manages a cell, which @raa where terminal
devices can communicate with the base station @ev¥ar each frequency. A
single base station device may manage multiplescélells are classified into
multiple types of cells depending on the sizesrefaa (cell sizes) that allow
communication with terminal devices. For examplel]sare classified into
macro cells and small cells. In general, the sroalls are cells that cover
several-meter radius to several tens of meterghEurthe small cells are also
classified into femto cells, pico cells, nano celad the like depending on the
sizes of their own areas.

[0082]

When a terminal device can communicate with a Isagagon device, a
cell configured so as to be used for communicatiith the terminal device is
referred to as a serving cell while the other cabd$ used for the
communication are referred to as "neighboring ¢elisnong cells of the base
station device.

[0083]
Carrier Aggregation

Further, the terminal device and the base statmrncg may employ a
technology for aggregating frequencies (componeantiers or frequency
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bands) of multiple different frequency bands thrbwarrier aggregation and
treating the aggregated frequencies as a singtpiénecy (frequency band). In
the carrier aggregation, the component carriemategorized as an uplink
component carrier corresponding to the uplink arbanlink component
carrier corresponding to the downlink. In the presspecification, the
frequency and the frequency band may be used synously.

[0084]

For example, when five component carriers eachriauai frequency
bandwidth of 20 MHz are aggregated through camiggregation, a terminal
device capable of carrier aggregation performsdamaission and/or reception by
assuming that the aggregated carriers have a freyugandwidth of 100 MHz.
Note that component carriers to be aggregated m&g kontiguous frequencies
or frequencies some or all of which are discontusid=or example, when
available frequency bands are a band of 800 MHzared of 2 GHz, and a band
of 3.5 GHz, a component carrier may be transmiitethe band of 800 MHz,
another component carrier may be transmitted inbéved of 2 GHz, and yet
another component carrier may be transmitted inbdred of 3.5 GHz.

[0085]

It is also possible to aggregate multiple contigsiou discontinuous
component carriers of the same frequency band.fidgruency bandwidth of
each component carrier may be narrower (e.g., 5 dHX0 MHz) than the
receivable frequency bandwidth (e.g., 20 MHz) of terminal device, and
frequency bandwidths to be aggregated may be eiffieirom each other. The
frequency bandwidth may be similar to any of thegirency bandwidths of the
known cells in consideration of compatibility, bmtay be a frequency
bandwidth different from any of the frequency bamdshe known cells.

[0086]

Note that the number of uplink component carrierge¢ allocated to
(configured for or added for) the terminal devigethe base station device may
be the same as or fewer in number than downlinkpmrent carriers.

[0087]

A cell including uplink component carriers and ddwk component
carriers having cell-specific connection with th@linok component carriers is
managed by the terminal device and the base stdewoite as a Primary Cell
(PCell). Further, a cell including component carsiether than those of the
primary cell is managed by the terminal device #mlbase station device as a
Secondary Cell (SCell). A frequency of the primagll is referred to as a

19



10

15

20

25

30

35

WO 2017/014229 Al PCT/JP2016/071260

primary frequency and a frequency of the secondetlis referred to as a
secondary frequency.
[0088]

The terminal device receives a paging messagectetpdate of
broadcast information, carries out an initial ascpsocedure, configures
security information, and the like in the primamllc and may not perform these
operations in the secondary cell. The primary aeld the secondary cell are
collectively referred to as a serving cell.

[0089]

Note that one or multiple LAA cells may be aggreghthrough the
carrier aggregation. In this case, the LAA cell nteeyadded as the secondary
cell.

[0090]

The primary cell is not subjected to control ofiaation and
deactivation (that is, the primary cell is assunedtbe always activated), and
the secondary cell has a cell state depending twitycof the Activation and
the Deactivation. In relation to the cell statestate (Activation state) in which
a cell has been activated is referred to as arvAtd state, and a state
(Deactivation state) in which a cell has not beetivated is referred to as a
Deactivated state.

[0091]

In relation to the state of a cell (the secondalf)cthe state change may
be explicitly designated (notified or instructeddrh the base station device, or
the state may also be changed based on timer imfitom (a secondary cell
deactivation timer; a deactivation timer) countedthe terminal device for
each component carrier (secondary cell).

[0092]

The carrier aggregation is communication using mpldtcomponent
carriers (frequency bands) by multiple cells andlso referred to as cell
aggregation. The terminal device may have radioneation with the base
station device via a relay station device (or répeafor each frequency. That is,
the base station device of each embodiment of thegmt invention may be
replaced with the relay station device.

[0093]
LAA

An unlicensed spectrum is referred to as an uniedrband or a
non-licensed band. A cell, which uses an unlicensaad frequency and is
configured as an additional resource for a cekh dicensed band frequency, is
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referred to as a LAA cell. A frequency used by LA cell may be commonly
used by other communication systems and/or otheraiprs. When the
frequency of the LAA cell is commonly used, it isaessary to consider fairness
with other communication systems and/or other ofpgsa That is, in
communication in the LAA cell, a fair frequency simy technology (method)
may be employed desirably.

[0094]

An example of the fair frequency sharing technology
Listen-Before-Talk (LBT). In the LBT, a base statidevice or a terminal
device identifies (detects, assumes, or determindgther a frequency of an
unlicensed band is idle (is in an empty state)sdousy (is in a hon-empty state)
by measuring (detecting) power (an interferencaaligreceived power, a
received signal, noise power, or a noise signad) e like of the frequency
before transmitting a signal with the frequencytloé unlicensed band. A period
in which a frequency is idle is also referred toaasilent period.

[0095]

When the base station device or the terminal demeatifies that the
frequency is idle based on the LBT, the base stadievice or the terminal
device can transmit a signal at a predeterminedhinm the LAA cell. When
the base station device or the terminal devicetifies that the frequency is
busy based on the LBT, the base station devich®tdrminal device should
avoid transmitting a signal at a predetermined nignin the LAA cell. As
described above, when the LBT is used, interferaeraaebe controlled not to be
applied to signals transmitted by other communarasystems and/or other
base station devices or terminal devices includitiger LTE operators.

[0096]

The LBT procedure is defined as a mechanism thaaCChannel
Assessment (CCA) is applied before a base statéaicd or a terminal device
uses a frequency (a channel). The CCA represeatstohidentify whether a
frequency is idle or busy at a transmission timidgtection of signal energy
(the presence or absence of a signal) using aroapipte threshold level at the
frequency is performed. In the present embodimerd,definition of the CCA
may be similar to that of the LBT.

[0097]

In the CCA, various methods can be used for datgatie presence or
absence of other signals. For example, the CCA beagerformed based on
whether interference power at a frequency exceedtiseshold value. Further,
for example, the CCA may be performed based on ndrethe received power
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(signal strength) of a predetermined signal or anctel at a frequency exceeds a
threshold value. The threshold value may be prbesdri may be reported by
system information or a dedicated radio resouragrob message from the base
station device in a case of the terminal devicemay be reported from an

upper radio station device (e.g., a MME entity) aicase of the base station
device.

[0098]

For example, the terminal device or the base stadievice may perform
the CCA by measuring a Received Signal Strengtlichtdr (RSSI) of a
frequency. The RSSI is total received power inchgdpower from a serving
cell or a neighboring cell with the same channefeiference power from an
adjacent channel, thermal noise power, and the kkel serves as an index
indicating signal strength (received strength).

[0099]

The LAA cell may be defined as a cell differentrfra known secondary
cell in the licensed band. For example, the LAA cedy be notified of a
configuration different from that of a secondaryl assing the licensed band.
The LAA cell may be defined as a form of a secogdaell. The secondary cell
of the related art is also referred to as a fiestosdary cell and the LAA cell is
also referred to as a second secondary cell. Fyrthe primary and secondary
cell of the related art are also referred to assd §erving cell and the LAA cell
is also referred to as a second serving cell.

[0100]

The unlicensed band has a frequency different ftoat of the licensed
band allocated to a predetermined operator as eated frequency. For
example, the unlicensed band is a frequency oéquency band freely
available by a non-operator such as a wireless LRINther, for example, the
unlicensed band has a frequency not configureduad donnectivity or a
stand-alone mode. That is, the frequency of thécenked band has a frequency
not configurable for a primary cell (or a primamcsndary cell) and
configurable only for a secondary cell.

[0101]

With the advance of technology, a frequency confégufor the LAA cell
is not limited to the unlicensed band, and may befigured for the dual
connectivity or the stand-alone mode. That ishi@ tuture, the frequency of the
unlicensed band may be used in the primary celtiferprimary secondary
cell).

[0102]
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The LAA cell may be a cell using a scheme differesotm the known
scheme in relation to a configuration of a radianfie, a physical signal, a
physical channel and the like in the LTE, a L1 mdare, a L3 procedure (an
RRC procedure and a measurement method) and tae lik
[0103]

For example, in the LAA cell, a part of a predetered signal and/or
channel configured for (transmitted to) the primagjl and/or secondary cell of
the related art may not be configured (transmittd@dhe predetermined signal
and/or channel includes the CRS, the DS, the PDQB&8EPDCCH, the
PDSCH, the PSS, the SSS, the PBCH, the PHICH, @RI®H, the CSI-RS and
the like.

[0104]

For example, signals and/or channels not configdoedhe LAA cell are
described as follows. Signals and/or channels desdrbelow may be
combined with one another for use. In the presemtediment, the signals
and/or the channels not configured for the LAA agely be regarded as signals
and/or channels expected not to be transmitted ffteenLAA cell by a terminal.

(1) In the LAA cell, the control information of thghysical layer may not
be transmitted through the PDCCH, and may be tramesdithrough only the
EPDCCH.

(2) In the LAA cell, the CRS, the DMRS, the URSetRDCCH, the
EPDCCH, and/or the PDSCH may not necessarily bestratted in all
subframes, and the terminal device may not necggsessume transmission in
all the subframes.

(3) In the LAA cell, the terminal device assumeattthe DRS, the PSS
and/or the SSS are transmitted in a designatedaumlef duration.

[0105]

For example, in the LAA cell, only the downlink cpanent carrier or
the subframe is defined, and only the downlink aigend/or channel are
transmitted. That is in the LAA cell, the uplinkraponent carrier or the
subframe is not defined, and the uplink signal andghannel is not transmitted.
[0106]

Measurement

Measurement results measured in the physical leneude a Reference
Signal Received Power (RSRP), a Received Signaingth Indicator (RSSI), a
Reference Signal Received Quality (RSRQ), and itke= |
[0107]
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The RSRP is defined as received power of the downieference signal.
The RSRQ is defined as received quality of the daviknreference signal. The
RSRQ is defined by a ratio of the RSRP and the R8@lis calculated from an
equation: NRSRP/the RSSI. In the equation abovdehbtes the number of
resource blocks corresponding to an RSSI measurebsmdwidth, and a
numerator and a denominator of the RSRQ includetasthe same number of
resource blocks.

[0108]

RSSI in the ETURA (E-UTRA carrier RSSI) includesaue obtained by
averaging (linearly averaging) total received powbserved from only one or
multiple OFDM symbols in one or multiple measuremsumbframes. In other
words, the RSSI is a value obtained by linearlyrageng total received power
of OFDM symbols including CRS (a radio resource pegpto an antenna port
0) of the antenna port 0. The RSSI is measurednreasurement bandwidth of
N resource blocks. When RSRQ measurement usinQRIIM symbols is
notified (instructed or configured) from an uppayeér, the RSSI is measured
using all the OFDM symbols (OFDM symbols includittgg CRS and OFDM
symbols including no CRS).

[0109]

Next, a measurement control method (a measuremettiad and a
measurement procedure) in the terminal device vglldescribed. The base
station device notifies the terminal device of aasieement configuration by
using a radio resource control connection recomigon
(RRCConnectionReconfiguration) message which isRR& message.

[0110]

The terminal device configures measurement paraméteformation
elements) included in the received measurementigordtion, and performs
measurement of a serving cell and a neighborinp(cedluding a listed cell
and/or a detected cell, event assessment of a merasut event, and a
measurement report according to notified measurémparameters. The listed
cell is a cell notified as a neighboring cell listluded in measurement
object(s), and the detected cell is a cell (a detected by the terminal device
itself) detected by the terminal device at a fretueindicated by the
measurement object but not listed to the measurewmigect.

[0111]

The measurement includes intra-frequency measurgrngar-frequency
measurement, and inter-radio access technology unement (inter-RAT
measurement). The intra-frequency measurement asarement at a downlink
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frequency of the serving cell. The inter-frequemegasurement is measurement
at a frequency different from the downlink frequgrad the serving cell. The
inter-RAT measurement is measurement in a Radi@ésdechnology (RAT)
different from a radio technology (e.g., the EUTR#)the serving cell.

[0112]

The measurement configuration includes, as measmeparameters, a
measurement identifier (measld), measurement ofggateporting
configuration(s), a quantity configuration (quap€@onfig), a measurement gap
configuration (measGapConfig), serving cell quathyeshold (s-Measure),
RSRQ measurement on all symbols (measRSRQ-On Alit®ys) and the like.
[0113]

The quantity configuration (quantity Config) des&des a Layer 3 (L3)
filtering coefficient when an associated measurenodiject is the EUTRA. The
L3 filtering coefficient configures a ratio of thatest measurement result and
the past measurement result. The filtering resulised for event assessment in
the terminal device. The event assessment indicgigsrmination regarding
whether triggering criteria of a measurement eymrformed in the terminal
device and indicated by a report configuration satsfied. The L3 filtering
coefficient is dedicatedly notified for each quayfii.e., for each RSRP, RSRQ,
and RSSI) to be measured.

[0114]

When the RSRQ measurement on all symbols (measRSR@H
Symbols) is configured, the terminal device measiRERQ in all OFDM
symbols. That is, in the RSSI measurement for olmgi the RSRQ, the RSSI is
measured using all the OFDM symbols.

[0115]

The measurement identifier (measld) is used to (oderelate) the
measurement object and the reporting configuratioeach other, and
specifically, in the measurement configuration, theasurement identifier
(measld), and one measurement object identifieag@djectld) and one report
configuration identifier (reportConfigld), which etinked, are configured by
the base station device and are notified to theniteal device. That is, the
measurement identifier links one measurement olgadtone reporting
configuration to each other. The measurement coméiion can be added,
corrected, or deleted with respect to a correspoodeelation (link) among the
measurement identifier, the measurement object,thadeporting
configuration.

[0116]
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The measurement object is configured for each RAdiess Technology
(RAT) (e.g., UTRA-FDD, UTRA-TDD, GERAN, cdma 2000a the like) or for
each frequency. Further, the reporting configumaiiecludes a configuration for
the EUTRA and a configuration for the RAT othernhthe EUTRA.

[0117]

The measurement object includes a measurementtadb{$TERA
(measObjectEUTRA) correlated with a measuremen¢athidentifier, and the
like. The measurement object identifier is an idféet used to identify
configurations of measurement objects. The configon of the measurement
object is configured for each Radio Access TechgpIlRAT) or for each
frequency as described above. The measurementtdb{£ERA, which is a
measurement object for the EUTRA, configures infation to be applied to an
associated EUTRA frequency and a cell with the EBTRequency.
Measurement objects EUTRA with different frequescage handled as
different measurement objects and different measarg object identifiers are
allocated.

[0118]

The measurement object EUTRA (measObjectEUTRA)inalude a
carrier frequency (carrierFreq), an allowed measwet bandwidth
(AllowedMeasBandwidth), an offset frequency (offsetq), information about
a neighboring cell list, information about a bldtit, wideband RSRQ
measurement (widebandRSRQ-Meas), and the like.Quhemeters may be
included in the measurement object EUTRA.

[0119]

Next, information included in the measurement obfedTRA will be
described. The EUTRA carrier frequency indicatdseguency serving as a
measurement object. The allowed measurement barlwid
(AllowedMeasBandwidth) indicates a maximum allowedasurement
bandwidth when RSRP and RSRQ are measured at therciiequency serving
as a measurement object, and is expressed by thearuwf resource blocks.
The offset frequency (offsetFreq) indicates an etffigalue to be applied at the
frequency serving as a measurement object.

[0120]

The wideband RSRQ measurement (widebandRSRQ-Mesaonfigured
when the allowed measurement bandwidth (AllowedNBaaiwidth) is 50
resource blocks (i.e., 10 MHz) or more. The wideb&BRQ measurement is
notified with a true value, and in the case of TRUe terminal device is
required to perform RSRQ measurement at a bandwiidler than 6 resource
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blocks indicating a minimum value of the allowedasarement bandwidth. In
this case, the terminal device measures RSSI andwidth wider than the 6
resource blocks.

[0121]

The measurement object EUTRA can also include eodisry signal
measurement configuration (measDS-Config). Thealiscy signal
measurement configuration (measDS-Config) can alstiner include
configuration information about CSI-RS resource mwament (a CSI-RS
resource measurement configuration (MeasCSI-RS-@pndnd a discovery
signal measurement timing configuration. The CSl#RSource measurement
configuration can also be configured for each CSl4Rsource in a plural
number. The CSI-RS resource indicates a resousraait through which the
CSI-RS can be transmitted.

[0122]

Hereinafter, there is a case where the measureaigact EUTRA or a
measurement object corresponding to the RAT othan the EUTRA will be
simply described as a measurement object.

[0123]

The discovery signal measurement timing configuratincludes
information indicating a period and a time offsétlloe discovery signal
transmission occasion (DMTCoccasion) (a discovegynal measurement
timing configuration period offset or a DMTC perioffset (dmtcPeriodOffset))
and information indicating a length of the discowergnal transmission
occasion (a discovery signal duration (ds-Occasimaflon)). An initial
subframe of the discovery signal transmission oimras generated in a system
frame number and a subframe number of a primarlynaatching with
conditions.

[0124]

The dmtcPeriodOffset indicates a DMTC time periaddMTC period
(dmtcPeriodicity)) and a time offset in the DMTCrjwal (a DMTC offset
(dmtcOffset)). Note that the dmtcPeriodOffset maydesirably configured for
each carrier frequency. A value of the DMTC per{ddhtcPeriodicity) indicates
a time such as 40 ms, 80 ms, and 160 ms. The DMIg2to(dmtcOffset) is
given by the number of subframes smaller than tMeTD period. For example,
when the DMTC period is 40 ms, the DMTC offsetnslicated by a value of
any one of 0 to 39 subframes.

[0125]
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In this case, the terminal device calculates a&ysErame Number
(SFN) of the discovery signal transmission occagidDNTCoccasion) by using
Expression 1 defined by SFNmod T=FLOOR (dmtcOffs@}/

[0126]

Further, the terminal device respectively calcdadabframe numbers by
using Expression 2 defined by subframe=dmtcOffset m0. In Expression 2
above, a value T is defined by Expression 3 below.

T=dmtcPeriodicity/10
[0127]

When the terminal device supports the discoverpaigneasurement
based on the CRS, the terminal device applies & © to measurement of
each secondary cell in a deactivated state accgairthe discovery signal
measurement configuration (measDS-Config). Furttiex,terminal device
applies the DMTC to measurement of a neighboringwieh a frequency of
each secondary cell in a deactivated state accgrairthe discovery signal
measurement configuration (measDS-Config). Noté tha DMTC may be
applied desirably when the discovery signal measerg configuration
(measDS-Config) is configured in a measurement ahbjmeasObject)
corresponding to the frequency of the secondarly cel
[0128]

In the case where the discovery signal measure@rfiguration
(measDS-config) is configured for an associatedsueament object
(measObject), when the terminal device supportssmesanent of the discovery
signal measurement based on the CSI-RS and an éaemtvent C1 (eventC1l)
or an eventC2 (eventC2)) related to a CSI-RS repocbnfigured for an event
identifier (eventld) of an associated configurati@port (reportConfig), the
terminal device applies the DMTC to measuremerd €fSI-RS resource on a
frequency indicated by the associated measuremgetb(measObject)
according to the discovery signal measurement goméition (measDS-Config).
Note that the DMTC may be desirably applied acaogdio the discovery signal
measurement configuration (measDS-Config) of thewasted measurement
object (measObject).

[0129]

Further, in the case where the discovery sighalsuesament
configuration (measDS-config) is configured for th&sociated measurement
object (measObject), when the terminal device sugpihe measurement of the
discovery signal measurement based on the CSI-RSm@asurement
parameters (e.g., reportStrongestCSI-RSs) relatedrieighbor report of the
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CSI-RS report are included in an associated repamfiguration (reportConfig),
the terminal device applies the DMTC to measureno@ntesponding to the
CSI-RS resource on a frequency indicated by thesmeanent object
(measObject) according to the discovery signal mesament configuration
(measDS-Config).

[0130]

The report configuration includes a report confaion EUTRA
(reportConfigeUTRA) correlated with the report capfration identifier
(reportConfigld), and the like. Note that hereimaftthe report configuration
EUTRA will be simply referred to as a report configtion, in some cases.
[0131]

The report configuration identifier (reportConfigls an identifier used
to identify a report configuration related to measuent. The report
configuration EUTRA (reportConfigEUTRA), which israport configuration
for the EUTRA, configures (predetermines) triggegririteria of a measurement
event which is reported with a measurement rep@ssage in the EUTRA.
[0132]

The report configuration EUTRA (reportConfigEUTRA&n include an
event identifier (eventld), a trigger quantity ggerQuantity), hysteresis, a
trigger time (timeToTrigger), a report quantity geetQuantity), number of
maximum report cells (maxReportCells), a reporeimal (reportinterval), a
report amount (reportAmount) and the like.

[0133]

Next, the report configuration EUTRA (reportConfidERA) will be
described. The event identifier (eventld) is infation for selecting criteria
related to event triggered reporting. The everggered reporting indicates that
reception quality (a measurement result) of a iseteported to the base station
device when the measurement result continuousigfsed the triggering
criteria of the measurement event for the triggeret which will be described
later. A method, in which the measurement resutejsorted by a prescribed
number of times at a constant interval when thesueament result
continuously satisfies the triggering criteria betmeasurement event for the
trigger time is called trigger periodic reportingvént triggered periodic
reporting).

[0134]

When it is determined that the triggering criteidacontinuously
satisfied for the trigger time in a measurementn¢ythe terminal device may
determine that a measurement report is triggeredgasurement report
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procedure is triggered). In the measurement repartedure, the terminal
device starts a transmission procedure of a measnereport message and
transmits the measurement report message inclutimgneasurement result to
the base station device. The trigger quantity teifQuantity) indicates a
guantity used to assess the triggering criterithefmeasurement event, and
Reference Signal Received Power (RSRP) or Refer8igmal Received
Quality (RSRQ) is designated. That is, the termiheNice uses a quantity
designated by the trigger quantity (triggerQuantag the measurement result
of the downlink reference signal (CRS or CSI-RS)d @etermines whether the
triggering criteria of the measurement event desigd by the event identifier
(eventld) are satisfied.

[0135]

As the triggering criteria of the measurement eyémt example, an
event Al to an event A6 below are used for an EUTRRA, and respectively
include an entering condition and a leaving comditiWhen it is determined
that the entering condition for a measurement edesignated from the base
station device is continuously satisfied for thigger time, the terminal device
determines that the measurement report is trigg@temeasurement report
procedure is triggered) and starts the transmisprogedure of the
measurement report message in the measurement mpcedure. On the other
hand, when it is determined that the leaving cdodibf the measurement event
satisfying the entering condition is continuousétisfied for the trigger time,
the terminal device stops the transmission proceadrthe associated
measurement report message.

[0136]

When a report on leave (reportOnLeave) is configue the
measurement event, the terminal device determima&tsthe measurement report
is triggered (the measurement report proceduredggdred) when the entering
condition for the measurement event designated fitearbase station device is
satisfied and the leaving condition is satisfied.

[0137]
Event Al

Event Al entering condition: Ms - Hys > al Threghol

Event Al leaving condition: Ms + Hys < al_Threshold
[0138]

Event A2
Event A2 entering condition: Ms - Hys <a2_Threshold
Event A2 leaving condition: Ms + Hys > a2_Threshold
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[0139]
Event A3

Event A3 entering condition: Mn + Ofn + Ocn - Hysvp + Ofp + Ocp +
a3 Offset

Event A3 leaving condition: Mn + Ofn + Ocn + HysMp + Ofp + Ocp +
a3 Offset
[0140]

Event A4

Event A4 entering condition: Mn + Ofn + Ocn - Hysa#_ Threshold

Event A4 leaving condition: Mn + Ofn + Ocn + Hysa4 Threshold
[0141]

Event A5

Event A5 entering condition 1: Mp - Hys < a5_Threkhl

Event A5 entering condition 2: Mn + Ofn + Ocn - Hysa5_Threshold 2

Event A5 leaving condition 1: Mp + Hys > a5_Threkha

Event A5 leaving condition 2: Mn + Ofn + Ocn + Hysa5_Threshold 2
[0142]

Event A6

Event A6 entering condition: Mn + Ocn - Hys > MO€s + a6_Offset

Event A6 leaving condition: Mn + Ocn + Hys < Ms €©+ a6_Offset
[0143]

In the above, Ms is a measurement result for theirsg cell (the primary
cell or the secondary cell). Mp is a measuremesiltefor the primary cell. Mn
is a measurement result for the neighbour cell. fEmminal device assesses
each event by using the measurement result Mseogéhving cell, the
measurement result Mp of the primary cell, or theasurement result Mn of the
neighbour cell.

[0144]

Hys is a hysteresis parameter for a measurememit évde measured.
Ofn is a frequency-specific measurement offset @dbr a frequency of the
neighbour cell. Ocn is a cell-specific offset valioe the neighbour cell. When
the Ocn is not configured, the terminal device db&soffset value to 0 (zero).
[0145]

Ofs is a frequency-specific offset value for a fueqcy of the serving
cell. Ocs is a cell-specific measurement offsetredior the serving cell.
[0146]

Ofp is a frequency-specific offset value for a fuegcy of the primary
cell. Ocp is a cell-specific offset value for thempary cell.
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[0147]

al Threshold is a threshold parameter to be apptigde event Al.
a2_Threshold is a threshold parameter to be apptigde event A2. a3_Offset
is an offset parameter to be applied to the eveéhta¥ Threshold is a threshold
parameter to be applied to the event A4. a5_Thieish@and a5_Threshold 2 are
threshold parameters to be respectively applietthéoevent A5. a6_Offset is an
offset parameter to be applied to the event A6.

[0148]

Similarly, as the triggering criteria of the measment event, an event
C1 and an event C2 are used for the CSI-RS resparakinclude an entering
condition and a leaving condition, respectively. &dht is determined that the
entering condition for a measurement event desagh&iom the base station
device is continuously satisfied for the triggend, the terminal device
determines that the measurement report is triggéremeasurement report
procedure is triggered) and starts the transmisprogedure of the
measurement report message. On the other hand, tukdeaving condition of
the measurement event satisfying the entering ¢mrdis continuously
satisfied for the trigger time, the terminal devateps the transmission
procedure of the associated measurement reportagess
[0149]

Event C1

Event C1 entering condition: Mcr + Ocr - Hys > chré&shold

Event C1 leaving condition: Mcr + Ocr + Hys < c1_rékhold
[0150]

Event C2

Event C2 entering condition: Mcr + Ocr - Hys > MrefOref + c2_Offset

Event C2 leaving condition: Mcr + Ocr + Hys < MrefOref + c2_Offset
[0151]

In the above, Mcr is the measurement result of 8RS resource (i.e.,
the measurement result of the CSI-RS received witlesignated CSI-RS
resource). Mref is the measurement result of aresfee CSI-RS resource (the
measurement result of the CSI-RS in a CSI-RS resodesignated as the
reference CSI-RS resource from the base statioicdpv
[0152]

Hys is a hysteresis parameter for a measurememit évde measured.
Ocr is a CSI-RS resource-specific measurement b¥gkeie. Oref is a reference
CSI-RS resource-specific offset value.

[0153]
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cl Threshold is a threshold parameter to be appbdtie event C1.
c2_Offset is a measurement offset value to be agpi the event C2.
[0154]

Hereinafter, appropriate embodiments of the pregargntion will be
described in detail with reference to the drawingsle considering the above
matters. In describing the embodiments of the presevention, when a
specific description for well-known functions andndigurations associated
with the embodiments of the present invention iled®ined to make the scope
of the embodiments of the present invention uncglaatetailed description
thereof will be omitted.

[0155]
First Embodiment

A first embodiment of the present invention will Hescribed below.
[0156]

FIG. 1 is a block diagram illustrating an exampfeaderminal device 1
according to the first embodiment of the preseneimtion. The present terminal
device 1 includes at least a receive antenna udilt, R receiver 101, a
demodulator 102, a decoder 103, a reception dat&ralter 104, a physical
layer controller 105, a transmission data controlle6, a coder 107, a
modulator 108, a transmitter 109, a transmit andemmit TO1, and a radio
resource controller 110. The units of the drawing @ach an element that is
also expressed by a term such as a section, aitgciecoomponent, a device, and
a unit and performs functions and each procedutdeferminal device 1.
[0157]

The radio resource controller 110 is a block forfpaming each function
of a Radio Resource Control (RRC) layer that penfoistate control,
measurement control, report control, control of comm control information
and dedicated control information, connection contmovement control, radio
resource control and the like of the terminal devic The reception data
controller 104 and the transmission data contrali@® are blocks for
performing each function of a Medium Access Con{iMAC) layer, a Radio
Link Control (RLC) layer, and a Packet Data Conwsrge Protocol (PDCP)
layer, which manage a data link layer.

[0158]

The terminal device 1 may be configured to incluaeltiple reception
system blocks (the receiver 101, the demodulat@;, &dd the decoder 103) in
order to support multiple frequencies (frequencydsand frequency
bandwidths) or simultaneous reception of a cell andtiple transmission
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system blocks (the coder 107, the modulator 108,the transmitter 109) in
order to support multiple frequencies (frequencpdsmand frequency
bandwidths) or simultaneous transmission of a lbafled on the carrier
aggregation and/or the dual connectivity. Furthieg, terminal device 1 may
include the reception data controller 104, the ptsislayer controller 105, the
transmission data controller 106, and the radiouese controller 110 in a
plural number.

[0159]

In relation to a reception process of the termuhalice 1, reception data
control information is inputted from the radio resoe controller 110 to the
reception data controller 104, and physical layantool information, which is a
control parameter for controlling each block, iputted to the physical layer
controller 105. The physical layer control infornoat includes a parameter
configuration that is necessary for radio communaracontrol of the terminal
device 1 and that includes reception control infation and transmission
control information.

[0160]

The physical layer control information is configdrby a dedicated radio
connection resource configuration, cell-specifiodxdcast information, a system
parameter and the like transmitted to the termdelice 1 from a base station
device 2, and is inputted by the radio resourcerotier 110 to the physical
layer controller 105, when needed. The physicaétagontroller 105
appropriately inputs reception control informatiavhich is control information
about reception, to the receiver 101, the demodula®2, and the decoder 103.
[0161]

The reception control information includes infornoatt, such as
reception frequency band information, a receptiaririg for a physical channel
and a physical signal, a multiplexing method, anadio resource allocation
information, as downlink scheduling information. & heception data control
information is downlink control information inclunlyg secondary cell
deactivation timer information, Discontinuous Rettep (DRX) control
information, multicast data reception informatiaownlink retransmission
control information and the like, and includes aohinformation about each
downlink in the MAC layer, the RLC layer, and thB®P layer.

[0162]

A reception signal is received by the receive anteanit RO1 and is
inputted to the receiver 101. The receiver 101 inexea signal from the base
station device 2 according to a frequency and gueacy band designated with
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the reception control information. The receiver X104y include an RF circuit.
The received signal is inputted to the demoduld@2. The demodulator 102
demodulates the signal. The demodulator 102 inthesdemodulated signal to
the decoder 103. The decoder 103 decodes the etpaignal and inputs the
decoded each data (downlink data and downlink @dmtata) to the reception
data controller 104. Further, a MAC control elem&ansmitted from the base
station device 2 is decoded in the decoder 103thegewith each data, and is
inputted to the reception data controller 104.

[0163]

The reception data controller 104 performs contfothe physical layer
controller 105, buffering control of the decodedleaata, error correction
control (HARQ) of retransmitted data, and the |bkased on the received MAC
control element. Each data inputted to the receptiata controller 104 is
inputted (transmitted) to the radio resource coigrall10.

[0164]

Further, in relation to a transmission processhefterminal device 1,
transmission data control information is inputtedn the radio resource
controller 110 to the transmission data controlle6, and physical layer control
information, which is a control parameter for caniling each block, is inputted
to the physical layer controller 105. The physilealer controller 105
appropriately inputs transmission control inforneati which is control
information about transmission, to the coder 10, inodulator 108, and the
transmitter 109. The transmission control inforroatincludes information,
such as coding information, modulation informatitrnsmission frequency
band information, a transmission timing for a plgdichannel and a physical
signal, a multiplexing method, and a radio resowaltecation information, as
uplink scheduling information.

[0165]

The transmission data control information is uplodntrol information
including Discontinuous Transmission (DTX) contioformation, random
access configuration information, uplink sharedrote information, logical
channel priority information, resource request ¢guarfation information, cell
group information, uplink retransmission controfdmation and the like. The
radio resource controller 110 may configure mulipypes of random access
configuration information, which respectively cospmnd to multiple cells, for
the transmission data controller 106. Further,rdio resource controller 110
manages transmission timing adjustment informa#iod a transmission timing
timer to be used to adjust an uplink retransmissionng, and manages a state
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(a transmission timing adjustment state or a traasion timing non-adjustment
state) of the uplink retransmission timing for easl (or for each cell group or
for each TA group). The transmission timing adjustminformation and the
transmission timing timer are included in the tnaission data control
information.

[0166]

When it is necessary to manage multiple uplink $raission timing
states, the transmission data controller 106 mashag&smission timing
adjustment information associated with uplink tramnssion timings of multiple
cells (or cell groups or TA groups). The resourequest configuration
information includes at least maximum transmisstonnter configuration
information and radio resource request prohibitimmer information. The radio
resource controller 110 may configure multiple tymé resource request
configuration information, which respectively cospmnd to multiple cells, for
the transmission data controller 106.

[0167]

Transmission data (uplink data and uplink contralag generated in the
terminal device 1 is inputted to the transmissiatadcontroller 106 by the radio
resource controller 110 at any timing. In this gase transmission data
controller 106 calculates an amount (an uplink eutimount) of the inputted
transmission data. Further, the transmission datdroller 106 has a function
of determining whether the inputted transmissiotada data belonging to a
control plane or data belonging to a user plane.

[0168]

Further, when the transmission data is inputted,tthnsmission data
controller 106 stores the inputted transmissioradatan uplink buffer (not
illustrated) thereof. Then, the transmission datatmller 106 determines
whether a radio resource necessary to transmiingngtted transmission data
has been allocated to the terminal device 1. Orb#®s of the radio resource
allocation, the transmission data controller 10@sks any one of a radio
resource request (a Scheduling Request (SR)) ubem&hysical UpLink Shared
CHannel (PUSCH) or the Physical UpLink Control CiHah(PUCCH) and a
radio resource request using the physical randatesscchannel, and requests
the physical layer controller 105 to perform a g¢ohprocess for transmitting
the selected channel.

[0169]

That is, when the radio resource has already bdeoaded and

transmission data can be transmitted through thesieal DownLink Shared
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CHannel (PUSCH), the coder 107 acquires the trassiom data corresponding
to the allocated radio resource from the uplinkfeuficcording to an

instruction of the radio resource controller 116des the transmission data, and
inputs the coded data to the modulator 108. Furtlveen no radio resource has
been allocated and a radio resource request islpjedtrough the physical
uplink control channel, the coder 107 codes condlath necessary to transmit
the radio resource request through the physicahkpiontrol channel

according to an instruction of the radio resouroatomoller 110, and inputs the
coded data to the modulator 108.

[0170]

Further, when no radio resource has been allocateldno radio resource
request is possible through the physical uplinktomirchannel, the coder 107
instructs the transmission data controller 106t&wtsa random access procedure.
In this case, the coder 107 generates a preambleesee to be transmitted
through the physical random access channel base¢deorandom access
configuration information inputted from the transsion data controller 106.
Further, the coder 107 appropriately codes each datording to the
transmission control information, and inputs theled data to the modulator
108.

[0171]

The modulator 108 performs an appropriate modutafiocess based on
a channel structure in which the coded each datimismitted. The transmitter
109 maps each data subjected to the modulatioregsoto a frequency domain,
converts a signal of the frequency domain intogmal of a time domain, sends
the converted signal on a carrier with a prescrifrequency, and performs
power amplification. The transmitter 109 adjustsughink transmission timing
according to transmission timing adjustment infotima of each cell (of each
cell group or each TA group) inputted by the racdsource controller 110. The
transmitter 109 may include an RF circuit. The smission signal outputted
from the transmitter 109 is transmitted from tha&nsmit antenna unit TO1. The
physical uplink shared channel, in which uplink ttohdata is allocated, may
also include the layer 3 message (the Radio Reso@omtrol message: RRC
message) for example, in addition to the user data.

[0172]

In FIG. 1, other elements of the terminal devicantl a transmission path
of data (control information) among the elements amitted; however, it is
apparent that the terminal device 1 has, as elesnemiltiple blocks having
other functions necessary to operate as the tetrdiendace 1. For example, a
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NAS layer unit for performing control with a coretwork or an application
layer unit exists in the higher order of the radésource controller 110.
[0173]

Further, the receive antenna unit RO1 or the tranantenna unit TO1 is
typically a planar multiband antenna; however, anyenna suited for the
capability, the shape, the purpose and the likthefterminal device 1 may be
employed. For example, multiple antenna units mayitovided and may have
directivity, or the receive antenna unit RO1 and transmit antenna unit TO1
may be integrally formed with each other. The reeeantenna unit RO1 and the
transmit antenna unit TO1 may have multiple antepoids physically different
from one another or logically separated from onethaer.

[0174]

FIG. 2 is a block diagram illustrating an exampfdle base station
device 2 according to the first embodiment of thesgnt invention. The present
base station device includes at least a receivenaiat unit R02, a receiver 201,
a demodulator 202, a decoder 203, a reception dattroller 204, a physical
layer controller 205, a transmission data contro?@6, a coder 207, a
modulator 208, a transmitter 209, a transmit anéemnit TO2, a radio resource
controller 210, and a network signal transmissiod/ar reception unit 211. The
part of the drawing is an element which is alsoresped by a term such as a
section, a circuit, a component, a device, andiaamd performs functions and
each procedure of the base station device 2.

[0175]

The radio resource controller 210 is a block forfpeming each function
of a Radio Resource Control (RRC) layer that penforadio resource control
of the base station device 2. The reception datdrotier 204 and the
transmission data controller 206 are blocks forf@mning each function of a
Medium Access Control (MAC) layer, a Radio Link Guol (RLC) layer, and a
Packet Data Convergence Protocol (PDCP) layer, whanage a data link
layer.

[0176]

The base station device 2 may include multiple ptiom system blocks
(the receiver 201, the demodulator 202, and thederc203) and multiple
transmission system blocks (the coder 207, the na@du208, and the
transmitter 209) to support multiple frequencieg@uency bands and
frequency bandwidths) based on the carrier aggregaind/or the dual
connectivity. Further, the base station device % ma&lude the reception data
controller 204, the physical layer controller 2@%e transmission data
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controller 206, the radio resource controller 240d the network signal
transmission and/or reception unit 211 in a plumamnber.
[0177]

The radio resource controller 210 inputs downlirdtadand downlink
control data to the transmission data controlle®.2@hen there is a MAC
control element to be transmitted to the terminalide 1, the transmission data
controller 206 inputs the MAC control element aratle data (the downlink
data or the downlink control data) to the coder.ZDife coder 207 codes the
inputted MAC control element and each data and tsplie coded signal to the
modulator 208. The modulator 208 modulates the dadgnal.

[0178]

Further, the signal modulated by the modulator BOBputted to the
transmitter 209. The transmitter 209 maps the imggusignal to a frequency
domain, converts a signal of the frequency domato & signal of a time
domain, sends the converted signal on a carridr wiprescribed frequency, and
performs power amplification. The transmitter 208ymnclude an RF circuit.
The transmission signal outputted from the trantgmi209 is transmitted from
the transmit antenna unit TO2. The physical downkhared channel, in which
downlink control data is allocated, typically coistes the layer 3 message (the
RRC message).

[0179]

Further, a reception signal is received by the isecantenna unit R02
and is inputted to the receiver 201. The receiV@r @onverts the signal
received from the terminal device 1 into a digg&nal of a baseband. When
cells having multiple different transmission timegre configured for the
terminal device 1, the receiver 201 receives aaigm timings differing in each
cell (or each cell group or each TA group). Theitdigsignal converted in the
receiver 201 is inputted to and demodulated bydémodulator 202.

[0180]

The signal demodulated in the demodulator 202 ssquently inputted
to the decoder 203. The decoder 203 decodes thatatpsignal and inputs the
decoded each data (uplink data and uplink contaddYto the reception data
controller 204. Further, the MAC control elemerartsmitted from the terminal
device 1 is decoded by the decoder 203 togethdr @ach data, and is inputted
to the reception data controller 204.

[0181]

The reception data controller 204 performs condfothe physical layer

controller 205, buffering of the decoded each data] error correction control
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(HARQ) of retransmitted data based on the receM&@ control element.
Each data inputted to the reception data contrd@@gt is inputted (transmitted)
to the radio resource controller 210.

[0182]

The physical layer control information necessargoatrol these blocks
is information including a parameter configuratioonstituted of the reception
control information and the transmission contrdbmmation and necessary for
the radio communication control of the base statlemice 2. The physical layer
control information is configured by an upper netlwapparatus (a MME, a
gateway apparatus (SGW), an OAM and the like) system parameter, and is
inputted to the reception data controller 204 bg tadio resource controller 210
as necessary.

[0183]

The physical layer controller 205 inputs physiaédr control
information about transmission to each block of teder 207, the modulator
208, and the transmitter 209 as the transmissiortirobinformation, and
appropriately inputs physical layer control informo@ about reception to each
block of the receiver 201, the demodulator 202, #redldecoder 203 as the
reception control information.

[0184]

The reception data control information includestcohinformation
about the uplink of the terminal device 1 with respto each of the MAC layer,
the RLC layer, and the PDCP layer of the basemtadevice 2. Further, the
transmission data control information includes cohinformation about the
downlink of the terminal device 1 with respect tach of the MAC layer, the
RLC layer, and the PDCP layer of the base statewiak 2. That is, the
reception data control information and the transiois data control
information are configured for each terminal device
[0185]

The network signal transmission and/or receptioit 2hl performs
transmission or reception of a control messageser data between the base
station devices 2 or between the upper network gipa (the MME and the
SGW) and the base station device 2. In FIG. 2, o¢ghements of the base
station device 2 and a transmission path of datat(ol information) among the
elements are omitted; however, it is apparent thatbase station device 2 has,
as elements, multiple blocks having other functioesessary to operate as the
base station device 2. For example, a radio regoor@nagement unit or an
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application layer unit exists in the higher ordéite radio resource controller
210.
[0186]

Further, the receive antenna unit RO2 or the tranantenna unit TO2 is
typically a planar multiband antenna; however, &ynbe possible to employ
any antenna suited for the transmission capabdlitg,shape, the purpose and
the like of the base station device 2. For exampieltiple antenna units may be
provided and may have directivity, or the receiméeana unit RO2 and the
transmit antenna unit TO2 may be integrally formvath each other. Moreover,
the receive antenna unit R02 and the transmit ar@emit TO2 (may also
include the receiver 201 and the transmitter 208y fne formed as one unit
(remote radio head: RRH) independent of the baatost device 2, and may be
arranged at a position different from that of tleesé station device 2.

[0187]

FIG. 3 is a diagram illustrating parameters (infation elements), which
are included in a measurement configuration nditie (configured for) the
terminal device 1 from the base station devicer?l &hich relate to
measurement object(s).

[0188]

The base station device 2 includes one or more urteagent objects into
a list (MeasObiject-List) to notify the list. Foreghespective measurement
objects, one associated measurement object ident&iconfigured. In the
example of FIG. 3, two measurement object EUTRA&48ObjectEUTRA#1
and MeasObjectEUTRA#2) are configured and diffemaeasurement object
identifiers (meaObjld#1 and meaObjld#2) are confeglufor the respective
measurement object EUTRASs. The base station d¥etifies the terminal
device 1 of a measurement object to be added, etkletr changed by using the
measurement object identifier. In FIG. 3, the measwent object included in the
list is not limited to the measurement object EUTR#d may include a
measurement object (e.g., a measurement object Whi¥asObjectUTRA))
corresponding to another radio access technologysameasurement object
GERAN (measObjectGERAN).

[0189]

The measurement object EUTRA can further includamier frequency
(carrierFreq), an RSSI measurement bandwidth (R8&sBandwidth), an
allowed measurement bandwidth (AllowMeasBandwiddr),offset frequency
(offsetFreq), information about a neighbour cedt linformation about a black
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list, wideband RSRQ measurement (widebandRSRQ-Meagjscovery signal
measurement configuration (measDS-Config) and itte |
[0190]

The carrier frequency (carrierFreq) is a paramé&ieuniquely indicating
a frequency band and a frequency, and specifiaaily integral value to be used
for a variable of a predetermined calculation fotanis notified. For example,
when indicating an EUTRA band, any one value ob 85535 is configured.
When an unlicensed band is designated as the cdreiguency (carrierFreq), a
value of a range different from that of the relatgtimay be newly configured
or a different calculation formula may be used.
[0191]

The RSSI measurement bandwidth is a new paramel&ted to the
RSSI measurement and represents a maximum allowadésurement
bandwidth, which is applied when performing the R8f@asurement, by the
number of resource blocks. Note that a newly adus@meter may be desirably
configured in an additional field (an enhancedd)edf the RRC message. The
base station device 2, for example, designatesqates) the number of
resource blocks, which is any one of 6, 15, 25,A%),and 100, as the RSSI
measurement bandwidth to the terminal device 1. {Ehminal device 1 may
use the designated number of resource blocks asméxémum allowed
measurement bandwidth when the RSSI measurem@etrisrmed in the
measurement object EUTRA associated with the RS&surement bandwidth.
In other words, in the case of performing the R8®hAsurement of a frequency
related to the measurement object EUTRA includimg RSSI measurement
bandwidth, the terminal device 1 may perform theSR®easurement by
employing the number of resource blocks designatigld the RSSI
measurement bandwidth as an upper limit of the masent bandwidth.
[0192]

Alternatively, the RSSI measurement bandwidth isaoted by
indicating a minimum requested measurement bandwighich is applied
when performing the RSSI measurement, by the nurabegsource blocks. The
terminal device 1 may employ the designated nunobeesource blocks as the
minimum requested measurement bandwidth when thel Ri@asurement is
performed in the measurement object EUTRA assodiati¢h the RSSI
measurement bandwidth. In other words, in the cdgeerforming the RSSI
measurement of a frequency related to the measureobgect EUTRA
including the RSSI measurement bandwidth, the teatdevice 1 may perform
the RSSI measurement by employing the number afuree blocks designated
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with the RSSI measurement bandwidth as a lowertlohthe measurement
bandwidth.
[0193]

When the wideband RSRQ measurement (widebandRSR&sMelated
to RSRQ measurement is indicated as TRUE, the texhdevice 1 may apply a
measurement bandwidth (i.e., a measurement bandwidé resource blocks or
more), which is applied to the RSRQ measuremeng m&asurement
bandwidth for performing the RSSI measurement.

[0194]

The discovery signal measurement configuration @& Config) can
further include information (DMTC period offset (doeriodOffset) indicating
a period and a time offset of a discovery signahsmission occasion
(DMTCoccasion), information (a discovery signal
duration(ds-OccasionDuration)) indicating a lengftthe discovery signal
transmission occasion, a CSI-RS resource measuteroeafiguration
(MeasCSI-RS-Config), and the like. The discovemynsil measurement
configuration can include multiple CSI-RS resounceasurement
configurations (MeasCSI-RS-Config#1 to MeasCSI-R&ig#n). In this case,
the base station device may include an identiflemgasurement CSI-RS
resource identifier (MeasCSI-RS-1d)) for identifgithe multiple CSI-RS
resource measurement configurations.

[0195]

Further, the discovery signal measurement configomamay include a
measurement RSSI configuration (MeasRSSI-ConfigchSan RSSI
measurement bandwidth may be included in the measemnt RSSI
configuration. Note that any other parameters maynizcluded in the discovery
signal measurement configuration. The discoveryaigneasurement
configuration (measDS-Config) may be a second discp signal measurement
configuration (measDS-Config2) corresponding taféedent discovery signal
for an unlicensed band.

[0196]

FIG. 4 is a diagram illustrating parameters (infation elements) which
are included in a measurement configuration nalditie (configured for) the
terminal device 1 from the base station devicer2l which relates to reporting
configuration(s).

[0197]

The base station device 2 includes one or morerteypconfigurations

into a list (ReportingCconfig-List) to notify theést. For the respective reporting
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configurations, one associated report configuratdmntifier (reportConfigld)

is configured. In the example of FIG. 4, two repoonhfiguration EUTRAS
(reportConfigEUTRA#1 and reportConfigEUTRA#2) amnéigured and
different report configuration identifiers (repodg@figld#1 and reportConfig#2)
are configured for the respective report configimate UTRAS. The base
station device 2 notifies the terminal device laafport configuration to be
added, deleted, or changed by using the reportigordtion identifier. In FIG. 4,
the report configuration included in the list istdionited to the report
configuration EUTRA, and may include a report cguofiation (e.g., a report
configuration Inter-RAT (reportConfiginterRAT)) casponding to another
radio access technology.

[0198]

The report configuration EUTRA can further incluaérigger type
(triggerType), a report interval (reportintervad) report amount (reportAmount),
report RSSI measurement (reportRSSI-meas), mulR8&I threshold values
(RSSI threshold), a measurement RSSI duration (Ris&tion), and the like.
Note that other parameters may be included in &ép®nt configuration EUTRA.
For example, in a case where the trigger type g&idype) is an event,
parameters (the aforementioned hysteresis pararigteand the like)
corresponding to each event may be included.

[0199]

The trigger type (triggerType) indicates whethdrigger of a report
defined in the report configuration EUTRA is an eveeport type (event) or a
periodical report type (periodical). The event repggpe is performed in a
measurement report procedure when the triggeriitgraa defined in the event
Al to A6, the event C1 and C2, or the like areda&d. On the other hand, in
the periodical report type, a measurement resydeisodically reported when a
measurement time is passed. The report intervabténterval) and the report
amount (reportAmount) are parameters used for artegf periodical report
type.

[0200]

A time indicated by the report interval is appliedrespective
measurement identifiers as a periodical reportinget. The terminal device 1
increments the number of times of report transmisghumberOfReportsSent)
which is an internal variable when the periodiagparting timer expires. The
terminal device 1 starts the periodical reportimger when the number of times
of report transmission is smaller than the numbereports, and removes an
associated measurement identifier when the numbgmes of report
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transmission is equal to or more than the numbeaepbrts. When the
periodical reporting timer expires, the terminale 1 determines that a
measurement report is triggered (a measurementtrepacedure is triggered).
[0201]

The report RSSI measurement (reportRSSI-measperameter
indicating whether the RSSI of a frequency of asoagated measurement
object is periodically reported. In other words tlwe terminal device 1, the
report RSSI measurement is a parameter indicatimgtiner to perform a
periodical RSSI measurement report. The base statéwice 2 may configure
the report RSSI measurement only when the discosigyal measurement
configuration (measDS-Config) is included in thes@sated measurement
object. When it is designated with a true value blase station device 2 may
configure (notify) a value of the report RSSI me@snent to a true value
(TRUE) only when the discovery signal measurememifiguration
(measDS-Config) is included in the associated mesasant object (a
measurement object of a measurement object identifiked to a report
configuration identifier).

[0202]

The base station device 2 may always designatéritpger type when
configuring the report RSSI measurement to thequical report type. The base
station device 2 may always designate the repoduarnwhen configuring the
report RSSI measurement to once. When a measuramjgait is triggered, in a
case where a reportable RSSI result (rssiReswdtbgld, the terminal device 1
may put the RSSI result into a measurement repedsage as a measurement
result and report the measurement result. Furtkleen a periodical report type
or an event report type measurement report relatdRISSI is triggered, in a
case where a reportable RSSI result is held, thmital device 1 may put the
RSSI result into a measurement report messagenasaaurement result and
report the measurement result. In this case, wherRiISSI result is initially
reportable, the terminal device 1 may configure thkie of the number of
times of report transmission (numberOfReportsSemhich is an internal
variable, to 0 (zero).

[0203]

The RSSI threshold value (RSSI threshold), for eplamis a parameter
necessary for an RSSI report for a hidden termpmablem. The RSSI threshold
value may be an explicit value (e.g., dBm), a vadfi@n index to be mapped to
a predefined threshold value, or a value obtaineddsignating a value of a
variable to be introduced to a calculation formfdacalculating a threshold
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value. The RSSI threshold value may be configured plural number. The
terminal device 1 compares the measured RSSI amthtleshold value with
each other.

[0204]

For example, when a threshold value 1 and a thidsiadue 2 (the
threshold value 1<the threshold value 2) are nadifirom the base station
device 2, the terminal device 1 may count the nundf¢imes by which the
RSSI becomes less than the threshold value 1,uh#ar of times by which the
RSSI exceeds the threshold value 1 and becomeshasghe threshold value 2,
and the number of times by which the RSSI excekdghreshold value 2,
respectively. Further, the terminal device 1 magid¢ate a time for which the
RSSI becomes less than the threshold value 1, @ famwhich the RSSI
exceeds the threshold value 1 and becomes lesghbkahreshold value 2, and a
time for which the RSSI exceeds the threshold v&uly using a ratio
(percentage), respectively.

[0205]

The measurement RSSI duration (RSSI-duration)ek@mple, is a
different parameter necessary for the RSSI repmrthie hidden terminal
problem, and indicates a duration length by whité RSSI measurement is
performed. The duration length may indicate a amnus time or may be
obtained by summing up discontinuous times. Thesussment RSSI duration
may be an explicit value such as a frame, a suldraand ms (millisecond),
may be obtained by designating the number of tinfethe discovery signal
transmission occasion (DMTC Occasion), may be aemigal value indicating
the number of times of the RSSI measurement, magbib@ined by indicating a
subset duration in the discovery signal transmissiocasion (DMTC Occasion),
or may be obtained by indicating a subframe, inchithe RSSI measurement is
performed, in a bitmap format. The measurement Ria®&ition may be
designated as an RRC timer. When the measurementifigecr and the report
configuration are correlated with each other, theninal device 1 may start the
RRC timer indicating the measurement RSSI duratidre RRC timer, for
example, a timer T322.

[0206]

That is, in the case where the measurement idendifire added
(changed), when a trigger type of an associatertegmmfiguration is a
periodical report type with respect to the respextheasurement identifiers and
the report RSSI measurement is included in the@as®mreport configuration,
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the terminal device 1 may start the RRC timer iatkd by the measurement
RSSI duration.
[0207]

The RSSI threshold value (RSSI threshold) and éport RSSI
measurement (reportRSSI-Meas) may be notified (gonéd) as parameter sets
to be listed to the report configuration. For exdamphe base station device 2
may notify (configure) a measurement RSSI identifreportRSSI-Id)
associated with each parameter set, thus addirapgihg, and deleting the
parameter sets (including the RSSI threshold value the report RSSI
measurement) with respect to the terminal device 1.

[0208]

When a correspondence relation of holding measun¢mdentifiers is
changed or when the holding measurement identifieesremoved, the terminal
device 1 may stop the running RRC timer. The changée correspondence
relation, for example, indicates that different m@@ment configuration
identifiers or different report identifiers are dagured for (i.e., replaced with)
the same measurement identifier.

[0209]

In the measurement RSSI duration, an explicit mesment start timing
(e.g., a system frame and/or a subframe servingessurement start) may be
designated. Alternatively, a predefined value maycbnfigured as the RRC
timer without explicitly stating the measurement®R$luration. When the
measurement identifier and the report configuratoa correlated with each
other, the terminal device 1 may start the RRC tirkarther, the measurement
RSSI duration may be notified with system infornoati Further, multiple
predefined values may be switched based on the p&@&meters or a
predetermined value may be configured based omskeciated measurement
object.

[0210]

An RSSI measurement method using the parametersriited in FIG. 3
and FIG. 4 will be described below. The measurenodptct in FIG. 3 and the
report configuration in FIG. 4 are correlated ioree-to-one manner by the
measurement identifier (measld). In other words, lthse station device 2
notifies the terminal device 1 of one measuremdantifier (measld) in order
to correlate one measurement object identifier G@dgectld) in FIG. 3 with
one report identifier (reportConfigld) in FIG. 4qefigures one measurement
identifier (measld) for the terminal device 1). Thase station device 2 may
configure the measurement identifier such that pldtdifferent report
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identifiers (reportConfigld) are linked to one maemment object identifier
(measObjectld). Similarly, the base station de@amay configure the
measurement identifier such that multiple differergasurement object
identifiers (measObjectld) are linked to one repdéntifier (reportConfigld).
[0211]

The terminal device 1 is in at least an RRC conee¢ctate
(RRC-CONNECTED and a communication state), and @anmore unlicensed
band frequencies are configured as the measureoigatt (measObject). The
base station device 2 may add a primary cell totéhminal device 1, thus
configuring a secondary cell (a LAA cell) havingeoar more unlicensed band
frequencies. In other words, the terminal deviaedasures the unlicensed band
frequency as a serving frequency (an intra-freqygnc a non-serving
frequency (an inter-frequency).

[0212]

When the discovery signal measurement configuratmmeasDS-Config)
is configured for the associated measurement olgedtinformation
(measurement parameters) on the RSSI measuremirtiusled in the
associated measurement object with respect toabgerctive measurement
identifiers (meastld), the terminal device 1 mayfpan the RSSI measurement.
Further, when the discovery signal measurementigardtion
(measDS-Config) is configured for the associate@gsneement object and the
information (the measurement parameters) on thel R&asurement is
included in the associated report configurationWben a measurement event is
configured) with respect to the respective measergndentifiers (meastld),
the terminal device 1 may perform the RSSI measerdrby applying the
discovery signal measurement timing configurationhe frequency of the
associated measurement object.

[0213]

When the associated measurement object is a maasatebject
EUTRA and the information (the measurement pararsgten the RSSI
measurement is included in the associated measutenbgect with respect to
the respective measurement identifiers (measthd) términal device 1 may
determine (decide or estimate) that the frequeridh® associated measurement
object is a frequency applicable for the RSSI measent (the RSSI report).
That is, the terminal device 1 may determine thatfrequency of the
associated measurement object is a frequency subgcted to the RSSI
measurement (the RSSI report) or a frequency reguhie RSSI measurement
(the RSSI report). For example, when the RSSI mesasant bandwidth
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(RSSI-MeasBandwidth) is configured for the assadaineasurement object
with respect to the respective measurement idemsif(meastld), the terminal
device 1 may determine that the frequency of themaisited measurement
object is a frequency (an applicable frequency)liapple for performing the
RSSI measurement. The frequency applicable folRRB&1 measurement (the
RSSI report) may be called a resource (an applecaddource) applicable for
the RSSI measurement (the RSSI report).

[0214]

Further, for example, when the measurement RSSfigration
(measRSSI -Config) is configured for the discoverynal measurement
configuration (measDS-Config) of the associated smeament object with
respect to the respective measurement identifreesaétlid), the terminal device
1 may determine that the frequency of the assodiateasurement object is the
frequency (the applicable frequency) applicabletfir RSSI measurement.
Further, for example, when a band correspondintpéocarrier frequency
(carrierFrequency) indicated by the associated m@asent object is an
unlicensed band with respect to the respective oreasent identifiers
(meastld), the terminal device 1 may determine thatfrequency of the
associated measurement object is the frequencyafipécable frequency)
applicable for the RSSI measurement.

[0215]

Further, when the associated measurement objebeimmeasurement
object EUTRA and the information (the measuremearameters) on the RSSI
measurement is included in the associated reparfigaration with respect to
the respective measurement identifiers (measthd) términal device 1 may
determine that the frequency of the measuremergablgssociated with the
associated report configuration is the frequenby @pplicable frequency)
applicable for the RSSI measurement. For examplenathe report RSSI
measurement (reportRSSI-meas) is configured foratdsociated report
configuration with respect to the respective measwant identifiers (meastid),
the terminal device 1 may determine that the frexgyeof the associated
measurement object is the frequency (the applickklguency) applicable for
the RSSI measurement. Further, for example, whereasurement event related
to the RSSI is configured for the associated reportfiguration with respect to
the respective measurement identifiers (measthd términal device 1 may
determine that the frequency of the associated oreasent object is the
frequency (the applicable frequency) applicabletfir RSSI measurement.
[0216]
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Further, when the discovery signal measurementigardtion
(measDS-Config) is configured for the associatedsueement object in
addition to the above, the terminal device 1 matedaine that the frequency of
the associated measurement object is the frequ@heyapplicable frequency)
applicable for the RSSI measurement. Note thafdguency applicable for the
RSSI measurement may be called a frequency to bested to a measurement
report (a measurement report trigger), or a fregyen be reported with a
measurement report message. Note that the measnorefdject is not limited to
the measurement object EUTRA, and may include asoreament object of the
inter-RAT or a measurement object (e.g., a measaneémbject LAA) to be
added for the LAA.

[0217]

When the frequency applicable for the RSSI measargns a frequency
of a secondary cell, in a case where an assocsdedndary cell is in an
activation state, the terminal device 1 measuresRBRP and the RSRQ of the
CRS without applying the discovery signal measunentiening configuration
included in the associated measurement object.dasa where the associated
secondary cell is in a deactivation state, the teaindevice 1 applies the
discovery signal measurement timing configuratioclided in the associated
measurement object and measures the RSRP and fR@ Rthe CRS in the
discovery signal duration. When the terminal deviceupports CRS-based
discovery signal measurement and the associatexzhdacy cell is in a
deactivation state, the terminal device 1 may appé/discovery signal
measurement timing configuration when measuringRB&RP and the RSRQ of
the CRS of the secondary cell.

[0218]

Further, when the terminal device 1 supports th&S@Rsed discovery
signal measurement, the terminal device 1 may aiydiscovery signal
measurement timing configuration when measuringRB&P and the RSRQ of
the CSI-RS resource. Further, when the frequengyieable for the RSSI
measurement is the frequency of the secondary ttedlferminal device 1 may
always apply the discovery signal measurement tingonfiguration included
in the associated measurement object and measeii@3%! in the discovery
signal duration regardless of the state (the atitiwastate and the deactivation
state) of the associated secondary cell.

[0219]

Further, when the frequency applicable for the R@8hasurement is the

non-serving frequency (the inter-frequency), theni@al device 1 may apply
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the discovery signal measurement timing configmaincluded in the
associated measurement object and measure theiR88® discovery signal
duration. In addition, when the terminal deviceuppgorts the CRS-based
discovery signal measurement and the associatedidérecy is the non-serving
frequency, the terminal device 1 may apply the avgery signal measurement
timing configuration when measuring the RSRP areddRISRQ of the CRS of
the neighboring cell.

[0220]

In the aforementioned procedure, when the discogseggal
measurement timing configuration is not includedhe associated
measurement object, the terminal device 1 may eofiopm the procedure of
applying the discovery signal measurement timingfiguration.

[0221]

The terminal device 1 may measure the RSSI in wfi®@FDM symbols.
The terminal device 1 may measure the RSSI in OFyMbols including the
CRS or only OFDM symbols from which the CRS is d¢¢el. The terminal
device 1 may measure the RSSI in all OFDM symbbhe terminal device 1
may employ the discovery signal duration (ds-Odoafduration) as a
measurement subframe, average RSSIs measured dhermdiscovery signal
duration (ds-OccastionDuration), and employ theraged RSSI as a
measurement result. The terminal device 1 may nreathie RSSIs in the whole
or a part of the OFDM symbols in the discovery silgduration
(ds-OccastionDuration), average the measured R&8tsemploy the averaged
RSSI as a measurement result. The terminal devioayl periodically measure
the RSSIs during the discovery signal duration QiszastionDuration) for each
constant time, average the measured RSSIs, andogrtipd averaged RSSI as a
measurement result. That is, the terminal devioeay divide the discovery
signal duration (ds-OccastionDuration) into eachstant time (e.g., in units of
constant subframes), measure the RSSIs in the wdradepart of the OFDM
symbols in the divided times, average the meas®®&8Is, and employ the
averaged RSSI as a measurement result.

[0222]

Further, the terminal device 1 may employ the dvseyg signal
transmission occasion (DMTCOccasion) as a measuresubframe, average
the RSSIs measured during the discovery signaktrassion occasion
(DMTCOccasion), and employ the averaged RSSI agasorement result. The
terminal device 1 may measure the RSSIs in the &lbola part of the OFDM
symbols during the discovery signal transmissiooaston (DMTCOccasion),
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average the measured RSSIs, and employ the aveRg§8tHas a measurement
result. Further, the terminal device 1 may periatlicmeasure the RSSls
during the discovery signal transmission occasibMTCOccasion) for each
constant time, average the measured RSSIs, andogrtipd averaged RSSI as a
measurement result. That is, the terminal devioeay divide the discovery
signal transmission occasion (DMTCOccasion) intoheeonstant time (e.g., in
units of constant subframes), measure the RSStlseinvhole or a part of the
OFDM symbols in the divided times, average the mead RSSls, and employ
the averaged RSSI as a measurement result.

[0223]

Further, in the discovery signal duration (ds-O¢imaeDuration) or the
discovery signal transmission occasion (DMTCOccagitbased on information
designated from the base station device 2, theitetindevice 1 may use only a
specific OFDM symbol for the purpose of the RSSlasierement, may use a
CRI-RS resource designated by the CRI-RS resoueasorement
configuration (MeasCRI-RS-Config) for the purpodelee RSSI measurement,
or may use only a specific subframe for the purpafsthe RSSI measurement.
Further, the terminal device 1 may not perform R&®SI measurement at the
frequency of the secondary cell in the activatitates.

[0224]

The terminal device 1 sets the RSSI result as asaoreanent result
(measResults) with respect to a measurement identissociated with a
measurement report triggered based on the repafigiuoation, puts the
measurement result into a measurement report mesaad transmits the
measurement report message. More specifically, where is at least one
frequency (applicable frequency) applicable for R®SI| measurement for the
purpose of a report with respect to measurementtiflers associated with the
triggered measurement report, the terminal devicea¥ put an RSSI result of
multiple applicable frequencies into the measuretmeport message until a
designated maximum number (maxReportFrequencygashed. The multiple
applicable frequencies may be multiple frequeneigsociated with the
measurement identifiers. In the case of includingesasurement result of
multiple frequencies, the strongest RSSI is firgtluded (i.e., a descending
order). For example, when the trigger type is theqgdical report type, an RSSI
result of at least one frequency (applicable freuyg applicable for the RSSI
measurement is put into a new measurement resaltadle (reportable) after
the latest periodical report. The RSSI result (ofapplicable frequency)
obtained by the RSSI measurement may be reportaddifferent format based
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on the report configuration. When the RSSI ressibbased on a specific
configuration, identifiers corresponding to the figaration are simultaneously
reported. For example, when the RSSI measuremdrdsed on the CSI-RS
resource measurement configuration, the terminaicgéel may put a
measurement CSI-RS resource identifier (MeasCSIkR$ato a measurement
result together with the RSSI result.

[0225]

The terminal device 1 may put a value obtained\mraging (layer 3
filtering) the RSSI measurement values into a meament result as the RSSI
result. The RSSI measurement results are averagethat it is possible to
report an RSSI value obtained by removing an infkeedue to a temporary
change in the RSSI. Further, even when it is nasgide to measure the RSRP
or the RSRQ because the unlicensed band is in y dtase, the terminal device
1 can measure the RSSI, thus reporting a receitredgth of a signal in the
unlicensed band to the base station device 2.

[0226]

Further, the terminal device 1 may put a resulaai#d by comparing
the respective RSSI measurement values with thel R8&shold value (RSSI
threshold) into the measurement result, and reth@tmeasurement result. For
example, the terminal device 1 may compare the oreasent results of the
measured RSSI with the notified RSSI threshold #gRSSI threshold),
aggregate values corresponding to data (frequeofcg)histogram or a
frequency table, put the aggregation result in® tieasurement result, and
report the measurement result. That is, the RSi®ktiold value defines the
number of bins (a bin width) in the histogram. timer words, the RSSI
threshold value defines the number of levels offtequency table. For
example, when two values are notified as the R&8&isthold value, the number
of bins is 3 in the case of the histogram and thmlmer of levels is 3 in the case
of the frequency table.

[0227]

Further, the base station device 2 may explicitly pistogram report
RSSI measurement (reportRSSI-Hist-Meas) into a ntepanfiguration as a
measurement parameter indicating that the meadR&&l is reported in a
histogram format (or a frequency distribution fotinaVhen the histogram
report RSSI measurement is configured (notifiedy @xample, when a value is
configured to TRUE), the RSSI threshold value amel measurement RSSI
duration may be constituted to be effective. Alagimely, only when the
histogram report RSSI measurement is configureel RBSI threshold value
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and the measurement RSSI duration may be condlitotée configured
(notified).
[0228]

When the histogram report RSSI measurement is gandd (notified),
the terminal device 1 may not perform the layeilt@fing for the RSSI result
which is reported in the histogram format. For epdan when the histogram
report RSSI measurement is configured (notifiedy terminal device 1 may
assume the layer 3 filtering coefficient as 0 (2efidhat is, the layer 3 filtering
coefficient may be ignored. Alternatively, when thistogram report RSSI
measurement is configured (notified), the termid@Vvice 1 may not apply the
layer 3 filtering coefficient to the RSSI resulo, the RSSI result.

[0229]

The terminal device 1 may perform a normal RSSbrega first RSSI
report), to which the layer 3 filtering is applidabwhen a measurement report
of the histogram format (the frequency distributfonmat) is not requested
(configured), and perform a report (a second R®&pbrt) of the histogram
format (the frequency distribution format) when theasurement report of the
histogram format (the frequency distribution formist requested (configured).
In the case of performing the second RSSI repbd,terminal device 1 may put
the first RSSI report into the measurement repassage in addition to the
second RSSI report, and report the measurementtrapEssage.

[0230]

In the case of performing the normal RSSI repdrée (tirst RSSI report),
when a measure RSSI is reportable at the frequehtlye associated
measurement object, the terminal device 1 may deter that the measurement
report is triggered in the associated measurendattifier. Further, in the case
of performing the normal RSSI report (the first R$&oort), when the
measurement result of the primary cell is effectiwml the strongest cell is
decided from neighboring cells detected at thedsrry of the associated
measurement object, the terminal device 1 may detex that the measurement
report is triggered in the associated measurentattifier.

[0231]

Further, in the case of performing the RSSI reffré¢ second RSSI
report) of the histogram format, when a time indéchby the measurement
RSSI duration is passed at the frequency of the@ated measurement object,
the terminal device 1 may determine that the mez=ment report is triggered in
the associated measurement identifier. Furthethéncase of performing the
RSSI report (the second RSSI report) of the hisitogformat, when the RRC
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timer indicated by the measurement RSSI duratigrires at the frequency of
the associated measurement object, the terminatedvmay determine that
the measurement report is triggered in the assediateasurement identifier.
[0232]

The report of the histogram format (the frequentstribution format)
will be described in more detail. For example, aa®tion will be provided for
a case where an RSSI result as illustrated in BIiS.obtained for each
measurement and a threshold value 1 and a thresiadl@ 2 are notified. FIG.
5 illustrates a case where the number of RSSI nreasent values becoming
less than the threshold value 1 is 2, the numbd&®®%| measurement values
equal to or more than the threshold value 1 anaimétg less than the
threshold value 2 is 3, and the number of RSSI| measent values equal to or
more than a threshold value 3 is 1. In this casgeemthe measurement report of
the histogram format (the frequency distributiomni@at) is requested
(configured), the terminal device 1 puts an infotioa element (a field) of {bin
1, bin 2, bin 3}={2, 3, 1} into the measurement ogpmessage as a
measurement result, and transmits the measurerapaottrmessage to the base
station device 2.

[0233]

When the measurement report of the histogram fof(that frequency
distribution format) is requested (configured) airtase where an actual
measurement time (or the number of times of measeant) does not satisfy the
total time (the measurement RSSI duration) for WHRSSI measurement is
performed, the terminal device 1 may not perform RSSI report of the
histogram format. That is, until the time (or thenmber of times of
measurement) indicated by the measurement RSStidars satisfied, the
terminal device 1 may assume that there is no #aqu (no applicable
frequency) applicable for the RSSI measuremenherd is no reportable RSSI
result.

[0234]

Further, in the case where the RSSI measuremadriermed in the
histogram format, when it is not possible to sirmnkously measure other
frequencies, the terminal device 1 may perform reasurement with respect to
measurement of other frequencies (inter-frequenegsurement). In other
words, when the RSSI measurement is performedearhttogram format, the
terminal device 1 may apply different measuremeuirements in other cases.
The terminal device 1 may implicitly mitigate a nse@ement requirement of a
frequency at which the RSSI measurement is neeal®e performed in the

55



10

15

20

25

30

35

WO 2017/014229 Al PCT/JP2016/071260

histogram format, or mitigate a measurement requémt only for a frequency
at which a measurement parameter (a reduced measuateequirement
(reducedMeasPerformanc)) is configured, the measen¢ parameter
indicating that a measurement requirement can Ipdatty mitigated. For
example, the terminal device 1 may mitigate (exjeatime of a measurement
requirement by a time necessary for performingRISS| measurement in the
histogram format. Alternatively, the terminal dewit may preferentially
measure a frequency at which the RSSI measurerserddded to be performed
in the histogram format, and may mitigate measurgmequirements of other
frequencies.

[0235]

FIG. 6 is another diagram illustrating another epéarof parameters
related to the report configuration according te #mbodiment of the present
invention. The base station device 2 may put aneR&SI frequency list
(reportRSSI-FreqList) into the report configurati@nd transmit the report
configuration to the terminal device 1 (notify ttexminal device 1 of the report
configuration).

[0236]

The report RSSI frequency list (reportRSSI-FregLen include one or
multiple (1 to m (where m is an integer)) carriegquencies (carrierFreq).
When the measurement object is the measurementtob{¢TRA and
measurement parameters related to the report RB§uéncy list are included
in the report configuration, the terminal devicendy determine that a carrier
frequency indicated by the report RSSI frequensy ik the frequency (the
applicable frequency) applicable for the RSSI measwent. That is, the
terminal device 1 may determine that each of theieafrequencies
(carrierFreq) included in the report RSSI frequetisy (reportRSSI-FregList)
of the report configuration is the frequency (tlppkcable frequency)
applicable for the RSSI measurement.

[0237]

In the case where the report RSSI frequency listlheen configured,
when any measurement report is triggered, the teahdevice 1 may
simultaneously report RSSIs of the frequenciesdatid by the report RSSI
frequency list. Further, in the case where the reB&SI frequency list has
been configured, when the RSSI measurement repdriggered, the terminal
device 1 may simultaneously report the RSSIs offtequencies indicated by
the report RSSI frequency list. In this case, #weninal device 1 may report the
RSSIs to be reported in a descending order (iregrder in which dBm of the
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RSSIs is strong). The terminal device 1 may lirhid RSSIs to be reported
among the measured RSSIs to a certain number @fgequencies), and report
the RSSIs. The number (maxReportFrequencies) oR®8Is (frequencies) to
be reported may be notified from the base statieviak 2 as a different
parameter of the report configuration through tHRCRmessage.

[0238]

When the frequency indicated by the report RSSqdency list is the
frequency of the secondary cell, in a case wheeeadsociated secondary cell is
in the activation state, the terminal device 1 nieas the RSRP and the RSRQ
of the CRS without applying the discovery signalasgrement timing
configuration included in the associated measurdrobject. In a case where
the associated secondary cell is in the deactinadtate, the terminal device 1
applies the discovery signal measurement timindiganation included in the
associated measurement object and measures the &8RiRe RSRQ of the
CRS in the discovery signal duration. When the feahdevice 1 supports the
CRS-based discovery signal measurement and theiasso secondary cell is
in the deactivation state, the terminal device ympply the discovery signal
measurement timing configuration when measuringRB&RP and the RSRQ of
the CRS of the secondary cell.

[0239]

Further, when the frequency indicated by the re®86I frequency list
is the frequency of the secondary cell, the terindevice 1 may always apply
the discovery signal measurement timing configwmincluded in the
associated measurement object and measure theiR88® discovery signal
duration regardless of the state (the activati@atesand the deactivation state)
of the associated secondary cell. Further, wherfrdguency indicated by the
report RSSI frequency list is the non-serving fregey, the terminal device 1
may apply the discovery signal measurement timiogfiguration included in
the associated measurement object and measureS8eiR the discovery
signal duration. When the discovery signal measem@niming configuration is
not included in the associated measurement objeetterminal device 1 may
not perform the aforementioned procedure.

[0240]

The terminal device 1 of the present embodimentaggwropriately
determine (decide and estimate) a frequency forsmeag the RSSIs and a
measurement time (a measurement duration) of tHel Rtf2asurement at the
frequency based on measurement parameters nofdadigured) from the
base station device 2 by the RRC message and detatdhe RSSI measurement.

57



10

15

20

25

30

35

WO 2017/014229 Al PCT/JP2016/071260

Further, the terminal device 1 can measure RSStmefor multiple frequencies
based on the measurement parameters related ®3B¢ measurement, put the
measurement result into the measurement reportagessand transmit the
measurement report message. In this way, even Wwhemot possible to
measure the RSRP or the RSRQ due to a busy sha&téetminal device 1 can
efficiently measure the RSSIs of one or multipleguencies based on the
measurement objects or RSSI measurement paranieticated by the report
configuration.

[0241]

The base station device 2 of the present embodimaminotify the
terminal device 1 of the measurement parameteetaelto the RSSI
measurement through the RRC message in orderdw @ale terminal device 1
to uniquely determine (decide and estimate) thquesmcy for measuring the
RSSIs and the measurement time (the measuremeatiahy of the RSSI
measurement at the frequency (can configure thesareanent parameters for
the terminal device 1). Further, the base statievick 2 can receive the
measurement report message including the applid@BI®l measurement result
from the terminal device 1. Further, even whersihot possible to measure the
RSRP or the RSRQ due to the busy state, the basersdevice 2 can transmit
the measurement object or the RSSI measuremenieéesas indicated by the
report configuration to the terminal device 1 sa@sllow the terminal device 1
to determine a frequency at which the RSSI reporidcessary and perform the
RSSI measurement at the frequency, so that it ssipte to provide an efficient
measurement method to the terminal device 1.

[0242]
Second Embodiment

Next, a second embodiment of the present inventibinbe described
below.
[0243]

The first embodiment has described an example iichwthe report RSSI
frequency list (reportRSSI-FregList) is put intetheport configuration in order
to put multiple RSSI reports into the measuremepbort. However, in the
EUTRA, when considering a configuration method ini@h one measurement
object corresponds to one frequency, it is prefierad extend the method such
that multiple frequencies (i.e., measurement ols)eate handled with one
measurement identifier (measld). The following msexample of the extension
method. Since a terminal device 1 and a base stafwice 2 used in the
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present embodiment have the same configurationbase of FIG. 1 and FIG. 2,
a description thereof will be omitted.
[0244]

FIG. 7 illustrates that one report configuratiommdifier (reportConfigld
#1) and multiple measurement object identifiers dg@bjectld #1 to #n) are
linked to each other by one measurement ident(fiezasid #1). The
correspondence relation (link) between the reponfiguration and the
measurement object is dedicatedly notified (confégl) by the base station
device 2.

[0245]

In the case where the correlation of the identffidlustrated in FIG. 7 is
established, when a measurement object identiéiay. ( measObjectld #1) is
removed, in a case where there is a measuremeaettoidientifier (e.g.,
measObjectld #2) linked to an associated measureidentifier (e.g., measlid
#1), the terminal device 1 may not remove the aissed measurement
identifier (e.g., measld #1).

[0246]

In this case, when each associated measurementtabjee
measurement object EUTRA and parameters relatéldet®R SSI measurement
are included in an associated report configuratutth respect to the respective
measurement identifiers (meastld), the terminaliceex may determine that
frequencies of one or multiple measurement objastociated with the
associated report configuration are a frequencyaf@licable frequency (an
applicable set of frequencies)) applicable for R®S| measurement.

[0247]

For example, when the report RSSI measurement (tRg&I-Meas) is
configured for the associated report configuratidgth respect to the respective
measurement identifiers (meastld), the terminalice\l may determine that the
frequencies of one or multiple associated measun¢migjects are the
frequency (the applicable frequency (the applicaddeof frequencies))
applicable for the RSSI measurement. Further, fangple, when the
measurement event related to the RSSI is configtoethe associated report
configuration with respect to the respective measiwant identifiers (meastid),
the terminal device 1 may determine that the frexies of one or multiple
associated measurement objects are the frequeheyafiplicable frequency
(the applicable set of frequencies)) applicabletilr RSSI measurement.
[0248]
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FIG. 8 illustrates an example of a measurementigandtion when
measurement object list identifiers (measObjeclddtare added as new
parameters. The measurement object list identifiersasObjecList-1d) can
include one or multiple measurement object ideetgi(measObjecld #1 to #n
in the example of FIG. 8). FIG. 8 illustrates tlate report configuration
identifier (reportConfigld #1) and one measuremeiject list identifier
(measObjecList-l1d #1) are linked to each other hg mmeasurement identifier
(measld #1). The correspondence relation (linkWeetn the report
configuration and the measurement object list idicktedly notified
(configured) by the base station device 2.

[0249]

In this case, when a measurement object includdbddrassociated
measurement object list is the measurement obj8diRA and the
measurement parameters related to the RSSI measotere included in the
associated report configuration with respect tordgspective measurement
identifiers (meastld), the terminal device 1 mayedmine that the frequencies
of one or multiple measurement objects associati¢ll the associated report
configuration are the frequency (the applicableyfrency (the applicable set of
frequencies)) applicable for the RSSI measurement.

[0250]

For example, when the report RSSI measurement (tRg&I-Meas) is
configured for the associated report configuratiath respect to the respective
measurement identifiers (meastld), the terminalice\l may determine that the
frequencies of one or multiple measurement objawtkided in the associated
measurement object list are the frequency (theiepple frequency (the
applicable set of frequencies)) applicable for R®S| measurement. Further,
for example, when the measurement event relatededrRSSI is configured for
the associated report configuration with respedhtrespective measurement
identifiers (meastld), the terminal device 1 mayedmine that the frequencies
of one or multiple measurement objects includethm associated measurement
object list are the frequency (the applicable freey (the applicable set of
frequencies)) applicable for the RSSI measurement.

[0251]

FIG. 9 illustrates an example of measurement objegtended to include
measurement object identifiers (measObjectld) iatitg other measurement
objects. The measurement objects can include omeudtiple measurement
object identifiers (measObjecld #1 to #n in therapée of FIG. 9). One report
configuration and one measurement object are lirthegiach other by one
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measurement identifier (measld #1). The corresponodeelation (link)
between the report configuration and the measur¢migject EUTRA is
dedicatedly notified (configured) by the base statilevice 2.

[0252]

In this case, when a measurement object identifieluded in the
associated measurement object is the measurempttd@JTRA and the
measurement parameters related to the RSSI measatere included in the
associated report configuration with respect torgspective measurement
identifiers (meastld), the terminal device 1 mayedmine that the frequency of
the associated measurement object and the freqeeonfimeasurement objects
associated with one or multiple measurement olipttifiers included in
measurement objects associated with the associafexdt configuration are the
frequency (the applicable frequency (the applicadeof frequencies))
applicable for the RSSI measurement.

[0253]

For example, when the report RSSI measurement (tRg&I-Meas) is
configured for the associated report configuratiath respect to the respective
measurement identifiers (meastld), the terminalice\l may determine that the
frequency of the associated measurement objectt@éftequencies of the
measurement objects associated with one or multiasurement object
identifiers included in the associated measurenobigcts are the frequency
(the applicable frequency (the applicable set efjtrencies)) applicable for the
RSSI measurement. Further, for example, when thesorement event related
to the RSSI is configured for the associated reportfiguration with respect to
the respective measurement identifiers (measthd) términal device 1 may
determine that the frequency of the associated areasent object and the
frequencies of the measurement objects associaitidowe or multiple
measurement object identifiers included in the asded measurement objects
are the frequency (the applicable frequency (theliapble set of frequencies))
applicable for the RSSI measurement.

[0254]

FIG. 10 illustrates an example of measurement dbjetien a
measurement object EUTRA band (measObjectEUTRA-Baerdving as a
measurement object and representing an EUTRA bariceuency band) is
added as a new parameter. The measurement objéldiR Eband
(measObjectEUTRA-Band) can include one or multipleasurement object
EUTRAs (measObjectEUTRA #3 to #n in the examplé&i&. 10). One report
configuration and one measurement object EUTRA baedlinked to each
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other by one measurement identifier (measld #1§ dGtrrespondence relation
(link) between the report configuration and the sl@ament object EUTRA
band is dedicatedly notified (configured) by thesbatation device 2.

[0255]

In this case, when a measurement object includdbddrassociated
measurement object EUTRA band is the measuremgatbBEUTRA and the
measurement parameters related to the RSSI measatere included in the
associated report configuration with respect torgspective measurement
identifiers (meastld), the terminal device 1 mayedmine that the frequencies
of one or multiple measurement objects includethimmeasurement object
EUTRA band associated with the associated reparfigoration are the
frequency (the applicable frequency (the applicadtof frequencies))
applicable for the RSSI measurement.

[0256]

For example, when the report RSSI measurement (tRg&I-Meas) is
configured for the associated report configuratiath respect to the respective
measurement identifiers (meastld), the terminalice\l may determine that the
frequencies of one or multiple measurement objawtkided in the associated
measurement object EUTRA band are the frequeney dgiplicable frequency
(the applicable set of frequencies)) applicabletilr RSSI measurement.
Further, for example, when the measurement evdate@ to the RSSI is
configured for the associated report configuratiath respect to the respective
measurement identifiers (meastld), the terminalice\l may determine that the
frequencies of one or multiple measurement objawtkided in the
measurement object EUTRA band are the frequenay dgiplicable frequency
(the applicable set of frequencies)) applicabletfar RSSI measurement.
[0257]

The terminal device 1 of the present embodimentaggwropriately
determine (decide and estimate) one or multiplgudencies applicable for the
RSSI measurement based on measurement parametdgrsch(onfigured)
from the base station device 2 by the RRC messadeaealated to the RSSI
measurement. Further, the terminal device 1 cansoreaRSSIs of one or
multiple frequencies with respect to one measurdndantifier, put the
measurement result into the measurement reportagessand transmit the
measurement report message. In this way, even wtgsmot possible to
measure the RSRP or the RSRQ due to a busy sketéetminal device 1 can
efficiently measure the RSSIs of one or multipleguencies based on the
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measurement object the or the RSSI measurementgéess indicated by the
report configuration.
[0258]

The base station device 2 of the present embodimaminotify the
terminal device 1 of the measurement parameteetaelto the RSSI
measurement through the RRC message in orderdw @ale terminal device 1
to uniquely determine (decide and estimate) onmuoltiple frequencies
applicable for the RSSI measurement (can configheemeasurement
parameters for the terminal device 1). Further,lihgee station device 2 can
receive the measurement report message includmgasurement result of the
RSSIs of one or multiple frequencies measured far measurement identifier.
Further, even when it is not possible to measueeRBRP or the RSRQ due to
the busy state, the base station device 2 canrtrianise measurement object or
the RSSI measurement parameters indicated by gwrtreonfiguration to the
terminal device 1 so as to allow the terminal devicto determine one or
multiple frequencies at which an RSSI report isessary and perform the RSSI
measurement at the frequencies, so that it is ptesso provide an efficient
measurement method to the terminal device 1.

[0259]

Note that the embodiments described above aretidlitise examples and
can be implemented using various modification exi@®@nd replacement
examples. For example, a transmission scheme tesed can also be applied to
a communication system that uses a Frequency DiniBiuplex (FDD) scheme,
a Time Division Duplex (TDD) scheme, or the twortsaission schemes for
each frequency. Further, since names related tb patameter and various
operations described in the embodiments are cétlethe sake of the
description, even though actual applied names #ferdnt from the names of
the embodiments of the present invention, it doetshave an influence on the
gist of the invention claimed in the embodimentdhd present invention.
[0260]

Further, the “connection” used in each embodimentat limited only to
a constitution in which a device and another dewp® directly connected to
each other by using a physical line, and includesmstitution in which they
are logically connected to each other and a cant&it in which they are
wirelessly connected to each other via the samdifterent radio technologies.
[0261]
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The content described using the specific numeneadlie is merely an
example of a numerical value used for the sakénefdescription, and any
suitable value may be used.

[0262]

Further, the entity used in each embodiment magdseimed to have the
same meaning as that of a sublayer. That is, th€ BRity, the PDCP entity,
the RLC entity, and the MAC entity can be respeaiwreplaced with an RRC
sublayer, a PDCP sublayer, an RLC sublayer, andA& Mublayer for a
description.

[0263]

Further, the terminal device 1 includes a statigrara non-movable
electronic device installed inside and outside,drample, an AV equipment, a
kitchen device, a cleaning/washing device, an airditioner, an office
equipment, an automatic dispenser, a home appljanogeasuring equipment,
an in-vehicle device, a wearable device and a headte equipment (which can
be worn on a body), which have a communication fiom; as well as a portable
or movable mobile station device. Further, the t@eahdevice 1 may be used
for human-to-human communication, human-to-macitio@munication,
vehicle-to-human communication, vehicle-to-vehictenmunication, and
structure of road surface-to-vehicle (road-to-védlicommunication as well as
machine-to-machine communication (Machine Type Camization).

[0264]

Further, the terminal device 1 is also called ardeeminal, a mobile
station device, a communication terminal, a mokeidgipment, a terminal, User
Equipment (UE), and a Mobile Station (MS). The bas#ion device 2 is also
called a radio base station device, a base staéioadio base station, a fixed
station, a nodeB (NB), an evolved nodeB (eNB), adB@ransceiver Station
(BTS), and a Base Station (BS).

[0265]

The base station device 2 is called the NB in UMIESined by 3GPP
and is called the eNB in EUTRA and Advanced EUTRAe terminal device 1
in both the UMTS defined by the 3GPP and the EUTtRA/Advanced EUTRA
is called the UE.

[0266]

For the sake of the description, a method, a meamd steps of an
algorithm for implementing functions of each pafttloe terminal device 1 and
the base station device 2 or a part of these fonsthave been described in
detail through a combination by using functionaddk diagrams; however,
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these can be directly embodied by hardware, a sownodule executed by a
processor, or a combination thereof.
[0267]

When implemented by the hardware, the terminal de\i and the base
station device 2 may be constituted by a powerifeggdevice or a battery for
supplying power to the terminal device 1 and theebstation device 2, a
display device such as a liquid crystal and a digmriving device, a memory,
an input/output interface and an input/output terahj a speaker, and a
combination of other peripheral devices, in additto the configurations of the
aforementioned block diagrams.

[0268]

When implemented by the software, the functions loareld or
transmitted as one or more commands or codes @m@uater readable medium.
The computer readable medium includes both comnatimic media and
computer recording media including media that helmsrement of a computer
program from a place to another place.

[0269]

The one or more commands or codes may be recondedcomputer
readable recording medium, and the one or more camais or codes recorded
on the recording medium may be allowed to be reatiexecuted in a computer
system, so that the terminal device 1 and the Btestgon device 2 may be
controlled. The "computer system" here includedhare such as an OS and a
peripheral device.

[0270]

The operations described in each embodiment opthesent invention
may be implemented by programs. The programs releteach embodiment of
the present invention and running on the termirealice 1 and the base station
device 2 are programs (programs for functioningmputer) for controlling a
CPU and the like in order to perform the functiarighe aforementioned
embodiments related to each embodiment of the ptasgention. The
information handled by these devices is tempordrdid in a RAM at the time
of processing, is stored in various ROMs and HDiBgsgad out by the CPU as
necessary, and then is corrected and written.

[0271]

In addition to perform the functions of the aforeriened embodiments
by executing the programs, the functions are preeggogether with an
operating system, other application programs, &edlike based on instructions

65



10

15

20

25

30

35

WO 2017/014229 Al PCT/JP2016/071260

of the programs, so that the functions of each afithent of the present
invention may be performed.
[0272]

The “computer readable recording medium” includgmetable medium
such as a semiconductor medium (e.g., a RAM, a olatve memory card and
the like), an optical recording medium (e.g., a DVDMO, a MD, a CD, a BD
and the like), and a magnetic recording medium.(eagnagnetic tape, a
flexible disk and the like), and a storage deviaelsas a disk unit embedded in
the computer system. Moreover, the "computer-rekdedrording medium"
may include a medium that dynamically retains thegpam for a short period
of time, such as a communication line that is ukettansmit the program over
a network such as the Internet or over a commuitndine such as a telephone
line, and a medium that retains, in that case pttogram for a fixed period of
time, such as a volatile memory within the compwgstem which functions as
a server or a client.

[0273]

Further, the aforementioned program may be a progm realizing
some of the functions described above, and additipmmay be a program for
realizing the functions described above in comboratvith a program already
recorded on the computer system.

[0274]

Further, a part or the whole of each functionalcklor all characteristics
of the terminal device 1 and the base station deficsed in the
aforementioned each embodiment may be realizeddpeed) by a
multi-purpose processor designed to be able tolaixht least the functions
described in the present specification, a Digit@in&l Processor (DSP), an
Application Specific Integrated Circuit (ASIC), any Integrated Circuit (IC)
for general use, a Field Programmable Gate Arrgpai (FPGA), other
programmable logic devices, a discrete gate oamsistor logic, a discrete
hardware product, or a combination thereof.

[0275]

Further, a part or the whole of each functionalcklor all characteristics
of the terminal device 1 and the base station defiused in the
aforementioned each embodiment may be realizeddpeed) as an electrical
circuit designed to be able to exhibit at leastfilmections described in the
present specification, typically a LSI (an integfcircuit) or a chip set. A chip
set may be an element including other parts sucdmasntenna and a passive
component. The functional blocks of the terminaVide 1 and the base station
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device 2 may be individually realized as a chipsome or all of the functional
blocks may be integrated into a chip. The circategration technique is not
limited to LSI, and the integrated circuits for thenctional blocks may be
realized as dedicated circuits or a multi-purposzcpssor. Further, when there
appears a circuit integration technology for replgche LSI with the advance
of a semiconductor technology, it is also posstbleise an integrated circuit
based on the technology.

[0276]

The multi-purpose processor may be a microprocessdrinstead, a
processor may be a processor, controller, micrdrotier, or state machine of
the related art. The multi-purpose processor orafteeementioned each circuit
may be constituted by a digital circuit or an ampbircuit, and may include
both of them.

[0277]

The processor may be implemented by combining camguevices.
For example, the processor may be obtained threugbmbination of a DSP
and a microprocessor, multiple microprocessors, @m@ore microprocessors
connected to a DSP core, or other constitutionsetbie
[0278]

So far, the embodiments of the invention have beescribed in detail
based on specific examples; however, the gist oheanbodiment of the
present invention and the claims are not limitedht® specific examples and
also include design modifications within the scafehe invention. That is,
description of the present specification is desadilior the purpose of
illustration, and puts no limitation on each embuodnt of the present
invention.

[0279]

Further, various modifications are possible witthe scope of the
present invention defined by claims, and embodiménat are made by suitably
combining technical means disclosed according éodifferent embodiments
are also included in the technical scope of thesgmé invention. Furthermore, a
configuration in which a constituent element thahiaves the same effect is
substituted for the one that is described accordingpe embodiments is also
included in the technical scope of the present iioa.

[0280]
Supplement

As described above, a terminal device in one embedt of the present

invention is a terminal device, and in a case whefermation about an RSSI
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report is included in a report configuration assted with a measurement
identifier that is configured, a measurement timaogpfiguration included in a
measurement object associated with the report gardition is configured on at
least one frequency that is indicated by the mesment object, and an RSSI
measurement indicated by the measurement timinfiguoration is performed
in a applicable resource for the RSSI measurement.

[0281]

Further, in the terminal device in one embodimeinthe present
invention, the applicable resource may be indicdtga plurality of
measurement objects associated with the measurenamtifier.

[0282]

Further, a base station device in one embodimett®present invention
is a base station device, and the base statiorcdenotifies a report
configuration including information about an RS$&port; a measurement
object indicating a applicable resource, in whichRSSI measurement is
performed, and including a measurement timing agunfation corresponding to
at least one frequency; and a measurement identdreinking the report
configuration and the measurement object to eabhrot
[0283]

Further, in the base station device in one embodtmé the present
invention, the applicable resource may be indicdtg@ plurality of
measurement objects associated with the measuredmamifier.

[0284]

Further, a communication method of a terminal devit one
embodiment of the present invention is a commumicamethod of a terminal
device, and the communication method includes: éase where information
about an RSSI report is included in a report camfagion associated with a
measurement identifier that is configured, configgra measurement timing
configuration included in a measurement object eisded with the report
configuration on at least one frequency that isaated by the measurement
object; and performing an RSSI measurement indicAtethe measurement
timing configuration in a applicable resource fbetRSSI measurement.
[0285]

Further, in the communication method of the terrhohevice in one
embodiment of the present invention, the applicabeource may be indicated
by a plurality of measurement objects associatedt thie measurement
identifier.

[0286]
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Further, a communication method of a base statmric in one
embodiment of the present invention is a commumdcamethod of a base
station device, and the communication method inetudt least notifying a
report configuration including information about RI$SI report, a
measurement object indicating a applicable resqurcehich an RSSI
measurement is performed, and including a measuretimaing configuration
corresponding to at least one frequency, and a areagent identifier for
linking the report configuration and the measuretject to each other.
[0287]

Further, in the communication method of the bas¢ieh device in one
embodiment of the present invention, the applicabource may be indicated
by a plurality of measurement objects associateti thie measurement
identifier.

[0288]

Further, an integrated circuit to be implemented iterminal device in
one embodiment of the present invention is an irgegl circuit to be
implemented in a terminal device, and the integtatiecuit causes, in a case
where information about an RSSI report is included report configuration
associated with a measurement identifier that iffigored, the integrated
circuit being configured to cause at least the ieahdevice to perform a
function of configuring a measurement timing configtion included in a
measurement object associated with the report gardition on at least one
frequency indicated by the measurement object,aahuhction of performing an
RSSI measurement indicated by the measurementdiconfiguration in a
applicable resource for the RSSI measurement.

[0289]

Further, in the integrated circuit to be implemehie the terminal
device in the embodiment of the present inventibe, applicable resource may
be indicated by a plurality of measurement objexssociated with the
measurement identifier.

[0290]

Further, an integrated circuit to be implemented ibase station device
in one embodiment of the present invention is degmated circuit to be
implemented in a base station device, for caustrigast a terminal device to
perform a function of notifying a report configui@t including information
about an RSSI report, a measurement object indigatiapplicable resource, in
which an RSSI measurement is performed, and innlpd measurement timing
configuration corresponding to at least one freqyeand a measurement
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identifier for linking the report configuration anle measurement object to
each other.
[0291]

Further, in the integrated circuit to be implemehie the base station
device in the embodiment of the present inventibe, applicable resource may
be indicated by a plurality of measurement objexssociated with the
measurement identifier.

[0292]
Cross-reference of related application

The present application is based on and claimsfitsraf priority under
Japanese Patent Application (No. 205-144726) filely 22, 2015, and the
entire content thereof is included herein by refems

Reference Signs List
[0293]
1 Terminal device
2, 2-1, 2-2 Base station device
101, 201 Receiver
102, 202 Demodulator
103, 203 Decoder
104, 204 Reception data controller
105, 205 Physical layer controller
106, 206 Transmission data controller
107, 207 Coder
106, 206 Modulator
109, 209 Transmitter
110, 210 Radio resource controller
211 Network signal transmission and/or receptioit un
R0O1, RO2 Receive antenna unit
TO1, TO2 Transmit antenna unit
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Claims

[Claim 1]

A terminal device,

wherein in a case where information about an R&gobrt is included in a
report configuration associated with a measurendsenttifier configured, a
measurement timing configuration included in a nieament object associated
with the report configuration is configured on aast one frequency indicated by
the measurement object, and an RSSI measuremeaaoated by the measurement
timing configuration is performed in a applicabbsource for the RSSI
measurement.

[Claim 2]

The terminal device according to claim 1,

wherein the applicable resource is indicated bjuaghity of measurement
objects associated with the measurement identifier.

[Claim 3]

A base station device configured to notify:

a report configuration including information abaurt RSSI report;

a measurement object indicating a applicable resmun which an RSSI
measurement is performed, and including a measuretimaing configuration
corresponding to at least one frequency; and

a measurement identifier for linking the report figaration and the
measurement object to each other.

[Claim 4]

The base station device according to claim 3,

wherein the applicable resource is indicated biuaghity of measurement
objects associated with the measurement identifier.

[Claim 5]

A communication method of a terminal device, thelmd comprising
steps of:

in a case where information about an RSSI repoirigiuded in a report
configuration associated with a measurement idemtdonfigured, configuring a
measurement timing configuration included in a nieasent object associated
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with the report configuration on at least one freacy indicated by the
measurement object; and

performing an RSSI measurement indicated by thesoreanent timing
configuration in a applicable resource for the R&®lasurement.

[Claim 6]

The communication method according to claim 5,

wherein the applicable resource is indicated biuaghity of measurement
objects associated with the measurement identifier.

[Claim 7]

A communication method of a base station device,ntethod comprising
the steps of:

notifying a report configuration including informan about an RSSI
report, a measurement object indicating a applieabsource, in which an RSSI
measurement is performed, and including a measuretimaing configuration
corresponding to at least one frequency, and a ureagent identifier for linking
the report configuration and the measurement olietach other.

[Claim 8]

The communication method according to claim 7,

wherein the applicable resource is indicated bjuaghity of measurement
objects associated with the measurement identifier.

[Claim 9]

An integrated circuit to be implemented in a teralidevice,

in a case where information about an RSSI repoiridiuded in a report
configuration associated with a measurement idemtdfonfigured, the integrated
circuit being configured to cause at least the teahdevice to perform a
function of configuring a measurement timing configtion included in a
measurement object associated with the report gandition on at least one
frequency indicated by the measurement object,aafuhction of performing an
RSSI measurement indicated by the measurementdiconfiguration in a
applicable resource for the RSSI measurement.

[Claim 10]
The integrated circuit according to claim 9,
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wherein the applicable resource is indicated biuaghity of measurement
objects associated with the measurement identifier.

[Claim 11]

An integrated circuit to be implemented in a batsisn device, for
causing at least a terminal device to perform afiom of notifying a report
configuration including information about an RS8port, a measurement object
indicating a applicable resource, in which an R8®hasurement is performed,
and including a measurement timing configurationresponding to at least one
frequency, and a measurement identifier for linkihg report configuration and
the measurement object to each other.

[Claim 12]

The integrated circuit according to claim 11,

wherein the applicable resource is indicated bjuaghity of measurement
objects associated with the measurement identifier.
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